CONCEPTIONS OF TEACHING AMONG COLOMBIAN ENGINEERING
FACULTY: AN EXPLORATORY STUDY
by
Juan D. Ortega Álvarez

A Dissertation
Submitted to the Faculty of Purdue University
In Partial Fulfillment of the Requirements for the degree of

Doctor of Philosophy

School of Engineering Education
West Lafayette, Indiana
August 2019

2

THE PURDUE UNIVERSITY GRADUATE SCHOOL
STATEMENT OF COMMITTEE APPROVAL

Dr. Alejandra J. Magana, Co-Chair
School of Engineering Education
Dr. Ruth A. Streveler, Co-Chair
School of Engineering Education
Dr. Robin S. Adams
School of Engineering Education
Dr. Karl A. Smith
School of Engineering Education

Approved by:
Dr. Donna Riley
Head of the Graduate Program

3

To my loving family, Aydeé, Héctor, and Ana María:
I could not have done this without your unrestricted and constant support.

4

ACKNOWLEDGMENTS

First, I want to express my deepest gratitude to my committee members, Ale, Ruth, Robin,
and Karl. With their constant support and humane mentoring, they made this journey productive,
edifying, and enjoyable.
I want to say “muchas gracias” to the faculty members who participated in this study: the
kind and candid way in which they shared their opinions and stories was nothing short of
remarkable. My gratitude goes also to the academic and administrative personnel at the three
Colombian institutions where the workshops and the study related in this dissertation took place.
Without their support and genuine interest in advancing the scholarship of teaching in engineering,
none of this would have been possible.

Last but not least, I want to extend a heartfelt thank-you to the whole ENE community,
faculty, colleagues, and staff, for taking me in and paving the path to becoming an ENE scholar.
Thank you, my dear friends in RevLab and Rocketed for challenging me intellectually and
nurturing my sense of community. Finally, my gratitude and appreciation go to the people who
opened their doors and hearts to me and became my family at Purdue: my celebration and sports
buddies, burgers and Chinese lunchbox pals, writing buddies, and the other two-thirds of the
triamigos. Their honest friendship and care made this challenging journey the most enjoyable one
of my life.

5

TABLE OF CONTENTS

LIST OF TABLES .......................................................................................................................... 8
LIST OF FIGURES ........................................................................................................................ 9
ABSTRACT .................................................................................................................................. 10
CHAPTER 1. INTRODUCTION ................................................................................................. 12
1.1. Research Purpose ............................................................................................................... 13
1.2. Research Questions ............................................................................................................ 14
1.3. Relevance of the Study ...................................................................................................... 14
1.4. Scope of the Study ............................................................................................................. 15
1.5. Dissertation Structure ........................................................................................................ 16
CHAPTER 2. REVIEW OF LITERATURE ................................................................................ 17
2.1. Background and Context ................................................................................................... 17
2.1.1. Brief History of the University in Colombia .............................................................. 17
2.1.2. The Teaching-Research Nexus ................................................................................... 20
2.2. Frameworks ....................................................................................................................... 24
2.2.1. The Social Cognitive Theory ...................................................................................... 26
2.2.2. A Conceptual Framework for Conceptions of Teaching ............................................ 30
2.3. Summary ............................................................................................................................ 40
CHAPTER 3. RESEARCH METHODS ...................................................................................... 42
3.1. Researcher’s Stance ........................................................................................................... 42
3.1.1. Researcher’s Worldview and Epistemological Approach .......................................... 42
3.1.2. Researcher’s Positionality ........................................................................................... 43
3.2. Methodology ...................................................................................................................... 45
3.2.1 Thematic Analysis ....................................................................................................... 45
3.2.2. Narrative Analysis ...................................................................................................... 47
3.3. Participants......................................................................................................................... 50
3.4. Data Collection .................................................................................................................. 51
3.4.1. Pilot Studies ................................................................................................................ 51
3.4.2. Final Data Collection .................................................................................................. 52
3.4.3. Interview Procedures .................................................................................................. 52

6
3.4.4. Data Handling ............................................................................................................. 53
3.5. Trustworthiness .................................................................................................................. 54
CHAPTER 4. THEMATIC ANALYSIS OF CoT ........................................................................ 57
4.1. Methods ............................................................................................................................. 57
4.1.1. Participants and Data Collection ................................................................................. 57
4.1.2. Application of the Methodology ................................................................................. 58
4.2. Findings ............................................................................................................................. 60
4.2.1. Demographic Information ........................................................................................... 61
Experience and Other Background Information ............................................................... 61
Resources Participants Used to Inform their Initial Teaching Practice ............................ 62
Continued Learning about Teaching ................................................................................. 69
4.2.2. Dimensions of Conceptions of Teaching .................................................................... 80
Role of the Teacher ........................................................................................................... 81
Role of the Students .......................................................................................................... 97
Nature of Knowledge ...................................................................................................... 108
Purpose of Assessment ................................................................................................... 119
Expected Outcome .......................................................................................................... 137
Teaching-Research Nexus .............................................................................................. 143
4.3. Discussion ........................................................................................................................ 163
4.3.1. Protagonist and Knowledge Continua ...................................................................... 163
4.3.2. Grading, Assessing, and Learning ............................................................................ 166
4.3.3. The Goal of Teaching and Learning ......................................................................... 169
4.3.4. The Relationship between Teaching and Research................................................... 170
CHAPTER 5. NARRATIVE ANALYSIS OF CoT ................................................................... 175
5.1. Methods ........................................................................................................................... 175
5.1.1. Participants ................................................................................................................ 175
5.1.2. Application of the Methodology ............................................................................... 176
5.2. Findings ........................................................................................................................... 178
5.2.1. Cluster 1: ................................................................................................................... 178
5.2.2. Cluster 2 .................................................................................................................... 182
5.2.3. Cluster 3 .................................................................................................................... 186

7
5.2.4. Cluster 4 .................................................................................................................... 191
5.2.5. Cluster 5 .................................................................................................................... 195
5.3. Discussion ........................................................................................................................ 200
CHAPTER 6. DISCUSSION ...................................................................................................... 206
6.1. The Socio-Cognitive and Multidimensional Nature of Conceptions of Teaching .......... 206
6.2. Connections of Conceptions of Teaching with SoTL ...................................................... 210
6.3. Implications ..................................................................................................................... 212
6.3.1. Implications for Faculty Development ..................................................................... 212
6.3.2. Implications for Research ......................................................................................... 214
6.3.3. Implications for Institutional Policy and Change ..................................................... 215
CHAPTER 7. CONCLUSION.................................................................................................... 216
7.1. Limitations of the Study .................................................................................................. 218
7.2. Future Directions ............................................................................................................. 219
REFERENCES ........................................................................................................................... 221
APPENDIX A. INSTRUCTIONAL DESIGN WORKSHOP SYLLABUS .............................. 231
APPENDIX B. PILOT DATA COLLECTION INSTRUMENTS............................................. 237
APPENDIX C. FINAL SEMI-STRUCTURED INTERVIEW PROTOCOL ............................ 243
APPENDIX D. FINAL CODEBOOK FOR DIMENSIONS OF CoT ....................................... 247

8

LIST OF TABLES

Table 1. Summary of multiple studies on conceptions of teaching .............................................. 31
Table 2. Orientations to teaching and learning (Samuelowicz & Bain, 2001) ............................. 35
Table 3. Characteristics of participants’ institutions..................................................................... 50
Table 4. Participants’ relevant background information............................................................... 62
Table 5. Participants’ resources to inform initial teaching practice.............................................. 63
Table 6. Participants’ resources to inform their continued teaching practice ............................... 70
Table 7. Summary of the CoT coding dimensions (categories).................................................... 80
Table 8. Coding summary of the “Role of the teacher” category ................................................. 81
Table 9. Coding summary of the “Role of the students” category ............................................... 97
Table 10. Coding summary of the “Nature of knowledge” category ......................................... 108
Table 11. Coding summary of the “Purpose of assessment” category ....................................... 120
Table 12. Coding summary of the “Expected outcome” category.............................................. 138
Table 13. Coding summary of the “Teaching-research nexus” category ................................... 144
Table 14. Commonalities of Cluster 1 (three participants) ......................................................... 180
Table 15. Commonalities of Cluster 2 (three participants) ......................................................... 186
Table 16. Commonalities of Cluster 3 (six participants) ............................................................ 190
Table 17. Commonalities of Cluster 4 (four participants) .......................................................... 193
Table 18. Commonalities of Cluster 5 (four participants) .......................................................... 198

9

LIST OF FIGURES

Figure 1. Bandura’s model of triadic reciprocal determinism ...................................................... 27
Figure 2. Pratt’s model of elements of CoT .................................................................................. 29
Figure 3. Parallel between Bandura’s triadic reciprocal determinism and Pratt’s CoT model ..... 29
Figure 4. Developmental trends in thinking and CoT (Entwistle et al., 2000) ............................. 36
Figure 5. Domains of the framework for exploring CoT within this study .................................. 38
Figure 6: Coding scheme for the thematic analysis ...................................................................... 59
Figure 7. Example of comparison diagram using Nvivo® to find overlaps between codes.......... 89
Figure 8. Variation space defined by the protagonist and the knowledge continua ................... 164
Figure 9. Themes of CoT located over the domains of the conceptual framework .................... 173
Figure 10. Transcripts clustered by coding similarity using Jaccard’s coefficient in Nvivo® .... 177
Figure 11. Hierarchy chart for participants in Cluster 1 built with Nvivo®................................ 181
Figure 12. Visual characterization of conceptions of teaching by clusters................................. 204
Figure 13. Comparison of clustering based on CoT (left) and demographic (right) coding ...... 207

10

ABSTRACT

Author: Ortega-Alvarez, Juan, D. PhD
Institution: Purdue University
Degree Received: August 2019
Title: Conceptions of Teaching among Colombian Engineering Faculty: An Exploratory Study
Major Professor: Alejandra J. Magana
In Colombia, as in the US, higher education institutions are charged with the twofold
responsibility of training well-rounded professionals and pushing the boundaries of knowledge.
Faculty enact this dual responsibility through their teaching and research duties, among other jobrelated functions. Also like in the US, research has increasingly become the foremost function of
faculty at most prominent Colombian universities. As the emphasis on research increased, teaching
became regarded as a simpler activity that requires less effort and resources. Moreover, while
discussions about the importance of quality teaching and the need to better train faculty to enact
their teaching function are common, promotion and rewards systems at Colombian universities
fail to reflect a real commitment to quality teaching. Research has taken precedence over teaching,
and often is perceived as the only scholarly function of faculty. While this continued perception
cannot be attributed to a single reason, I hypothesize that how faculty conceive of their teaching
role impacts our ability to make a compelling case for the scholarly nature of teaching.
Testing this hypothesis requires a systematic approach to exploring faculty’s conceptions
of teaching within a context. To that aim, I pose this research question: What are conceptions of
teaching held by Colombian engineering faculty interested in improving their teaching? I advance
a framework for exploring conceptions of teaching drawing from Bandura’s Social Cognitive
Theory and previous scholarly works on faculty’s conceptions and beliefs about teaching. Drawing
upon this framework, I explore the beliefs, practices, and contextual factors of Colombian
engineering faculty at three institutions. While these faculty members differ in terms of their
disciplinary backgrounds, teaching experience, and research activity—both disciplinary and
educational, they all share an interest in improving their teaching practice. This exploration first
takes an analytic approach to identify the pieces that constitute participants’ conceptions of
teaching, and then knits those pieces together to look at participants as wholes.
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The literature on conceptions of teaching has usually classified them between traditional
teacher-centered to more sophisticated student-centered views. However, I believe that there is a
continuum worth exploring defined by these extreme views. In fact, I argue that there are multiple
continua—or dimensions—that merit exploration. Such dimensions include perceptions about the
role of teachers, the role of students, the nature of knowledge, the purpose and means of
assessment, and the outcomes of education—previously explored in the relevant literature—and
views of the interaction between college teaching and research—a dimension distinctive of the
present study. My findings suggest that while the role of the teacher and of students, and the nature
of knowledge can be described by the teacher- to student-center and knowledge-transmission to
knowledge-construction continua, the latter three dimensions are better described along different
scales. Moreover, while there are certain correlations between these dimensions (e.g., perceptions
of the role of the teacher as a guide correlate with perceptions of a more active role of the students)
none of them alone can accurately describe the nuances of an individual’s conception of teaching.

Conceptions of teaching uncovered and characterized in this multidimensional way can
inform professional development programs that go beyond the diffusion of pedagogical
innovations to a perspective transformation among participants. Specifically, my findings
corroborate that changes in faculty views of assessment toward more formative stances foster
positive transformations in faculty’s overall conception of their teaching role and duties. My
findings also suggest that faculty members intrinsically interested in improving their teaching
constitute the seed to start educational reform. Community-building efforts to bring together these
faculty should, in the long term, help transform the views of academic administrators, thus
fostering lasting reform in the perception and recognition of teaching as a scholarly function of
faculty.
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CHAPTER 1. INTRODUCTION

We believe the time has come to move beyond the tired old "teaching versus
research" debate and give the familiar and honorable term "scholarship" a
broader, more capacious meaning, one that brings legitimacy to the full scope
of academic work. Surely, scholarship means engaging in original research.
But the work of the scholar also means stepping back from one's investigation,
looking for connections, building bridges between theory and practice, and
communicating one's knowledge effectively to students (Boyer, 1990, p. 16).

Faculty at higher education institutions enact the traditional functions of teaching, research,
and service. The duties of faculty also include increasing responsibilities not readily classified into
the traditional functions, for instance, supporting accreditation assessments, developing online
materials, and advising students (Weiner, 2015). Because of these increasing and often competing
responsibilities, few faculty members can successfully balance and perform at a high level in all
the functions for which they are appointed, especially when these duties comprise mainly
undergraduate teaching and research (Felder, 1994; Kalivoda, 1996). For that reason, institutional
expectations for faculty to excel at both functions may lead to subpar research outcomes and a
mediocre teaching practice, particularly when recognition and reward systems markedly favor
research over teaching (Felder, 1994; Rugarcia, 1988).

Engineering education scholars point out that, although requiring different skillsets,
excellent teaching demands as much time, preparation, and effort as excellent research (Felder,
1994; Prince, Felder, & Brent, 2007; Rugarcia, 1991b). These scholars conceive of excellent
teaching within the education paradigm that places the student at the center of the teaching and
learning effort and considers the instructor as a guide in the process (Barr & Tagg, 1995; D. W.
Johnson, Johnson, & Smith, 1991; King, 1993). Often, aspiring and junior faculty do not
spontaneously arrive at such a conception of the teaching function. Sophisticated conceptions of
teaching that draw from a student-centered approach to teaching are usually the result of faculty
development programs designed to disseminate evidence-based practices, and help faculty reflect
on their practice and transform their perspective (Cranton, 2006; Light & Calkins, 2008).
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I argue that academic administrators and even faculty members often hold teacher-centered
conceptions of teaching and underestimate the challenges of scholarly teaching. These inadequate
conceptions might contribute to the appreciation of research over teaching that many institutions
enact; however, such conceptions are frequently concealed behind overt opinions favorable to
teaching that, unfortunately, do not stem from fundamental beliefs (Cuban, 1999). Often, such an
unbalanced appreciation gets transferred into institutional directives and policies, which creates a
feedback loop that reinforces the perceived higher importance of research over teaching. I believe
that sophisticated, student-centered conceptions of teaching oriented toward learning are a
necessary condition to reduce the disparity between undergraduate teaching and academic
research. Such conceptions can spread bottom-up, from faculty to administrators and institutions,
making more constructive the so-called teaching–research nexus (Prince et al., 2007). While
quantitative studies of the teaching-research nexus across disciplines suggest a zero correlation
between these two functions, qualitative approaches point to both potential synergies and
conflicting experiences in terms of institutional recognition and allocation of time resources.

1.1. Research Purpose
This study focuses on exploring conceptions of teaching held by Colombian engineering
faculty with interest in improving their teaching practice. Graduate teaching, mentoring, and
advising graduate students are encompassed by the broad definition of teaching. However,
teaching within the scope of this study refers to the responsibilities, challenges, and recognition of
undergraduate teaching. Moreover, undergraduate teaching and research are usually the academic
functions that engender conflicting demands on faculty’s time and efforts, leading to their
experiencing a tension (Gray, Froh, & Diamond, 1992; Wright, 2005).

I believe that the need to promote sophisticated conceptions that portray teaching as a
scholarly function becomes crucial as faculty face heavier demands to advance their research
(Wright, 2005). I also believe that educational research in engineering is a way to strengthen and
foster positive interactions amid the teaching–research nexus in the discipline (Paulsen, 2001;
Rugarcia, 1991b; Stenhouse, 1985). Exploring faculty’s current conceptions of teaching is,
therefore, a first logical step in devising interventions that foster conceptions of teaching better
aligned with the student-centered paradigm of education.
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1.2. Research Questions
One overarching research question guides this dissertation: What are conceptions of
teaching held by Colombian engineering faculty interested in improving their teaching? This
question will be explored through two different qualitative research approaches—namely a
thematic analysis and an analysis of narratives—aimed at answering the following specific
research questions respectively:
1. What are distinctive elements of faculty’s conceptions of teaching as observed across
different dimensions of their teaching practice?
2. What are characteristic beliefs, practices, and environmental factors of faculty holding
comparable conceptions of teaching?

1.3. Relevance of the Study
Several quantitative studies of the teaching–research nexus found no significant
correlation—either positive or negative—between the teaching and research performance and
outcomes of college faculty (Feldman, 1987; Hattie & Marsh, 1997; Marsh & Hattie, 2002). In
contrast, qualitative approaches uncovered a tension experienced by faculty when they attempt to
cope with the parallel demands of both functions (Alpay & Verschoor, 2014; Gray et al., 1992). I
experienced this tension personally throughout five years as a faculty member—four of them as
the head of an academic department as well—at the engineering school of a mid-size, master’s
university in Colombia, when this institution started to transit toward a heavier focus on research.
In my view, this tension was negative impacting not only faculty’s well-being but also students’
perceptions of the quality of the instruction they received, as reflected by their teaching assessment.
These insights, shared by many of my colleagues, found an echo in scholarly literature. An
extensive body of qualitative research on the teaching–research nexus documented the strain
experienced by some faculty members across academic levels and disciplines, as well as in
different countries. Specifically, these studies pointed to competing demands of time and resources
to fulfill both functions, and higher institutional recognition of research over teaching as a
scholarly function (see section 2.1.2).
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The findings from the present exploration of faculty’s conceptions of teaching can inform
transformative and community-building experiences aimed at promoting scholarly perspectives of
the undergraduate teaching duty that are aligned with an educational view focused on student
learning (Ortega-Alvarez, Vieira, Sanchez-Pena, & Streveler, 2018). In turn, these perspectives
may help faculty with a strong orientation toward teaching lead a more fulfilling professional life.
Moreover, a transformed conception of teaching that translates faculty development into student
learning is paramount in faculty’s embracing the Scholarship of Teaching and Learning (Gayle,
Randall, Langley, & Preiss, 2013). In turn, some scholars have suggested that facilitating faculty’s
appreciation and appropriation of the Scholarship of Teaching and Learning (SoTL) can strengthen
the teaching–research nexus and help faculty effectively integrate these functions into their
professional careers (Paulsen, 2001; Prince et al., 2007; Stenhouse, 1985). Lastly, uncovering,
sharing, and transforming conceptions of teaching can also help faculty find peers with similar
interests and concerns, and coalesce into a community that nurtures those interests and engenders
true academic reform (Palmer, 1992; Pitterson, Allendoerfer, Streveler, Ortega-Alvarez, & Smith,
2018; Pitterson, Streveler, Ortega-Alvarez, & Adams, 2016).

1.4. Scope of the Study
This study explores conceptions of teaching of purposely selected engineering faculty
affiliated to three Colombian universities with varying levels of research activity. This exploration
is conducted qualitatively, framed by a theory of human beliefs and behaviors, and building upon
previous literature on conceptions of teaching. The major departure from such literature is the
inclusion of probes to gather views about the perceived relationship between teaching and
research. Participants’ demographic information, including affiliation, gender, and experience, is
used to provide context necessary for the analysis, but not to make claims as to the effects of such
characteristics. Different dimensions of conceptions of teaching are analyzed and exemplified to
identify themes and spectrums of variation. Later, the results of the analysis are regrouped and
synthetized to characterize and describe different conceptions of teaching espoused by groups of
participants. Given the exploratory and qualitative nature of this study and the purposeful
sampling, the intention is not to produce an exhaustive, prescriptive, and generalizable list of
different conceptions of teaching. However, the study does present a methodology for exploring
conceptions of teaching that researchers may adopt and apply in different contexts.
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1.5. Dissertation Structure
This dissertation is divided into seven chapters. The present chapter, Chapter 1, introduces
the research study, discusses its purpose, relevance, and scope, and poses the research questions
guiding this work. Chapter 2 provides a review of literature divided into two main sections: The
first section aims to situate the study within a historical and cultural context, and the second one
introduces the theoretical and conceptual frameworks adopted to frame this exploration. Chapter
3 provides a description of the methods used to conduct the study along with a description of the
participants’ characteristics and recruitment, and data collection and analysis methodologies.
Chapters 4 presents a thematic analysis of the data and discusses the findings of this approach,
while Chapter 5 brings the elements of the analysis back to wholes through the analysis of
narratives. Finally, Chapter 6 provides a summarizing discussion of the findings of the whole study
along with their implications, and Chapter 7 concludes stating the limitations of the study and
suggesting opportunities for future research.

17

CHAPTER 2. REVIEW OF LITERATURE

The previous chapter introduced the purpose, relevance, and scope of the present study and
posed the research questions guiding this qualitative exploration of conceptions of teaching.
Chapter 1 also situated this study within the broad topic of the nexus between faculty’s teaching
and research, specifically in the context of Colombian higher education. Consequently, the first
part of this chapter presents a general background that focuses on two aspects: the advent of
research as a major duty of the traditionally teaching-focused Colombian university, and the roots
and experiences of the nexus between teaching and research in the US. The second part of this
chapter introduces the overarching theoretical framework underlying this exploration of faculty’s
conceptions of teaching, and discusses the literature supporting the construction of a specific
conceptual framework to inform the design and implementation of the study.

2.1. Background and Context
This section presents a broad view of information required to understand the context of the
study pulling from similarities and pointing to differences between the higher education ambit in
the US and Colombia. This information becomes crucial for the qualitative methodological
approach used in this exploration requires a thorough understanding of the context.

2.1.1. Brief History of the University in Colombia
Throughout the 20th century teaching and research constituted the distinctive duties of US
universities (Cuban, 1999). In contrast, research centers separate from the universities usually
performed most of the research activity in Colombia. In fact, most Latin American universities,
traditionally focused on teaching, started to incorporate scientific research among their priorities
only during the last three decades of the 20th century (Chaparro, 2011; Todd & Gago Huguet,
1990). Following American and European models, new priorities evolved rapidly and led to an
overemphasis of the research function in academia (Rugarcia, 1991a). As a result, Latin American
higher education institutions experienced—and still experience—a tension between the teaching
and research duties of academic faculty. The following paragraphs present a closer look at the
history and evolution of higher education in Colombia.
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The strong ties between the Spanish Crown and the Catholic Church during the conquest
and colonization of the New World had a remarkable impact on education in Latin America. The
colonial university in Colombian (1580-1826), controlled and funded mainly by the Church, was
charged with providing the personnel the State required in both the civil and the ecclesiastic
sectors, namely lawyers and priests (Soto Arango, 2005). This university was born within a
confessional and authoritarian power structure, where access to education at all levels was a
privilege of Spaniards and their descendants, and the only books readily available were those that
did not contradict Catholic doctrine (Soto Arango, 2005; Torres Sánchez & Salazar Hurtado,
2002).

After 1768, under the enlightened absolutism of Charles III, reforms aimed at fostering the
study of practical sciences useful to the State were introduced. One of them was the Moreno y
Escandón reform, which pursued a public university controlled and funded by the State, supporting
experimentation as the instruction method in opposition to scholasticism (Soto Arango, 2005).
However, these reforms found a strong pushback from the Church and required human and
material resources not available at the time. Only after the independence of the country (1810) the
new mentality of practical and useful studies became predominant. With the independence and the
enlightenment, the consolidation of the new State required a new type of education guided by the
notion of practical and useful sciences. Nevertheless, Colombia did not embrace the Humboldtian
idea of a research university as such (Soto Arango, 2005).

Vastly controlled by the State, the republican university in Colombia (1826-1842) lost
academic, administrative, and financial autonomy. Following a Napoleonic model, the curriculum
was under strict control of the State and universities were regulated under five faculties:
philosophy, law, medicine, theology, and natural sciences. However, the burden of the colonial
model was still heavy, and instruction of the natural sciences did not crystallize. Instruction of the
useful sciences evolved parallel to, but not within, the university (Torres Sánchez & Salazar
Hurtado, 2002). The Ospina Rodríguez reform in 1842 reformed the academic curriculum in place
since 1826, giving emphasis again to the practical and useful sciences by including instruction of
the natural sciences. However, the success of this reform was limited by the efforts of the Church
to regain control of higher education and the difficulty to implement long-term projects beyond
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the interests of the government party (Soto Arango, 2005). Moreover, the Military School, which
gave birth to the incipient engineering programs, was considered unnecessary and unaffordable
and, therefore, had a short life (Torres Sánchez & Salazar Hurtado, 2002).

Positivism finally permeated the Colombian university with the influence of British and
French academic models, which resulted in the creation of the Colombian National University in
1867. The curriculum advanced by Ospina Rodríguez was revived and the National University
was founded with the faculties of law, medicine, natural sciences, engineering, arts and crafts,
literature, and philosophy (Soto Arango, 2005). In 1877, a census of the academic population
yielded 5.509 students, most of them enrolled in medicine, law, and engineering (Torres Sánchez
& Salazar Hurtado, 2002). Although the practical and useful studies—engineering among them—
finally found a stable place within the higher education system, the research university was far
from being conceived. The political and social turmoil that characterized the last decades of the
19th century and much of the 20th inspired student movements to advance their reforms since as far
back as 1920. Such reforms aimed at fostering a secular, liberal, and positivist education, which
had research as a central pillar. However, such reforms took a long time to yield results (Soto
Arango, 2005; Torres Sánchez & Salazar Hurtado, 2002). Only after 1980, drawing from the
American model, research overtly became a central purpose of universities in Colombia.
The moral imperative of training ‘good’ citizens useful to the society dominated the
development of the Colombian university. Still today, most Colombian institutions do not require
their faculty to hold a Ph.D. degree to teach undergraduate students. In contrast, the research
imperative was adopted rather recently and precipitously embraced by many Colombian higher
education institutions without a complete awareness of its requirements and implications. While
the emergence of engineering in Colombia has been inextricably linked to positivism,
experimentation, and knowledge discovery, the research duty is rather novel to Colombian
engineering faculty. Arguably, a tension between teaching and research emerged in the Colombian
university as a result of a rapid and insufficiently planned shift in focus from teaching to research.
Nowadays, the need for external funding and the pressures to gain recognition in national and
international rankings that ponder mostly research achievements fuel this tension in many Latin
American and US universities as well (Prince et al., 2007; Rugarcia, 1991b).

20
2.1.2. The Teaching-Research Nexus
Roots of the Teaching-Research Nexus in the University
Contrasting with the Colombian case, the conception of a scholar in the US became
inextricably associated with the ability to conduct research since the early 1900s. In the most
prominent universities, research became the first and foremost duty of faculty. Boyer (1990)
argued that faculty reward and promotion systems often give higher relative weight to the research
function. In many undergraduate programs, his argument continued, “teaching is not well
rewarded, and faculty who spend too much time counseling and advising students may diminish
their prospects for tenure and promotion” (p. xii). He also argued that the general perception of the
meaning of being scholarly helps fuel this disparity: “Basic research has come to be viewed as the
first and most essential form of scholarly activity, with other functions flowing from it.” (p. 15).
Along the same lines, Felder (1994) advanced a provoking metaphor: faculty who focus on
teaching instead of research are at risk of becoming second-class citizens in the academic world.

The appreciation of research over teaching has profound roots in the history of academia
in the United States. By the last decades of the 19th century, American universities were
commissioned with the double responsibility of training socially competent and apt citizens—the
moral imperative—while pushing the boundaries of knowledge—the research imperative. This
double commission resulted in the paradox of faculty being hired to teach but rewarded for their
research accomplishments. To work around this paradox, some universities tried and implemented
different organizational models (Cuban, 1999). For instance, some institutions split the research
and teaching functions, and others hired faculty exclusively for teaching or conducting research.
However, such attempts eventually receded into the dual-responsibility model, which favored
research over teaching. The latter was the case particularly in the most prominent universities that
became role models for higher education institutions in the US and across the world in the 20th
century (Cuban, 1999).

The continuing disparity between the academic functions of faculty, however, does not
indicate that scholars have overlooked or dismissed this imbalance. According to Jesiek and
colleagues, the definition of scholarship in the US suffered a renovation in the 1990s, highly
influenced by the work of Boyer (Jesiek, Newswander, & Borrego, 2009). In his Scholarship
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Reconsidered, Boyer (1990) advocated for a redefinition of scholarship that recognized teaching
and service to be as valuable as research. He conceived of the disparity between faculty teaching
and research as the result of a process of social evolution and changing priorities: “the work of the
academy has changed throughout the years—moving from teaching, to service, and then research,
reflecting shifting priorities both within the academy and beyond” (Boyer, 1990, p. xi). Instead of
suggesting a hierarchy, this postulate constituted a call for scholarly recognition of all functions of
faculty. The Carnegie Foundation commissioned a report (Boyer Commission on Educating
Undergraduates in the Research University, 1998) which extended Boyer’s postulate by
“challenging the teaching-research dichotomy and advocating that academic research be redefined
to include the ‘scholarship of teaching’” (Jesiek et al., 2009).
Despite Boyer’s call, some scholars still pointed to a dichotomy—or a tension—between
the teaching and research functions of faculty in US higher education institutions. For instance,
Rowley (1996) identified a tension emerging from organizational changes aimed at fostering a
stronger focus on knowledge creation at both teaching- and research-oriented institutions:

Staff who have always been valued for their contribution to teaching and course
development can feel threatened and may see their promotion prospects diminished
as a result of what they may view as a change of objectives in their workplace. At
the same time, staff in the traditional universities, where research has always
featured more signiﬁcantly, are also under different pressures. They are expected
to maintain and possibly increase research output, to much more identiﬁable
targets than have been evident in the past (Rowley, 1996, p. 6).

Rowley regarded this change of institutional aims as a cultural shift. As mentioned in the
previous section, a similar cultural shift happened in Colombia toward the end of the 20th century,
but at an accelerated pace. Therefore, it is reasonable to pose that a rapid change in institutional
focus from teaching to research was a major cause of the tension experienced by Colombian
faculty. I suggest that this change in focus both drew from and reinforced less-than-scholarly
conceptions of teaching held by faculty and academic administrators.
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Faculty Experience of the Teaching-Research Nexus
Quantitative studies and meta-analyses drawing from large data sets have found no
significant correlation—either positive or negative—between the teaching and research outcomes
of college faculty across different types of institutions (Feldman, 1987; Hattie & Marsh, 1997;
Marsh & Hattie, 2002). Some researchers suggest that such quantitative studies are—and will
continue to be—inconclusive because they are confounded by dissimilar characterizations and
indicators of the two activities, being particularly difficult to characterize and measure good
teaching (Brew & Boud, 1996; Horta, Dautel, & Veloso, 2012; Ramsden & Moses, 1992). On the
other hand, some scholars have adopted qualitative and mix-method approaches to explore the
relationship between teaching and research at the individual level of faculty, where the nexus
between teaching and research became more apparent.

Gray, Froh, and Diamond (1992) gathered data from more than 20.000 faculty members
across 57 colleges and universities in the United States through surveys with open-ended questions
and interviews. They found that, although most respondents favored a balance between
undergraduate teaching and research, they also reported that “the ‘university’ places greater
emphasis on research than on teaching.” (p. 5). The study by Gray and colleagues presents the
descriptive statistics of the survey data along with a more nuanced analysis of the teaching–
research nexus depicted by the transcribed responses of the participants. The respondents referred
to the nexus both in terms of the compatibility—or incompatibility—of undergraduate teaching
and research, and the resources required and limitations to simultaneously succeed at both (Gray
et al., 1992).

The study by Gray and colleagues (1992) also elicited aspects regarding the perceived
disparity of reward systems. These findings are consistent with Myers’ discussion of the crucial
impact that unbalanced reward systems may have on the academic careers of junior faculty (Myers,
1993). In the same space of junior scholars, Rice and colleagues conducted a qualitative study
comprising interviews and focus groups with more than 350 individuals from various universities
across the United States (Rice, Sorcinelli, & Austin, 2000). Their study also revealed concerns of
early-career faculty regarding the disproportionate weight of research in the tenure process.
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The theme of uneven rewards identified from qualitative studies also appeared in the UK
as an outcome from a national initiative to assess teaching quality at the college level (Drennan,
2001). Through surveys and interviews, faculty members reported a continuing tension between
teaching and research because of this disparity. The main concern of faculty was that researchbased criteria have priority over teaching performance for promotion. Such concerns were not only
expressed by faculty members but also by academic administrators. More recently, also in the UK,
Alpay and Verschoor (2014) conducted a study across 62 universities that included a survey and
interviews on faculty attitudes toward teaching and research. Their results evidenced yet one more
time the tension between these academic function as the consequence of contradicting demands
and unbalanced reward systems. In their words:

There are concerns of the growing dichotomy between the teaching and research
responsibilities of academic staff. For example, whilst institutional and personal
prestige may rely on research output, there is an increasing demand for student
training and skills development for work and leadership in practical and global
contexts (p. 365).

This review of the literature yielded few studies of the teaching–research nexus in the
context of engineering. To make sure, there is a plethora of articles that discuss the application of
educational results to engineering teaching practice, but descriptions of how engineering faculty
experience the teaching–research nexus do not abound. An example of such descriptions was
discussed in a qualitative study investigating the teaching concerns of engineering educators
(Turns, Eliot, Neal, & Linse, 2007). Teaching concerns comprise “the questions, uncertainties and
possible resistance that teachers may have in response to new situations and/or changing demands”
(Van Den Berg & Ros, 1999, p. 880). Although the study was focused on core teaching activities,
Turns and colleagues identified three concerns out of 14 that relate also to research: 1) adapting
research agendas so that they are appropriate for funding and promotion purposes; 2) struggling
with multiple roles beyond teaching; and 3) not understanding the role of engineering education
in teaching and funded research. The first two concerns do not fall far from the themes of reward
systems and time constraints. In turn, the third one dwells in the space of fostering conceptions of
teaching as a scholarly activity, linking them with the teaching-research nexus.
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According to Jenkins (2004), the relationship between teaching and research poses two
major challenges: First, how to balance their importance at the national, institutional, and
departmental level, so research does not grow at the expense of teaching quality? And second, how
to ensure that research outcomes inform effective teaching and support effective learning? Many
authors have advanced suggestions with the aim of leveraging synergies between faculty teaching
and research functions. Boyer (1990) suggested the adoption of a balanced model, where research
and teaching are not confronted. He observes that both functions might benefit from each other,
thus promoting a concurrent development: “Theory surely leads to practice. But practice also leads
to theory. And teaching, at its best, shapes both research and practice.” (p. 16).

From an institutional perspective, the strategies suggested by Boyer prompted universities
in the US to offer alternate pathways to promotion and tenure that pondered, among other things,
faculty teaching outcomes (Boyer, 1990). In contrast, Rowley and other scholars advocated
specific strategies to resolve the tension at the individual level, within faculty member’s own
practice (Colbeck, 1998; Rowley, 1996). Such strategies aim at integrating research, teaching, and
dissemination in educational scholarly venues, with the active involvement of the students.
Similarly, Boyer advocated a reflective and scholarly teaching practice that fosters continuous
improvement and informs research. I argue that the conceptions of teaching among faculty have
an impact on and become transformed by their engagement with scholarly teaching and
educational research. Therefore, these conceptions of teaching become instrumental in fostering a
constructive nexus between teaching and research.

2.2. Frameworks
The previous sections presented a historical and cultural context for this dissertation and
elaborated on its relevance within the research domain of the teaching and research roles of faculty.
In the next two sections, the present chapter narrows down on literature connected with the specific
focus of this study, namely the exploration of faculty conceptions of teaching. In this vein, it is
timely to provide a clear definition of the term conceptions within the context of this dissertation.
For starters, it may be useful to establish a distinction between two words normally used to refer
to individuals’ ideas and perceptions of reality: conceptions and conceptualizations. These words,
although sharing the same root, describe very distinct processes. In plain language, a conception
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is the result of conceiving something; in other words, the product of generating an idea in the mind.
On the other hand, a conceptualization is the rationale examination of different aspects of a
phenomenon to form a concept of it (“Conception vs conceptualization - What’s the difference?,”
2015). In scholarly literature, the term conceptions is frequently used to refer to teachers’ ideas
about and perceptions of teaching. US scholars have applied this term mostly to the study and
description of different elements of teaching at the school level, whereas researchers in Europe
and Australia have used to describe faculty’s “own ways of thinking and their beliefs about
teaching” (Entwistle, Skinner, Entwistle, & Orr, 2000, p. 8). The aim of this dissertation is aligned
with the latter approach, which looks at diverse ways in which instructors conceive of teaching.
However, the characterization of such conceptions can greatly benefit from the examination of
different elements of teaching.

In scholarly literature the term conceptions often intermingles with another related word:
beliefs. Although a difference could be established on semantic grounds, such difference is not
critical for the aims of this dissertation. In fact, Merriam-Webster’s online dictionary provides a
definition of conception that is inclusive of beliefs: “the sum of a person's ideas and beliefs
concerning something” (“Conception [Def. 2d],” 2018). This definition, along with the elements
presented in the previous paragraph, encompasses the connotation given to the term conceptions
in this study. Specifically, conceptions of teaching within this dissertation are regarded as the ideas
and beliefs that faculty develop and hold concerning their teaching function, observable through
various distinct elements of their teaching practice in a specific setting. Furthermore, such
conceptions will be explored by looking at variations within a few different dimensions
encompassed by the teaching role of faculty.

With this common ground established, the following sections provide the theoretical and
conceptual elements that informed the design and implementation of the study. The first part
introduces an overarching theoretical framework drawing from the ideas of Bandura’ Social
Cognitive Theory (Bandura, 1986). The second part presents different approaches used in
scholarly literature to make sense of faculty of conceptions of teaching, with the aim of building a
conceptual framework for their analysis and characterization within this study.
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2.2.1. The Social Cognitive Theory
The overarching premise of this dissertation is that relevant connections exist between
faculty conceptions of teaching, their practice, and the setting where they dwell. Underlying this
premise is a paramount assumption: people’s thoughts and conceptions of a matter affect their
behavior, which might then impact their setting regarding such matter. In turn, the setting exerts
an influence on people’s behaviors and ideas to either strengthen or discourage those ideas and
actions. To put it more concretely, faculty’s conceptions of teaching influence the way they teach,
and their teaching has an impact on their setting (e.g., students, colleagues, and institution). In turn,
the feedback from the setting may encourage certain behaviors and ideas about teaching and
discourage others. Far from being a one-way interaction, personal ideas, behavior, and the
environment act upon each other in a bidirectional way, incessantly shaping one another. This is,
in a nutshell, the gist of the Social Cognitive Theory (Bandura, 1986). This section will elaborate
on the Social Cognitive Theory (SCT) as the theoretical framework supporting the overarching
premise of this dissertation.

The model which SCT is founded upon is known as triadic reciprocal determinism
(Bandura, 1989a). In this model, illustrated in Figure , “behavior, cognition and other personal
factors, and environmental influences all operate as interacting determinants that influence each
other bidirectionally.” (Bandura, 1989a, p. 2). The reciprocality in the model does not imply
symmetry in the possible interactions between the three fundamental factors, namely behavior (B),
personal factors (P), and environment (E). Instead, the strength of the bidirectional influences
varies for different activities, different individuals, and different situations. For example,
environmental conditions can become the foremost determinant when they strongly constrain
behavior. Furthermore, reciprocality also operates within the three fundamental factors (Bandura,
1986). At the personal level, for instance, holding certain beliefs about teaching can make an
instructor more or less prone to see value in different propositions about teaching as a scholarly
activity. Reciprocality also does not imply simultaneity. It takes time for the effects resulting from
the interactions to manifest and exert further influence upon each factor. The time lag between a
causal interaction and the manifestation of its effects varies for different activities and according
to the magnitude of the reciprocal influence (Bandura, 1986).
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Figure 1. Bandura’s model of triadic reciprocal determinism
The relationship between conceptions of teaching and approaches to teaching offers a great
example to illustrate the triadic reciprocal interaction among teaching conceptions, behaviors, and
the setting. Although distinct, conceptions of teaching and approaches to teaching are closely
related (Light & Calkins, 2008). Approaches to teaching, which are observable behaviors and
strategies, stem from conceptions of teaching and sometimes can be limited by external constraints.
For instance, an instructor’s conception of teaching may be compatible with the idea of flipping
the classroom and using class time for discussion and activities rather than for lecturing. However,
students’ lack of familiarity with flipped methodologies and their limited access to information
and computer resources outside the school, may prevent the actualization of such conception into
a visible approach. In turn, the instructor might take action to prepare students and have more
resources available to them, which will take some time to yield visible changes.

Within SCT, the nature of humans is defined in terms of five basic capabilities, namely,
the capability to symbolize, predict (forethought), learn through vicarious experiences, selfregulate, and self-reflect (Bandura, 1986). Along with the model of triadic reciprocal determinism,
these capabilities provide enough elements to frame the examination of faculty conceptions of
teaching and their evolution. For instance, the self-regulatory capability accounts for the individual
choice of some faculty members who decide to assume their teaching scholarly, even in the face
of an adverse academic system that may neither value nor reward their effort. According to
Bandura (1986), “[p]eople do not behave just to suit the preferences of others. Much of their
behavior is motivated and regulated by internal standards and self-evaluative reactions to their own
actions” (p. 20). In this manner, the self-regulatory capability is paramount to sparking new ideas
and behavior. In fact, Palmer’s movement approach to academic change regards this decisive
moment as the first stage of the change process and calls it choosing integrity (Palmer, 1992).
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The vicarious capability encompasses the idea of learning through models, where the term
models refers to role models rather than representations—which are comprised by the symbolizing
capability. In this regard, Bandura (1986) posits that “[e]ven when it is possible to establish new
patterns of behavior through other means, the acquisition process can be considerably shortened
by modeling” (p. 20). From the perspective of the formation of conceptions of teaching, this means
that exposing engineering faculty to scholarly approaches to teaching may eventually prompt them
to adopt new teaching strategies. However, enabling faculty to consistently share with colleagues
who hold sophisticated conceptions of teaching and can become mentors and role models is more
effective to foster enduring changes. Incidentally, the possibility to find like-minded people and
role models resonates with the second stage of Palmer’s movement approach to academic change:
finding support (Palmer, 1992).

Reciprocality, as stated before, does not imply neither symmetry, nor simultaneity, in the
model of triadic reciprocal determinism. As a corollary, the study of reciprocal determinism does
not prescribe that all the interactions must be examined at the same time. Similarly, the study of
the influence of one factor does not necessarily require the concurrent examination of the
reciprocal interactions (Bandura, 1986). Therefore, it is possible to portray the picture of the triadic
interaction between conceptions of teaching, instructional practices, and external influences
through the independent exploration of each factor.

Since its inception, SCT has served as a framework for the study of various aspects of
human behavior and growth ranging from children development, to adult learning, to the
rehabilitation of offenders (Bandura, 1989a, 1989b). On the other hand, careful review of abundant
literature on faculty conceptions of teaching did not resulted in the identification of previous
studies that explicitly connected SCT with conceptions of teaching (CoT). However, Pratt (1992)
advanced a triangular model that closely resembles SCT to frame his phenomenographic study of
conceptions of teaching in adult education. In Pratt’s model, depicted in Figure 2, “conceptions
were assumed to be a dynamic and interdependent trilogy of Actions, Intentions, and Beliefs”
(Pratt, 1992, p. 205). Although the environment is not one of the three interdependent factors of
Pratt’s model of conceptions, his general model of teaching acknowledges the influence of the
context in people’s ability to actualize their conceptions of teaching.
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Figure 2. Pratt’s model of elements of CoT
In Pratt’s model, the context encompasses external influences (e.g., institutional policy and
culture), content, and learners (Pratt, 1992). Interpreted in this broader sense, Pratt’s model
accounts for all the elements of Bandura’s triadic reciprocal determinism, as depicted in Figure 3:
behavior (B) is analogue to, personal factors (P) are focused on beliefs and intentions, and
environmental factors (E) are accounted for in the context. Note that Pratt did not reference SCT,
or Bandura’s work altogether, as an input for the construction of his framework. The resemblances
are, therefore, possibly incidental and consistent with an approach to exploring CoT focused on
individual experiences, similar to the one that guides this dissertation.

Figure 3. Parallel between Bandura’s triadic reciprocal determinism and Pratt’s CoT model
Pratt’s model provides a neat connection between the overarching theoretical framework
of this study and other ideas found in the scholarly literature that informed the specific conceptual
framework for exploring conceptions of teaching. The next section presents some of the different
approaches and elements that various scholars have pondered in their studies of faculty’s
conceptions of teaching.
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2.2.2. A Conceptual Framework for Conceptions of Teaching
The investigation of conceptions of teaching usually entails the examination of their
tangible evidence: the teaching practices—also referred to as approaches to teaching. In the last
decades of the 20th century, several scholars in the US, including pioneers in engineering
education, posed that student learning could be increased by active and collaborative pedagogies
that shifted the traditional role of instructors and students in engineering classrooms. Most of these
scholars advocated a shift from competitive, lecture-based classroom experiences to collaborative,
student-centered approaches to learning (Felder, Woods, Stice, & Rugarcia, 2000; D. W. Johnson
et al., 1991; King, 1993). Barr and Tagg (Barr & Tagg, 1995) leveraged this multiplicity of
individual efforts and called for a paradigm change from teaching to learning in college education.
This call demarcated a clear boundary between two main conceptions of teaching: those stemming
from a teacher-centered approach to teaching, and those rooted on a student-centered approach.
Furthermore, scholarly work conducted in the UK and Australia around the same period pointed
to these two approaches as the extremes of a continuum of conceptions of teaching (Samuelowicz
& Bain, 1992).

Much of the mentioned literature described different conceptions of teaching as views and
beliefs sitting at varying intermediate zones of the continuum. However, after moving beyond
conceiving of teaching as the mere delivery of content, the implication was not that there is always
an inherent hierarchy or a progress direction to these conceptions of teaching (Entwistle et al.,
2000; Pratt, 1992). More recently, Light and Calkins (2008) revisited the idea of teacher- and
student-centered conceptions of teaching being the extremes of a continuum and suggested that
the intermediate zones in between were transitional stages. However, they did not discuss in detail
the characteristics of these transitional stages.

The remainder of this section summarizes different scholarly approaches to the study of
conceptions of teaching. On the surface, an important aim of this summary is to list the conceptions
identified by different authors. From a deeper standpoint, it is even more important to observe the
perspectives—or dimensions—these scholars have used to elicit variations between different
conceptions of teaching. Table 1 summarizes the studies found in this review of literature that were
considered most relevant to the aims of this dissertation.

Table 1. Summary of multiple studies on conceptions of teaching
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Dall’Alba (1991) foreshadowed the characteristic of intermediate conceptions of teaching
almost at the same time that the calls in the US for a more active involvement of the students
started to gain momentum. According to Dall’Alba (1991), previous literature had focused on
primary and secondary school teaching, or very specific aspects of teaching. Her study, in contrast,
focused on higher education and looked at multiple aspects of teaching, namely methods,
assessment, design, and teacher-student interaction. This study, like several others in this space,
took a phenomenographic approach. Participants in this study were 20 instructors from four
disciplines, namely economics, English, medicine, and physics. Dall’Alba’s findings suggest that,
while some teaching practices are specific to the disciplines, the different conceptions of teaching
can extend across disciplines. She advanced the following list of ordered categories of conceptions,
with the warning that the results were preliminary:


Teaching as presenting information



Teaching as transmitting information (from teacher to student)



Teaching as illustrating the application of theory to practice



Teaching as developing concepts/principles and their interrelations



Teaching as developing the capacity to be expert



Teaching as exploring ways of understanding from particular perspectives



Teaching as bringing about conceptual change

The categories listed above are ordered from less to more complete understandings of
teaching. At the lowest level, teaching is observed and described in terms of the behaviors of the
teacher alone. From there, the focus shifts to incorporate the content and, at higher levels, students'
understanding of the content becomes prominent. Finally, the most complete conception focuses
on the relationships between teacher, student and content. The nature of the relation between
teaching and student learning is the key feature underlying the ordering of these conceptions. More
complete conceptions of teaching involve responsibilities of the students that complement those
of the teacher. Hence, these conceptions have implications for the kinds of student learning that
are encouraged. Progressing from lower to higher level conceptions of teaching, there is increasing
responsibility for learning on the part of both the student and the teacher (Dall’ Alba, 1991).
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Shortly after the work by Dall’Alba, Pratt (1992) published the results of another approach
to explore and identify conceptions of teaching at a larger scale. In his exploration of conceptions
of teaching of adult educators, Pratt defined conceptions as “specific meanings attached to
phenomena which then mediate our response to situations involving those phenomena.” (p. 204).
Qualitative data gathered via interviews with 253 participants (218 of them were teachers of adults
in different disciplines) across five countries, allowed Pratt to identify and describe five categories
of conceptions of teaching:


Engineering conception: Delivering content



Apprenticeship conception: Modeling ways of being



Developmental conception: Cultivating the intellect



Nurturing conception: Facilitating personal agency



Social reform conception: Seeking a better society

It is worth noting that Pratt assigned the label engineering to a conception of teaching
characterized by the relevance of content delivery. According to Pratt, this conception “was
primarily ‘teacher centered’ with a heavy emphasis on the transmission of information. Teacher
expertise and intentionality were primarily associated with accomplished performances, efficient
‘coverage’ of content, more productive management of time, and/or the development of
instructional materials.” (p. 201). Similarly, this conception is characterized by the view of
knowledge as stable and external, being the job of the teacher to master, parse, and organize it for
effective delivery and testing. While Pratt did not assign this conception of teaching exclusively
to engineering instructors, he found it to be predominant within contexts where the content and
skills to be learned were well-defined.
As suggested in section 2.2.1, Pratt’s work is consistent with the premises of SCT for it
considered faculty conceptions as a mediator of their actions and emphasized the influence of
contextual factors on both conceptions and actions—or behaviors. Specifically, given the
multicultural nature of his study, Pratt brought attention upon the importance of social, cultural,
and historical elements of the context in anchoring people’s conceptions and ways to construct
meaning.
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While Pratt defined clear-cut distinctions between the conceptions of teaching that he
identified and advanced, the embodiment of such conceptions by the educators was not found to
be mutually exclusive. In other words, most participants manifested aspects of two or more
conceptions of teaching, with one of them being predominant.

Samuelowicz & Bain (1992) reviewed and compared four previous studies of conceptions
of teaching—including the one by Dall’Alba introduced earlier. They found that, to a large extent,
these studies agreed upon the idea that conceptions of teaching “can be arranged on a continuum
from information presentation to facilitation of student learning […]. The intermediate conceptions
are in some dispute.” (p. 93). From the review they conducted, the authors extracted six dimensions
that encompass the variations between different conceptions of teaching, namely: 1) teachers’ and
students’ roles; 2) theory of learning; 3) types of understanding; 4) students’ current understanding;
5) ownership of knowledge; and 6) relationship between theory and practice. Based on these
dimensions and the emergent results of their qualitative study with 13 science and social science
faculty members, the authors advanced the following binary dimensions of variation:


Expected outcome of learning: quantitative (student will know more) or qualitative
(student will know differently).



Knowledge gained or constructed by a student: student knowledge is limited to the
context of the subject matter or transferable to reality.



Students’ existing conceptions: students are “empty vessels” or their knowledge and
preconceptions are considered.



Directionality of teaching: one-way transmission from teacher to students, or a twoway process where students also participate actively.



Control of content: the teacher is in control of teaching, or the student is in control of
learning.

Although defined as binary, each of these dimensions also accounted for an intermediate
stance applicable when teachers provided evidence of both approaches. The combination of
variations in these five dimensions prompted the authors to classify their participants’ conceptions
of teaching—which they called orientations to teaching and learning—into five categories:
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Teaching as imparting information



Teaching as transmission of knowledge and attitudes to knowledge within the
framework of the academic discipline



Teaching as facilitating understanding



Teaching as an activity aimed at changing students’ conceptions or understandings of
the world



Teaching as supporting student learning

The first and last two categories were regarded as positioned close to the respective ends
of the teaching- to learning-centered continuum, and the third category, teaching as facilitating
understanding, was regarded as the intermediate or transitional stage. However, almost a decade
later the same authors refined their study by revisiting the literature and including 39 new
participants from multiple disciplines, and they found no evidence supporting the hypothesis of
transitioning orientations to teaching and learning (Samuelowicz & Bain, 2001). Furthermore, the
authors redefined and updated their categories of orientations and, through cluster analysis,
classified them into either teaching- or learning centered, as shown in Table 2.





Table 2. Orientations to teaching and learning (Samuelowicz & Bain, 2001)
Teaching-centered
Learning-centered
 Helping develop expertise
Imparting information
 Preventing misunderstandings
Transmitting structured knowledge
 Negotiating understandings
Providing and facilitating understanding
 Encouraging knowledge creation
Entwistle et al. (2000) aimed to elicit conceptions of good teaching and find the factors that

contribute to the formation of such conceptions, especially faculty’s previous experiences. As the
authors created a context for their study, they classified the existing literature on conceptions of
teaching into three broad research areas: views of people in higher education (students and staff),
conceptions of elementary and secondary school teachers, and the nature of conceptions
themselves. The authors synthesized the literature from the first research area and produced five
categories along a continuum advanced earlier by Fox (1983), ranging from teacher-centered,
content-oriented to student-centered, learning-oriented conceptions of teaching:
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Imparting information



Transmitting structured knowledge



Directing active learning



Facilitating understanding



Encouraging conceptual change

The major dimensions of variation considered by Entwistle and colleagues were the role
of the teacher, the role of the student, and the nature of knowledge. Variations in the latter
dimension resemble closely the stages of Perry’s scheme of intellectual development (Perry, Jr.,
1998). The authors present an interesting parallel between the evolution of conceptions of teaching
and the evolution of conceptions of the nature of knowledge. As shown in Figure 4, this parallel
considered the conception of teaching as directing active learning to be an intermediate stage
between the extremes of the continuum, connected with an uneasy awareness of knowledge as
provisional situated between a dualistic and a relativistic view of knowledge.

Figure 4. Developmental trends in thinking and CoT (Entwistle et al., 2000)
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Despite the evident similarities, the literature summarized in this review also revealed
subtle differences between the approaches to explore conceptions of teaching, and more apparent
variation in the resulting conceptions themselves. However, two ideas remained fairly constant
across studies: 1) the use of multiple facets—or dimensions—to look at specific variations, and 2)
the alignment of resulting conceptions of teaching along the teacher- to student-centered
continuum, consistent with the findings of Samuelowicz and Bain (1992).

Instead of adopting an existing framework, I decided to advance a framework for the
exploration of conceptions of teaching within the aims of this study. Such a framework draws
heavily from the literature reviewed in this section and focuses on the definition of appropriate
dimensions to identify variations. Six dimensions were deemed sufficient to explore conceptions
of teaching within this study, namely: 1) role of the teacher; 2) role of the students; 3) nature of
knowledge; 4) purpose of assessment; 5) expected outcome of teaching and learning; and 6)
teaching-research nexus. While the first five dimensions are akin to those used by the studies cited
in this review, the teaching–research nexus, to my knowledge, has not been probed in relation to
CoT. These six dimensions, although overlapping, can be grouped into three distinctive
overarching domains according to their philosophical underpinnings, as depicted in Figure 5. The
remainder of this section presents a concise description of each dimension building upon the
literature reviewed.
Role of the teacher
This dimension encompasses faculty views and practices about their duty as instructors.
The categories advanced by Dall’Alba (1991) provide a good starting point to foresee the type of
variations expected within this dimension. These variations include, but are not limited to, views
of teaching as presenting information, as transmitting information from teacher to student, as
illustrating the application of theory, as developing concepts/principles and their interrelations, as
helping students develop expertise, and as bringing about conceptual change. This dimension also
accounts for views about control of the content (Samuelowicz & Bain, 1992). Consequently, it is
expected the themes within this dimension to be situated on the continuum from teacher-centered,
content-oriented to student-centered, learning-oriented conceptions of teaching.
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Role of the students
Building upon the ideas of Entwistle and colleagues (2000), this dimension comprises
faculty views about students’ duties—inside and outside the classroom—regarding their own
education. Such duties range from attending class sessions and paying attention during lectures, to
actively participating in class through questions, to proactively preparing for class by doing
homework and checking class materials outside class. It is reasonable to expect that views of the
role of the students logically flow from views of the role of the teacher. For instance, an instructor
holding views of the role of the teacher as transmitting information would logically expect students
to pay attention during lectures, whereas an instructor more interested in having students develop
conceptual understanding through discourse would expect them to actively engage in class
discussions. In this vein, themes within this dimension are likely placeable along the same
continuum from teacher-centered, content- oriented to student-centered, learning-oriented
conceptions of teaching. Along with the Role of the teacher, these two dimensions constitute the
deontological domain of this framework relative to the duties or obligations (Figure 5).

Figure 5. Domains of the framework for exploring CoT within this study

39
Nature of knowledge
In their study, Samuelowicz and Bain (1992) looked at different notions about knowledge:
what constitutes knowledge? Where does it reside? Is knowledge transmitted or constructed? The
Nature of knowledge dimension draws from such notions and encompasses faculty views and
practices posing potential answers to these questions. In this sense, it is reasonable to expect that
many of these views can be situated along the content-oriented to learning-oriented continuum,
but probably not all of them. On the other hand, the epistemological level discussed by Entwistle
and colleagues (Figure 4), although related, intended to account for students’ rather than teachers’
views of knowledge. Within the framework of the present study, the Nature of knowledge
dimension focuses on the latter. Moreover, this dimension engenders the epistemic domain of the
framework.
Purpose of assessment
Among the studies discussed in this review of literature, the notion of assessment was only
explicitly addressed as a dimension by Dall’Alba (1991). However, Pratt (1992) found that “there
was one teaching function that was more revealing than any other in locating an individual’s
dominant conception: evaluation and assessment of learners. The forms, focus, and process of
evaluation revealed more about teachers’ beliefs and intentions than any other single role,
responsibility, or function.” (p. 218). Pratt’s findings resonate with my own experience with
faculty development, which prompted the inclusion of Purpose of assessment as an explicit
dimension of CoT in this study. This dimension is expected to comprise views spanning from
summative to formative assessment, including ideas about how to foster and gather evidence of
actual student learning. Given its focus on learning, this dimension has been included along the
Nature of knowledge in the epistemic domain of the framework being presented.
Expected outcome
Both the studies by Pratt (1992) and Samuelowicz and Bain (1992) pondered the
instructor’s intention or expected outcome of teaching and learning as one of the dimensions
relevant to their exploration of CoT. While the latter authors narrowed down this dimension to a
binary set of outcomes (student will know more versus student will know differently), Pratt made
sense of it in a more emergent manner, allowing the data to suggest multiple variations.
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Nevertheless, both studies suggested that the expected outcome of the process is to be observed in
students’ skills, behaviors, and capacities after the instructional experience. This study follows
Pratt’s approach and will explore the Expected outcome dimension in a non-restrictive manner.
Themes comprised in this dimension are expected to include student outcomes across different
timespans ranging from course outcomes, to program outcomes, to skills and knowledge useful in
students’ professional careers. In this sense, this dimension is mostly student-centered and
somewhat located across the content- to learning-orientation continuum. However, the emergent
nature of the expected themes opens the possibility for unanticipated variations outside this
continuum.
Teaching-research nexus
To my knowledge, the sixth and last dimension to be explored in this study, the Teachingresearch nexus, has not been explored within the realm of conceptions of teaching. Therefore, the
elements that populate this dimension draw upon faculty experience of the teaching-research nexus
described in section 2.1.2.2. Accordingly, the themes within this dimension are expected to include
ideas about a constructive nexus between teaching and research as well as conflicting views in
terms of resources or uneven recognition of both functions. In addition, this dimension would
capture multiple views about disciplinary and educational research, and their relationship with
faculty’s teaching practice. Along with the Expected outcome, these two dimensions comprise the
teleological domain of this framework, related to the purpose of embarking in teaching and
research endeavors.

2.3. Summary
First, this chapter presented a general background that situates the study historically and
thematically by providing a brief recount of the history of Colombian higher education and the
evolution of the teaching-research nexus both in Colombia and the US. Secondly, this chapter
introduced the frameworks that inform theoretically and conceptually the design and execution of
the study: At a higher level, Bandura’s Social Cognitive Theory is the overarching theoretical
framework that explicates the interaction between faculty beliefs (conceptions), actions
(practices), and the environment (academic setting) where they dwell. At a deeper level, a literature
review of previous studies on faculty conceptions of teaching informed the construction of a
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conceptual framework to guide the design of the data collection and analysis phases. This
framework comprises six dimensions of conceptions of teaching, namely 1) the role of the teacher;
2) the role of the students; 3) the nature of knowledge; 4) the purpose of assessment; 5) the
expected outcome; and 6) the teaching-research nexus. While the first five dimensions advanced
have been commonly explored in scholarly literature on CoT, the sixth one has not been directly
addressed and represents a novel contribution of this study.

The six dimensions of CoT listed above, along with the examination of some demographic
and contextual elements, constitute the conceptual framework that informs the design of the study
and the analysis of the data. Such demographic and contextual elements include participants
teaching experience and training, their exposure to educational research, characteristics of the
institution where they serve, and possibilities to find support for and collaborate in scholarly
teaching. Chapter 4 provides details about the implementation of this conceptual framework within
the methodology of the present study.
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CHAPTER 3. RESEARCH METHODS

As presented in Chapter 1, the overarching question guiding this exploration reads as
follows: What are conceptions of teaching held by Colombian engineering faculty interested in
improving their teaching? I approach the exploration of answers to this question through a
qualitative research design attending to three fundamental reasons: first, the open-ended and nature
of questions involving people’s different ways to experience and make sense of common aspects
of their lives; secondly, the exploratory and co-constructive character of the study; and thirdly, the
author’s involvement with and experience of the ideas being studied (Agee, 2009; Creswell, 2011).
Consistently with the qualitative and exploratory nature of the research design, this chapter firstly
provides my research stance and discloses my positionality as a source of potential bias. This
chapter also describes the methodologies, participants, data collection, and trustworthiness
considerations in this study.

3.1. Researcher’s Stance
The label stance assigned to this section encompasses three fundamental notions of my role
as a researcher within the qualitative research paradigm: my worldview, epistemological approach
to qualitative research, and positionality regarding conceptions of teaching of engineering faculty.
Disclosure of my stance as a researcher shall allow the reader to understand and evaluate the
elements I pondered to situate and conduct the study (Jones, Torres, & Arminio, 2014).

3.1.1. Researcher’s Worldview and Epistemological Approach
Jones and colleagues (2014) synthetized the work of several renowned scholars around the
philosophical underpinnings of qualitative research, particularly in the context of education. In
their work, two characteristics of the researcher are of paramount importance to situate a study,
namely the researcher’s worldview and epistemological approach. The worldview can be
understood as people’s conceptualization of their existence, centered around beliefs of human
nature, social relationships, and the environment (Hays & McLeod, 2010). Jones and colleagues
(2014) posit that the researcher’s worldview and ideas of the nature of knowledge have profound
effects on how a researcher designs and conducts a study.
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Both my worldview and my epistemological approach are social constructivist. I believe
that reality and understanding are constructed through human interactions and that knowledge is
gained through the voices and acknowledgement of both participants and researcher. Within this
view, objectivity is neither possible nor the aim of inquiry; instead, research becomes an avenue
for the representation of multiple voices (Jones et al., 2014; Lincoln & Guba, 2005). Qualitative
researchers construct meaning when they analyze and interpret the thoughts and experiences of
their participants (Crotty, 1998). In this study, I am interested in co-constructing with my
participants an incipient understanding of the conceptions of teaching among Colombian
engineering faculty based on both our commonalities and our different experiences navigating this
facet of being a faculty member.

3.1.2. Researcher’s Positionality
In qualitative research, the term positionality refers to the description of the relationship
between the researcher and the participants, and the involvement of the researcher with the topic
or phenomena under study (Jones et al., 2014). In this section, I advance my positionality
disclosing information about myself and my background in connection with faculty teaching and
research in engineering.
In June 2009, with a master’s in engineering as my highest academic degree and incipient
experience with disciplinary research, I accepted a full-time assistant faculty position at the
engineering school of a midsize private university in Colombia. Accepting this position meant a
shift in my professional career from six years practicing in industry to the academia. Having also
served as an adjunct instructor for over years, I gladly embraced this shift given the professional
and personal satisfaction I experienced teaching undergraduate students. However, I realized
another shift was taking place when I joined the academia: a shift in focus from teaching to
research. For instance, I saw the enactment of a new faculty statute in 2012 that privileged research
over other faculty duties at my home institution. Faculty members devoted to excellent teaching
voiced their concerns about the new statute, while many faculty members already focused on
research found it convenient to allocate less time and resources to teaching.
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While the institution was going through this change, I was eventually appointed department
head, which allowed me to gather not only my colleague’s perspectives but also at students’
opinions. In my perception, students began to complain more often about the quality of the
instruction they received. Moreover, such complaints became recurring around a common issue:
“the instructor knows a lot but doesn’t know how to teach it”. This whole situation made me reflect
on the scholarly needs and direction of our academic community. This, in turn, sparked my interest
in the teaching–research nexus and ultimately brought me to Purdue to pursue a Ph.D. in
Engineering Education. I experienced first-hand a tension between teaching and research similar
to the one described by several qualitative studies of the teaching–research nexus. However, I
acknowledge that the tension I experienced also stemmed from two interrelated reasons: 1) I
considered myself more of an instructor than a researcher; and 2) I had a scarce research
background when I entered the academia.

Challenging the status quo of the teaching–research nexus has implications at the broad
level of higher education institutions and the academia in general, but I am not advocating a topbottom approach to foster change. Instead, I decided to focus on the teaching function of faculty
and its reconceptualization as a scholarly activity. My own conception of teaching is highly
influenced by my experience working in industry and my recent training as an engineering
educator researcher. The former fosters my belief that students learn better when presented with
real applications of the content, and the latter encourages me to try evidence-based, cooperative
and active learning techniques in my future practice.

As an educational researcher, I am interested in building a story for the scholarly nature of
teaching based on the conceptions and experiences of Colombian engineering faculty. My position
as an insider in this community constitutes an advantage to gain entry and empathize with my
participants, but also requires me to bracket myself and my story apart from their stories. This
becomes particularly crucial when my beliefs do not resonate with the discourse of my participants.
In other words, I need to make sure the story I tell in this dissertation is the one told by the voices
of my participants, and not simply the echo of my own voice in theirs.
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3.2. Methodology
As explained before, this exploration of conceptions of teaching is situated within a
qualitative, constructivist research paradigm. Two methodological approaches congruent with this
paradigm guide the design and conduction of this study, namely thematic analysis and narrative
analysis. This section presents an overview of the general aspects of these methodologies in
connection with the aim of the study. Specific details about the application of thematic analysis
and narrative analysis within this study are provided in Chapter 4 and Chapter 5 respectively.

3.2.1 Thematic Analysis
Broadly defined, thematic analysis is a research method for analyzing and interpreting
qualitative data to identify patterns of meaning, usually called themes (Clarke & Braun, 2017).
Given this broad definition, qualitative researchers in different disciplines conceived of thematic
analysis as a tool to be used across different methods and methodologies (e.g., grounded theory)
rather than a method in itself (Boyatzis, 1998; Ryan & Bernard, 2000). However, Braun and Clarke
(2006, 2012) advanced a reconceptualization of thematic analysis in the field of educational
psychology that conceives of it as a standalone, theoretically-unbound, qualitative research
method. The latter approach to thematic analysis informs the methodological framework of this
study.

Flexibility is the main feature of thematic analysis as conceived of by Braun and Clarke.
They argue that this method is not inherently tied to a specific epistemological stance or theoretical
lens. Instead, thematic analysis is flexible across three continua that help characterize different
theoretical frameworks, namely: 1) inductive vs. deductive approach to analysis; 2) experiential
vs. critical orientation to interpretation; and 3) critical vs. constructionist theoretical perspective
(Braun & Clarke, 2012). The benefit of flexibility in thematic analysis comes at the expense of
reflexivity. To be sure, researchers must use thematic analysis knowingly and reflexively to avoid
unacknowledged assumptions about their personal stance and philosophical approach to research.
The quality of the thematic analysis is defined by the choices the researcher makes and, most
importantly, by an understanding of such choices and its consistent application throughout a study
(Braun & Clarke, 2012).
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This dissertation draws from a deductive approach to thematic analysis. Deductive—or
theoretical—thematic analysis starts with the researcher selecting a conceptual framework aligned
with her or his specific theoretical or analytical interests (Braun & Clarke, 2006). Then, the
researcher goes multiple times over the data to code it according to the conceptual framework
selected. Such a coding process guided by a specific framework is called structural coding, and is
often used for analyzing transcripts of semi-structured interviews with multiple participants
(Saldaña, 2016). Later, examination and reexamination of the codes leads to the identification of
potential themes at two different levels: semantic and latent (Braun & Clarke, 2006, 2012).
Semantic themes exist at a surface level of meaning, directly related to interview questions or
elements of the framework. In contrast, latent themes relate to the underlying beliefs, ideas, and
assumptions that shape the surface of the data (Braun & Clarke, 2006).

Braun and Clark (2012) advanced a six-phase coding process to ensure consistent thematic
analysis. The six phases they suggested are as follows:

1. Get familiar with the data: the researcher immerses her or himself in the data by
reading, listening, or watching multiple times the data, whether they be texts, audio
recordings, or videos.
2. Generate initial codes: the researcher begins the systematic analysis of the data by
assigning labels—or codes to features of the data that might be relevant to the research
question.
3. Search for potential themes: the researcher starts developing themes by identifying
patterns of responses or meaning that capture elements relevant to answering the
research question. Themes do not emerge; instead, the researcher identifies them.
4. Review the themes: The researcher reviews the developing themes in light of the coded
data, the other themes, and the whole data set. In this phase, themes are discarded,
merged, or split to portray elements that distinctive are and enough to make meaning
of the data ad answer the research question.
5. Define themes and name them: the researcher defines what is specific about the themes
identified and captures those unique elements in the theme’s name.
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6. Write the report: the researcher presents the result of the analysis in such a way that the
themes connect to each other meaningfully and tell a coherent story based on the data.
The use of first-person language is recommended to write a thematic analysis report.

In this study, I use a deductive approach to thematic analysis with an experiential
orientation to meaning making from a constructivist stance. Specifically, I intend to use a
conceptual framework that informs the exploration of faculty conceptions of teaching in a
naturalistic setting to construct understanding from multiple perspectives. In addition, while I
intend to challenge traditional views of a phenomenon, it is within my aims to denounce issues of
power and oppression.

3.2.2. Narrative Analysis
Human beings are inherently motivated to tell stories. For millennia, storytelling has been
our main device to communicate experiences and still plays a central role in how we shape our
lives (Clandinin & Huber, 2010; J. C. Johnson & Weller, 2002; Riessman, 2002). Through
stories—or narratives, we share and make sense of our experiences. Narrative inquiry looks at
narratives to elicit lived experiences, either others’ or our own (Clandinin & Huber, 2010). Some
poststructuralists scholars argue that we cannot look at lived experience, but instead at lived
textuality for there is no direct connection between real experience and text (Denzin, 1995).
Moreover, they argue that “live experiences are shaped by prior textual representations and
understandings.” (Denzin, 1995, p. 9). Nevertheless, exploring narratives has proven a fruitful and
worthwhile exercise to uncover how humans experience the world. As Atkinson (2002) aptly put
it, summarizing Brunner’s ideas on the narrative construction of reality, “our experiences take the
form of the narratives we use to tell about them.” (p. 125). The exploration of lived experiences
thorough the narratives people use to tell about them is called narrative inquiry.

Narrative inquiry is not the same as narrative analysis. Underlying this difference is the
idea that a narrative can be the phenomenon under study, or the method used to study a
phenomenon (Connelly & Clandinin, 1990). Narrative inquiry is a qualitative methodology in
itself and relies on narrative analysis as a means for collecting and interpreting data. However,
narrative analysis can be, and has been used as a data collection and interpretation method in
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different methodological approaches (Jones et al., 2014). Conversely, narrative analysis in
narrative inquiry is shaped by the epistemological and theoretical stances of the researcher
(Clandinin, 2006, p. xv; Jones et al., 2014, Chapter 4). For the purpose of this dissertation, narrative
analysis will be addressed as a standalone research methodology that shares the philosophical
underpinnings of narrative inquiry.

Polkinghorne (1995) points to another conceptual difference worth considering: analysis
of narratives and narrative analysis, he suggested, are not the same thing and, in fact, they are
quite opposed. Polkinghorne posited that whereas analysis of narratives aims at identifying
common elements between different narratives collected as data, narrative analysis seeks to create
a coherent narrative that makes meaning of the available data (Polkinghorne, 1995, p. 14).
According to Polkinghorne, most narrative research follows the first approach, although
researchers usually do not make the distinction. While I understand Polkinghorne’s distinction
between the two approaches, I find a semantic contradiction in designating narrative analysis the
second approach, which arguably is rather a process of synthesis. In this paper the term narrative
analysis will be used to describe the process whereby the researcher creates coherent narratives to
make sense of the data.

As stated previously, narrative inquiry looks at the stories of lived experience collected as
narratives. Such stories occur in temporal, social, and spatial contexts, which are crucial for further
analysis and interpretation of the narratives. Clandinin and Huber (2010) define these elements as
the commonplaces of narrative inquiry, for every effort in narrative inquiry must account for them.
Narratives develop over certain period of time, within a particular social context, at a specific
place, and all these commonplaces influence the development of the narrative. Therefore, the unit
of analysis in narrative inquiry is not the narrative alone, but the narrative in the context where it
occurs. According to Clandinin and Huber (2010), there are two possible ways to begin a narrative
inquiry: with telling stories or with living stories. Most narrative inquiries begin with participants
telling their stories prompted by the researcher, either individually or in groups. There are different
ways of engaging participants in storytelling: interviews, conversations, or elicitation by artifacts
like photos or mementos (Clandinin & Huber, 2010, p. 5). Interviews in narrative inquiry usually
are semi-structured, unstructured, or completely conversational.
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The interaction between the participants’ and the researcher’s experiences is central to
narrative analysis. For that reason, the analysis must involve explicit consideration of the
epistemological beliefs of the researcher (Jones et al., 2014, Chapter 7). Therefore, instead of
aiming for objectivity, narrative analysis embraces positionality and subjectivity (Riessman,
2002). Narrative analysis requires a reflexive process from participants’ narratives, to interim texts,
to final research texts that should truthfully represent both the participants and the researcher
(Clandinin & Huber, 2010). Narrative analysis in educational research draws from the inherently
constructivist and interpretivist epistemological foundations of narrative inquiry (Connelly &
Clandinin, 1990; Jones et al., 2014, Chapter 4). In an educational context, a narrative researcher
needs to negotiate his entry to the setting, build good rapport and relationships with the
practitioners, and co-construct the narratives with them (Connelly & Clandinin, 1990).

Given the multiplicity of methods available to collect data in narrative analysis and the
various perspectives that can motivate narrative inquiry, selecting the proper approach can be
challenging. Creswell (Creswell, 2011, Chapter 15) advances a set of questions to help researchers
select an appropriate narrative form:
1. Who writes? Usually researchers construct participants’ lives from narratives
(biographies), but participants may also write their own accounts (journaling), or the
participant maybe the researcher (autobiography).
2. How much of a life is reported or presented? Some narrative research aims at
discovering and representing life stories, which requires particular techniques (J. C.
Johnson & Weller, 2002). In the context of education, narrative researchers more often
seek after personal experience stories, circumscribed to a particular phenomenon.
3. Who provides the story? Different perspectives of the same phenomenon. For instance,
in educational research the narratives from students and teachers about the same reality
will most likely differ.
4. What theoretical lens is being used? As mentioned before, the epistemological (e.g.
constructivist, critical) and theoretical stance (e.g. feminist theory, race theory) of the
researcher shapes the analysis and interpretation of the narratives.

50
My aim in this part of the study is to construct narratives based on participants varied
perspectives of a common phenomenon (i.e., their conceptions of teaching). Such perspectives are
gathered by means of semi-structured interviews and analyzed from a constructivist stance through
the theoretical lens of the Social Cognitive Theory.

3.3. Participants
Engineering faculty from three Colombian universities—two public and one private—with
different levels of research activity participated in this study. These faculty members voluntarily
attended a 20-hour faculty development workshop on “Instructional Tools in Engineering” offered
at the three institutions, which I shall name Uni-A, Uni-B, and Uni-C to protect anonymity. The
workshop was both designed and delivered according to the tenets of backwards design (Wiggins
& McTighe, 1998) and also introduced attendees to evidenced-based practices and educational
research. Appendix A presents the syllabus of the last offering of the workshop before this study.

The group of attendees to the multiple offerings of the workshop included active and
prospective engineering faculty (i.e., graduate engineering students appointed as instructors and
co-instructors) with interest in improving their teaching skills. Table 3 provides relevant
characteristics of the three institutions along with the number of workshop attendees and study
participants from each institution.

Type
Size
(number of
students)
Focus
Workshop
attendees (year)
Study
participants

Table 3. Characteristics of participants’ institutions
Uni-A
Uni-B
Uni-C
Public
Public
Private
Large
Midsize
Midsize
(~40.000 students,
(~20.000 students,
(~10.000 students,
~7.000 undergraduate
~5.300 undergraduate
~3.300 undergraduate
engineering students)
engineering students)
engineering students)
Teaching and research Teaching with research Teaching with research
(research intensive)
(master’s college)
(master’s college)
28 (2017)

14 (2017)

23 (2016), 18 (2017)

8 (4 female)

5 (1 female)

7 (3 female)
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The participants were selected from the pool of workshop attendees through purposeful
criterion sampling (Patton, 2014) drawing from demographic information collected via workshop
assessment surveys. Specifically, I purposely selected 27 participants from the total pool of
approximately 80 workshop attendees considering three main criteria: 1) to compose a balanced
group in terms of gender and affiliation; 2) to maximize variation in terms of years of teaching
experience; and 3) to maximize variation in terms of training and dedication to teaching and
research. It is worth noting that the three institutions in this study are moving toward a stronger
focus on research. However, the undergraduate teaching and research functions are differently split
among faculty members at Uni-A and Uni-B, whereas at Uni-C all their faculty members are
expected to bear the weight of this transition equally. Out of the 27 faculty members invited, 22
accepted the invitation to take part in the study.

3.4. Data Collection
3.4.1. Pilot Studies
The workshop and the first version of the data collection instrument were pilot-tested in
June 2016 at Uni-C with a group of 23 engineering faculty members. The data collection
instruments consisted of a survey and an interview protocol designed to elicit potential tensions
between teaching and research. The study was granted exemption under Purdue’s Institutional
Review Board (IRB) protocol 1605017685. Details of this pilot experience are presented elsewhere
(Ortega-Alvarez, Vieira, Sanchez-Pena, & Streveler, 2017). The shift in focus from the broad
space of the teaching-research nexus to the specific notion of conceptions of teaching informed
the redesign of the data collection instrument, which was piloted again at two institutions in 2017
(Appendix B). Specifically, two questions were added to explore participants’ conceptions of
teaching, namely: “In your view, what does teaching entail?” (pre-workshop survey) and “Has
your view of teaching changed? Please elaborate” (post-workshop survey). Nineteen participants
(thirteen from Uni-A and six from UMAG) provided answers to both questions. Analysis of these
paired answers suggested a shift in participants’ perspective from a teacher-centered to a studentcentered stance. In most cases, faculty was well aware of the multiple challenges on the side of the
instructor of preparing an effective class, but even in those cases they reported a change in focus
toward student outcomes (Ortega-Alvarez et al., 2018).
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3.4.2. Final Data Collection
In the summer of 2018, I personally interviewed at their respective home institutions each
of the 22 participants who accepted the invitation to participate in the study. These interviews were
covered by an extension of the IRB protocol exemption mentioned above. However, the use of the
demographic information collected during the workshops 2016 and 2017 required approval of
historical access to records, granted under the IRB protocol 1801020111. The interviews, which
typically took around 60 minutes, were conducted in Spanish language following a revised semistructured protocol (Appendix C). These interviews were digitally audio recorded. During the
conversations, I took written memos of the aspects that I considered most relevant about
participants beliefs and experiences. In these memos I also took notes about my own reactions to
and thoughts on the information being shared. During the interviews, two participants reported no
substantial involvement in teaching undergraduate engineering students. I decided not to include
these two interviews in the data set, which yielded a final pool of 20 participants: eight from UniA (four female), five from Uni-B (one female), and seven from Uni-C (three female). I selected
and transcribed verbatim twelve out of the 20 interviews. These twelve interviews were selected
based on their richness and uniqueness in certain aspects, as recalled from the conversations and
from the written memos. After transcribing the twelve selected interviews, I deemed it unnecessary
to transcribe the remaining eight verbatim. Instead, I judged that the level of nuance required by
the present study could be captured through intelligent verbatim—also known as clean—
transcriptions. The remaining eight interview recordings were sent to a transcription service to be
transcribed this way. In addition, I turned twelve transcriptions into short narratives that were
member-checked with participants. Transcriptions and narratives constitute the data of this study.

3.4.3. Interview Procedures
Two weeks before starting the interviews, the participants at each respective institution
received an email from me thanking them for their willingness to participate in the study and asking
them to follow a link schedule our meeting through an online scheduling site. In this email, I also
asked participants to bring to the interview two artifacts related to their teaching practice: one that
they really liked or were proud of, and one with which they had difficulties or doubts. I explained
that by artifacts I referred to syllabi, session plans, assignments, exams, among others, as stated in
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the interview protocol (Appendix C). These artifacts served to elicit implicit beliefs behind
participants teaching practices because they provided tangible elements to talk and reflect upon (J.
C. Johnson & Weller, 2002). All interviews took place in meeting rooms assigned at each
respective institution, except one held at the participant’s private office. The meeting rooms had
simple yet comfortable furniture and were secluded enough to offer participants a sense of privacy.
I introduced the interview by greeting the participants and providing the consent form for them to
read and sign. Once participants signed the consent form, I started recording. Then, I thanked them
for their participation, restated their right to refuse to answer any question or leave the interview,
and offered to clarify any doubts concerning the consent form or the study in general. After this
introductory phase finalized, which usually took around 5 minutes, I would start the interview with
the first question on the protocol.

3.4.4. Data Handling
Interview recordings were stored digitally in a digital voice recorded that I kept secure with
my personal belongings throughout the month of data collection. Later, I downloaded the audio
files from the voice recorded to a password-protected laptop and stored in a local folder not backed
up to the cloud. The names of the audio files consisted of the date and time at the beginning of the
recording and did not include identifiable information. Before starting the transcription of the
audio files, I randomly assigned pseudonyms to the participants. These pseudonyms were selected
from online name lists following three simple criteria: 1) select names that are common both in
Spanish and English language and keep the Spanish spelling; 2) select names that do not match or
resemble closely the real first or middle name of any participant; and 3) select gendered names
that can be assigned to participants according to their respective gender identity. I informed
participants of their assigned pseudonym and offered them the chance to suggest a different, but
they all accepted the pseudonyms I assigned. These pseudonyms were used to name the audio files
sent to the external transcription service. Similarly, I named the text files with the transcription
using the pseudonyms. The transcriptions, interview memos, and key for the pseudonyms were
stored in password-protected folders, both in my personal laptop and online. Using the
pseudonyms, I anonymized all the data uploaded to Nvivo® or shared with fellow researchers for
validity purposes. In addition, I removed identifiable information (e.g., participant’s name, courses
they teach, and colleague’s names) from all the transcription excerpts used in this dissertation.
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3.5. Trustworthiness
The terms validity and reliability, as traditionally used in quantitative research within the
positivist paradigm, fail to capture the nuances of assessing the quality of qualitative research
(Guest, MacQueen, & Namey, 2011; Tracy, 2010). Nevertheless, qualitative research has its own
strategies to ensure rigor and quality, which are encapsulated in scholarly literature under the terms
trustworthiness (Guba & Lincoln, 1994), credibility and dependability (Guest et al., 2011; Patton,
2014), and goodness (Tracy, 2010). Tracy (2010) proposed an eight-criteria model to ensure
quality in qualitative research. Similarly, Guest and colleagues (2011) advanced a set of strategies
to ensure quality in thematic analysis throughout the stages of a research study, namely research
design, data collection, and data analysis. These two models are compatible and, sometimes,
overlapping. For that reason, I chose to ensure the trustworthiness and goodness of the present
study following Tracy’s eight criteria through implementation of some of the specific research
actions recommended by Guest and colleagues. The remainder of this section elaborates on this
approach.
Worthy Topic
This criterion refers to the relevance of the topic and its timely exploration. Chapter 1 of
this dissertation discusses the relevance of this study in terms of both the broad context of higher
education in Colombia and my personal experience. These ideas, along with the background
presented in the first part of Chapter 2, aim at making a case for the potential of the topic of this
dissertation to spark positive academic reform in Colombia.
Rich Rigor
Many of the strategies suggested by Guest and colleagues (2011) fall into this criterion.
Richness of rigor is achieved through proper design, execution, and analysis. Regarding the design,
this study pulls from multiple scholarly works directly related to the topic under exploration and
uses a methodological approach that is sound considering both the previous work and the tenets of
qualitative research under a constructivist paradigm (see section 3.2). Multiple pilot studies and
the help of a committee member experienced in qualitative research, allowed the design of
appropriate and effective data collection instruments. Regarding the execution, memo-taking and
member-checking helped monitor the data as it was produced. During the analysis, quality was
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ensured by multiple readings of the transcripts, the use of a codebook informed by a conceptual
framework, and the revision and negotiation of the coding process with two fellow researchers
who are familiar with the Colombian context and native speakers of Spanish.
Sincerity
Sincerity deals with the researcher’s self-reflexivity and transparency. I discuss my
personal interest and experience with the topic in Chapter 1 and disclose my research stance and
positionality earlier in this chapter. Through these measures, I make the readers and myself aware
of potential researcher bias, which in turn allows me to reflect on actions as I analyze and interpret
the data.
Credibility
This criterion encompasses another substantial set of the strategies suggested by Guest and
colleagues (2011). Credibility can be ensured through thick description, explicit analysis, member
involvement, and multivocality. In this study, multiple excerpts from participants’ interview
transcripts support the thematic analysis. These excerpts are not presented in the vacuum, but
preceded by relevant contextual and demographic information, which is revisited along the
analysis when appropriate. I kept a tally of the number of excerpts selected from each participant
so that their voices would be equally represented throughout the process. As mentioned before, the
narratives I created for the narrative analysis part of the study were member-checked.
Resonance
Replication and generalization of results, defined in a positivist sense, are not among the
aims of qualitative research. However, the results of qualitative research should be able to
influence or move a varied audience. The review of literature conducted suggests that the study of
conceptions of teaching among faculty is of interest across various countries and academic
settings. I believe that the thorough description of the background and methodological approaches
that inform this study allows external assessment, and even comparison and adaptation to different
contexts.
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Significant Contribution
I believe the contribution of this study to be two-fold: first, from a practical perspective,
the findings of the study can inform faculty development initiatives that are more effective in
challenging and transforming specific conceptions of teaching. In the long term, scholarly notions
of teaching can help reshape the broad conversation about the nexus between faculty teaching and
research duties in Colombian higher education. Secondly, from a methodological perspective, the
conceptual framework used to guide the thematic analysis can be used or adapted for further
exploration of conceptions of teaching in relation with different dimensions or topics of interest.
Ethical
Ethical measures deal with the protection of human subjects, the cultural and contextual
appropriateness of the study, and the potential benefits to the participants. As mentioned in the
data collection section, the workshops, the pilot instruments, and the final instrument were
reviewed and granted exemption by Purdue’s Institutional Review Board. All researchers with
direct access to participants and data in this study, including workshop facilitators and researchers,
are included in the IRB approved protocols. Moreover, The PI and the facilitators (including
myself) are native Spanish speakers and familiar with the context of Latin-American academia.
Many workshops attendees shared positive comments about their experience in the assessment
surveys. Similarly, many interview participants expressed their gratefulness for having the chance
to have a conversation that prompted them to reflect on their teaching practice and their role as
teachers.
Meaningful Coherence
The eighth and final criterion suggested by Tracy (2010) deals with the coherence between
purpose, methods, and results of the study. Throughout my Ph.D. experience, I had plenty of time
to refine and narrow down my research interest concerning this dissertation. Such a scoping
process is observable, for instance, comparing the dissertation proposal with the current document.
I believe that I have made every effort to scope the study down to a manageable topic, selected
appropriate theoretical, conceptual, and methodological frameworks to guide it, and ensured
consistency throughout the process so that the outcomes were aligned with the purported goals.
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CHAPTER 4. THEMATIC ANALYSIS OF CoT

This chapter presents in detail the thematic analysis approach that served to answer the
research question: What are distinctive elements of faculty’s conceptions of teaching as observed
across different dimensions of their teaching practice? To that aim, in this chapter I first revisit
briefly some information about participants and data collection procedures. Then, I elaborate on
the application of the thematic analysis methodology, present the findings along with their
preliminary interpretation, and finally advance a general discussion of these findings.

4.1. Methods
4.1.1. Participants and Data Collection
Participants in this study were 20 engineering faculty members who voluntarily attended a
20-hour faculty development workshop offered at three Colombian universities. While not all the
participants were engineering majors, they all held STEM degrees and taught undergraduate
engineering courses at the time of the interviews. Three participants attended normal high schools
and received training on elementary education. All participants earned graduate degrees and eleven
of them held Ph.D. degrees. Almost half of the participants had graduate degrees related to
education at either the master’s (seven) or doctoral level (two). Twelve participants had ongoing
disciplinary research at the time of the interviews and six of them were active in educational
research at different levels—from classroom research to discipline-based educational research.
Around a third of the participants also reported having industry experience or other types of nonacademic practice (e.g., entrepreneurship, consultancy, etc.). It is worth reiterating that, despite
their varied backgrounds, these faculty members shared an interest in improving their teaching
practice, which was inferred from their voluntary participation in the workshops and the study and
confirmed during the interviews. I conducted the interviews face-to-face at participants home
institutions following a semi-structured protocol (Appendix C). I audio recorded the interviews
and took written memos during the conversations. The recordings were transcribed cleanly and
these 20 transcripts constitute the major data set of this study. In addition, workshop assessment
surveys served to collect demographic information relevant to the study before the interviews.
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4.1.2. Application of the Methodology
The data collected in the form of interview transcripts were analyzed through thematic
analysis. I conducted a deductive thematic analysis (Braun & Clarke, 2012) of all the 20 transcripts
using the software for qualitative analysis Nvivo®. The process was mainly deductive for both the
coding and the analysis stages were informed by the conceptual framework comprising six
dimensions of conceptions of teaching advanced in section 2.2.2. The coding process followed the
six steps for consistent thematic analysis advanced by Braun and Clark (2012):

1. Get familiar with the data
2. Generate initial codes
3. Search for potential themes
4. Review the themes
5. Define themes and name them
6. Write the report

In this study, the first step took place as I transcribed twelve of the interviews and listened
to and corrected the remaining eight transcripts—which were sent to a transcription service—for
mistakes and missing information (e.g., passages that the transcriber qualified as inaudible). In
addition, to get a holistic sense of each participant’s views, I read the memos written during every
interview before starting to code the respective transcript.

Step two occurred in two moments: First, while transcribing, I highlighted texts and
inserted comments on the transcripts whenever I identified passages relevant to the six dimensions
of CoT. This process allowed me to foreshadow the potential codes that would populate the
structure provided by the CoT framework. Once I had all the transcripts, I uploaded them to Nvivo®
and created a coding structure using the dimensions of CoT as the parent nodes or categories to
be populated. Finally, I started to code passages of text focusing on two aspects: 1) demographic
information, and 2) dimensions of conceptions of teaching (Figure 6). The demographic
information included relevant background characteristics such as participants’ years of teaching
experience, resources they used to inform their initial teaching practice, and their continued
learning about teaching.
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Rather than deductive codes, the demographic codes are labels assigned to participants’
answers to specific questions regarding the said characteristics. On the other hand, the dimensions
of conceptions of teaching (CoT) were coded deductively drawing from the framework described
in section 2.2.2. Specifically, the coding scheme aimed at exploring participants’ views about six
dimensions: the role of the teacher, the role of the student, the nature of knowledge, the purpose
of assessment, the expected outcome of teaching and learning, and the teaching–research nexus.
While the transcripts remained in the original Spanish language, I coded directly in English.

Figure 6: Coding scheme for the thematic analysis
In step three, the six dimensions of CoT became the main categories—or parent nodes—
that served as the general frame for the coding scheme. While I coded for the dimensions of CoT
deductively, in the sense that the main structure was built drawing from theory, I approached
inductively the identification of salient aspects within each category (Saldaña, 2016). I read and
re-read every transcript to find passages that fit inside the main categories and created nodes with
meaningful names in English language (i.e., codes) to store them. To be sure, nodes are storage
bins and codes are the names assigned to those bins. When appropriate, rich passages were
assigned to multiple nodes. After this process was repeated on eleven or twelve transcripts,
saturation was reached, and few new nodes were created. In other words, almost all the relevant
passages in the remaining transcripts fit into the nodes already created at that point.
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Step four started after coding all the transcripts. In this step, I went through the resulting
coding scheme for conceptions of teaching—the CoT codebook—and refined it by following three
simple directives (Braun & Clarke, 2006):


Split nodes with too many references (usually more than 25) whenever the new nodes
or sub-nodes make sense and add a relevant nuance



Merge nodes with few references (between one and five) into larger codes whenever it
makes sense without compromising important distinctions



Remove nodes with too few references (usually two or one) unless they provide
insightful information

Step five proceeded as I refined the coding scheme following the previous directives in the
presented order within each parent node. As the refinement proceeded, I modified the name of the
nodes (i.e., the codes) to reflect the inclusions or dissections being made. The child nodes thus
obtained constituted the actual codes that populated the CoT final codebook (Appendix D). Two
independent researchers, fluent in Spanish, were given respective halves of the CoT codebook
along with two randomly selected transcripts. These researches independently coded their assigned
transcripts and then met with me to contrast results and negotiate differences. Based on these
discussions, I went through the coded passages one more time and reclassified them when
appropriate. This process resulted in the reclassification of less than one-tenth of the coded
passages and the addition of no more than 20 new passages altogether.

The following section, which constitutes step 6, presents the results of the coding process.
Whereas most demographic information is presented descriptively, the resources used to inform
the initial and continued teaching practice have been coded inductively. The dimensions of CoT,
as mentioned before, are illustrated and analyzed through deductive coding and thematic analysis.

4.2. Findings
This section provides an overview of the most relevant codes and themes identified across
both the demographic information and the dimensions of CoT. Each code is presented along with
supporting quotes—or excerpts—from the transcripts and my comments and interpretation. The
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excerpts, originally in Spanish, have been cleaned to remove distracting comments and garbled
language. Square brackets indicate additions made for the sake of clarity, and ellipsis between
brackets indicate chunks of irrelevant text removed. Square brackets sometimes also indicate
identifiable content replaced to protect anonymity. In front of each quote I have included a free
translation into English that preserves the meaning and sense of the quote.

4.2.1. Demographic Information
The present section draws from the three demographic elements illustrated on Figure 6
(namely, teaching experience, initial training, and resources used to inform current teaching) and
from directory information and the survey broadly described in section 4.1.1. The aim of this
section is twofold: 1) to help the reader familiarize with the individual backgrounds of the
participants, and 2) to explore potential explanations behind similarities and differences between
participants’ CoT further in the analysis.

Experience and Other Background Information
Table 4 summarizes participants’ background information I considered potentially relevant
for subsequent analysis and interpretation. This table presents the participants ordered
alphabetically based on the pseudonyms I randomly assigned to them. As listed on the Table 4,
participants’ undergraduate teaching experience ranged from 5 to 36 years, with half of them
having between 13 and 23 years of experience. These numbers have been estimated from the
moment each participant started to teach at college level either full- or part-time. While some
participants had interruptions in their teaching career, these interruptions were all related to the
time invested on subsequent graduate studies. Because of their academic nature, these intervals
have not been subtracted from the years of experience. In addition, during these interruptions the
participants reported serving as teaching assistants (TAs), or co-instructors, or being reflective
students who critically observed their professors’ teaching practice.
While I wanted to provide relevant aspects of the participants’ backgrounds, I decided to
keep the demographic information presented at a rather general level to avoid compromising their
anonymity. For this reason, specific Ph.D. areas are not listed on the table. Education degrees
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comprise both master’s (M.Ed.) and Ph.D. (Ph.D. Ed.) degrees in fields including disciplinedbased educational research, specific pedagogical strategies, and higher education administration.
Certificate programs with a duration of three semesters and a monograph—called specialization
programs in Colombia—have been regarded as master’s degrees in this study.
Table 4. Participants’ relevant background information
Years of
Has
undergrad
Highest
Degree in
Participant
ongoing
Institution degree
teaching
education
research?
experience
Adriana
15
Uni-C
Ph.D.
Yes
Ana
26
Uni-A
Ph.D.
M.Ed.
Yes
Antonio
20
Uni-C
M.Sc.
Yes
Camilo
9
Uni-C
Ph.D.
Yes
Cristina
5
Uni-C
Ph.D.
Ph.D. Ed.
Yes
Daniel
15
Uni-C
Ph.D.
Yes
Diana
6
Uni-A
Ph.D.
M.Ed.
Yes
Diego
17
Uni-A
Ph.D.
Yes
Enrique
13
Uni-A
M.Ed.
M.Ed
Eva
27
Uni-A
M.Sc.
Felipe
36
Uni-B
M.Ed.
M.Ed.
Gabriel
23
Uni-C
M.Sc.
Yes
Gloria
27
Uni-B
M.Ed.
M.Ed.
Isabel
14
Uni-C
Ph.D.
Yes
Jorge
11
Uni-A
Ph.D.
Juliana
20
Uni-A
Ph.D.
Yes
Lucas
24
Uni-B
Ph.D.
Ph.D. Ed.
Yes
Mario
23
Uni-B
M.Ed.
M.Ed.
Miguel
17
Uni-B
M.Ed.
M.Ed.
Roberto
21
Uni-A
Ph.D.
M.Ed.
Resources Participants Used to Inform their Initial Teaching Practice
This category comprises all the experiences, resources, and beliefs that helped participants
undertake their teaching appointment for the first time. Some engineering education scholars in
the US and Latin America during the 90s and the early 2000s insisted that being a faculty member
is the only job for which people have no formal training beforehand, particularly when it comes to
teaching (Felder, 1994; Rugarcia, 1991b). While this situation is changing thanks to the emergence
of on-campus centers to train prospective and junior faculty, these Colombian faculty members
are no exception to the lack of formal training. As seen in Table 5, only four out of the 20
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participants reported any form of formal training prior to their university teaching appointment.
Specifically, three participants attended normal high schools and the fourth one earned a Ph.D. in
education with a moderate teaching component.
Table 5. Participants’ resources to inform initial teaching practice
Code (node)
Participants References
Resources used to inform initial teaching practice
20
58
I just jumped in the water
9
12
Own teachers as models—good and bad
9
12
Influence from colleagues, advisors, and mentors
9
12
Followed textbook and class materials
5
6
Good helping peers as a student
5
5
Formal training prior to teaching
4
4
Teaching at primary and special schools
2
4
Delivered talks and lectures
2
3
Summary tables like the previous one (Table 5) are used to summarize quantitatively the
coding results at the beginning of each category being discussed. The column “Participants”
indicates the number of unique participants whose transcripts contained at least one passage coded
under a particular node, and the column “References” provides the number of times a particular
code was assigned to a passage in any transcript. The remainder of this section elaborates only on
the first three codes presented on Table 5 given the number of participants who referred to them
and the self-evident meaning of the remaining five codes.
I just jumped in the water
Almost half of the participants compared their initial teaching experience as throwing
themselves into unknown territory and simply starting to teach without being sure if they were
prepared to do it. For instance, when asked about her training to become a teacher, Isabel
responded:

No, ahí fue como echarse uno al agua.

No, it was like throwing myself into the water.
Isabel

Camilo shared a similar feeling of “just starting”:
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No, eso [a ser docente] no aprendí. Pues, la
primera experiencia digamos con estudiantes
fue en [mi doctorado] pero no fue… o sea, yo
con el profesor que tenía, me dijo ‘ven, tú vas
a dar ese tema’ […] Y no, pues arranqué.

No, I did not learn to be a teacher. I mean, my
first experience with students was during my
Ph.D. but it was not… I mean, my advisor told
me ‘hey, you will teach this course’ and I just
started.
Camilo

Like Camilo, other participants explicitly discussed how they were not formally trained to
become teachers and lacked the pedagogical foundations to accomplish the job effectively:

En el caso mío [aprendí] fue haciendo—yo no
tuve ningún curso previo de nada que tuviera
que tener algo [que ver] con pedagogía. Yo
simplemente de la ingeniería pasé a enseñar.

In my case I learned by doing—I did not have
any previous course that had anything to do
with pedagogy. I just went from engineering to
teaching.
Mario

No hermano, [aprendí a enseñar] ¡a las
patadas! Eso no es… eso uno no lo aprende
porque finalmente no fui formado, digamos,
como en esa visión de enseñanza. […] Y pues
al inicio fue una cuestión como muy...
complicada, porque pues uno no tiene como
las bases, los principios para ser uno
profesor, bueno. Pero arrancamos y yo creo
que fuimos puliendo las cosas.

No brother, I learned to teach the hard way!
This is not something one learns because I was
not really trained, let us say, in that sort of
educational perspective. And at the beginning
it was a very complicated situation because
one does not have like the foundations, the
principles to be a teacher, okay. But we started
and I think we were polishing the edges along
the way.
Antonio

No, la experiencia será; nada, nada. Aquí
pues, al principio, no dictaban como cursos
de pedagogía ni nada, entonces a uno le
tocaba humanamente ir a explicar los
conocimientos de la mejor manera que uno
creía que los podía transmitir.

No, maybe the experience; nothing, nothing.
Here, at the beginning, we did not have like
pedagogy courses or anything, so one had to
go and explain the knowledge in the best
humanly possible way one thought it could be
transmitted.
Adriana

Both Adriana and Antonio referred to the experience they could gather on the fly as an
important input to inform and improve their initial teaching practice. Adriana provided an
additional layer of nuance when she mentioned that she had to “go and explain the knowledge in
the best possible way one thought it could be transmitted.” From this quote, it seems likely that
Adriana conceived of her teaching role primarily as a transmitter of knowledge. On the other hand,
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one could also infer from this passage that Adriana’s interpretation of “transmitting information”
is more complex and nuanced than it seems at face value, for she considers formal pedagogical
training to be necessary to accomplish this job. In contrast, Diana reported drawing from prior
experience to inform her initial teaching practice. In lack of a formal training, she resorted to her
experience as a researcher to start gathering relevant information:

Yo no tuve un curso específico para aprender
a enseñar, si no que yo trabajé mucho tiempo
en investigación, alrededor de nueve o diez
años, y pues como en la investigación uno
tiene que investigar, pensar… entonces pues
esa fue como una forma—un puente que yo
tuve para cuando llegué aquí, a la
universidad, pues, empezar a enseñar.

I did not have a specific course to learn how
to teach, but I worked for a long time in
research, roughly nine or ten years, and
because in research one has to search, think…
so that was like the way—a bridge that I had
when I came here, to the university, to start
teaching.
Diana

The previous excerpt from Diana’s transcript draws attention to the fact that, in the absence
of formal training, participants had to draw from their varied backgrounds and experiences to
inform their initial teaching, including research experience. Moving on, the following two codes
explore experiences that were common across multiple participants.
Own teachers as models—good and bad
This code encompasses passages where participants described influences on their teaching
practice from their experience as students—both undergraduate and graduate. Specifically, many
participants referred to their trying deliberately to reproduce what they considered good teaching
practices of their professors and avoid replicating what they considered bad.

El primer modelo que yo tuve siempre fueron
mis mejores profesores en la universidad. Es
más, esos para mí como profesores fueron
claves también en mi desarrollo profesional.

The first role models that I had were my best
teachers in the university. Moreover, those
teachers were also key in my continued
professional development.
Enrique

Porque yo todas las veces que había sido
estudiante, porque no he dejado de ser
estudiante, todas las veces tenía profesores
que seguían haciendo lo que no me gustaba
que hicieran.

Because every time I have been a student,
because I am still a student, every time I had
teachers who kept on doing the things that I
did not like them to do.
Eva
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Enrique and Eva referred respectively to the opposite sides of a coin: while Enrique
emphasized the positive impact that good teachers had on his initial teaching and continued
practice, Eva focused on not replicating the things that she disliked as a student. Other participants
looked at this same coin from both perspectives simultaneously:
Yo creo que [aprendí la docencia]… como
casi todo lo que aprende uno, ¿no? A través
del ejemplo de otros docentes. Yo hasta ese
momento no había tenido formación alguna
como docente. Sin embargo, si pues tuve la
oportunidad de asistir a clases muy buenas;
otras no muy buenas.

I think that I learned to teach like almost
everything else that one learns, no? Through
the example of other teachers. Up to that
point, I had not had formal training as a
teacher. However, I did have the chance to
attend very good classes; other were not so
good.
Diego

Ya con el tema del quehacer [docente], es
más que todo con los profesores que uno
tuvo; o sea, uno también es como [que] mira
las experiencias, y uno dice: ‘esto me gustó y
esto no me gustó’. Pues, en el sentido de que
esto me ayudó al aprendizaje o esto no me
ayudó al aprendizaje. Y esto me parecieron
buenas técnicas de enseñanza y no me
parecieron buenas técnicas de enseñanza.

Now, when it comes to the teaching duty, it is
mostly related to the teachers one had; I mean,
one also kind of observes one’s experiences
and says: ‘I liked this, and I did not like this’.
I mean, in the sense that this helped my
learning, or this did not help my learning. And
these seemed to me like good teaching
techniques and these did not seem like good
teaching techniques.
Camilo

Contrasting with Camilo’s idea of reflecting on what teaching strategies were—or were
not—conducive to learning, Roberto provided a different nuance to this code: when starting his
teaching career, he did not pull from his experience as a student to define how to teach, but instead
what to teach:

[Aprendí enseñar] De los aciertos y errores
de mis docentes […] Pero al principio [lo que
aprendí] era más de contenido que incluso de
la misma forma de enseñar. Era como, por
ejemplo, qué fue lo que le faltó a la asignatura
que me hubiera gustado a mí aprender y que
no pude aprender.

I learned how to teach from my teachers’
successes and mistakes. But at the beginning,
what I learned was more about the content
than the actual way to teach it. It was things
like, for example, what was lacking in this
course that I would have liked to learn and
could not learn.
Roberto
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On the surface, the previous excerpt just describes what Roberto found worth replicating
from his teachers; from an interpretive standpoint, it also speaks to the importance of the content
in Roberto’s teaching practice, a belief that might have impacted his teaching practice to this day.
On a similar vein, Isabel related how her experience as a student impacted not only the beginning
of her teaching career but also her ability to consider and adopt innovative practices today:

Entonces usted tuvo profesores como
referentes, que le gustaba la clase [de ellos],
y de pronto uno es como muy conservador
también en eso, como cambiar el chip para
otras metodologías.

So, you had teachers who became role models,
whose classes you liked, and perhaps one is
too conservative to try and change the mindset
to consider other methodologies.
Isabel

So far, Isabel and the other participants have explicitly mentioned the influence of their
teachers as role models. In addition to this, the current node also aggregates participants’ references
to other general experiences they had as students. In such cases, participants discussed insights of
their life as students without addressing their teachers specifically. Along these lines, Diego
offered a unique and interesting perspective:

Creo que [también aprendí a enseñar de]
toda la actividad de aprendizaje que tuve que
hacer durante la carrera, durante el colegio
y demás. Hubo temas que se me hicieron
difíciles, como a todos; o sea, no todo se me
hizo fácil. Creo que en el fondo aprender a
enseñarse uno mismo como que es el primer
paso para poder venir a enseñarle a los
demás.

I believe that I also learned to teach from all
the learning I had to do in my undergraduate,
during school and such. There were topics that
I found difficult, like everyone else; in other
words, not everything came easy to me. I
believe that, deep down, learning to teach
oneself is like the first step to then be able to
come and teach someone else.
Diego

Once again, beyond the surface, the subtext of this excerpt hints to an underlying belief
that guides Diego’s teaching practice: learning sits at the core. Such underlying beliefs are
observable, I contend, because of the directionality of the code being discussed; to put it more
precise, this code encompasses instances where participants actively gathered from the context
what they deemed beneficial, while their teachers were not deliberately trying to influence
participants’ views about teaching. In contrast, the next code comprises passages where
participants received deliberate input from others on their teaching practice.
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Influence from colleagues, advisors, and mentors
To inform their initial teaching practice, several participants actively sought for or received
deliberate input from others, be them students, peers, or more experienced colleagues—including
mentors and parents. In fact, three participants reported both their parents were teachers, either at
the school or college level. For instance, Eva discussed the influence her parents had on her
choosing a teaching career, an influence that she initially did not notice:

Haciendo como un resumen de cómo fue que
llegué y a lo que he llegado como docente,
tiene que ver desde mi familia; mis padres, los
dos, eran docentes—ya están pensionados—
cada uno en ambientes diferentes. Y de
alguna manera eso permeó, aunque yo nunca
identifiqué que quería ser docente.

Summarizing how I arrived to be and what I
have achieved as a teacher, it has to do with
my family; both my parents were teachers—
they are already retired—each one of them in
a different environment. And somehow that
permeated me, although I never realized that I
wanted to be become a teacher.
Eva

Contrasting with Eva’s unawareness, Diana was more explicit regarding the input she
received from her father:

Y lo otro es que mis papás son profesores
universitarios, entonces tuve ahí como un…
sí, como una puertica para [entrar en la
docencia]. Y los consejos al principio siempre
me los daba mi papá.

And the other thing is that my parents are
college teachers, so there I had like a… yes,
like a small door to enter teaching. And, at the
beginning, my dad always gave me advice.
Diana

Resources that informed participants’ initial teaching sometimes took the form of academic
mentoring. Some participants shared mentoring experiences that often happened throughout the
course of graduate studies, when participants had the opportunity to be TAs or teach in any
capacity. Cristina and Antonio had that chance during their Ph.D. and master’s respectively:

Si bien que yo era la persona que preparaba
las clases, hacía las evaluaciones, siempre
estaba pues bajo la supervisión de él [mi
asesor], tenía que asistir a los cursos de él,
entonces fue mucho como de ver cómo el
dictaba [y] preparaba sus cursos y también
pues como él pues me retroalimentaba en los
cursos en los cuales yo estaba [a cargo].

While I was the person who prepared classes
and evaluated the students, I was always
under my advisor’s supervision, I had to
attend his classes, so it was much like seeing
how he offered and prepared his courses and
he also gave me feedback on the courses I was
in charge.
Cristina
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Yo con él [mi asesor] aprendía como cositas
[…]. Él es muy—o era muy buen docente allá
en la [institución] y él me enseñaba muchas
cosas; mucho relacionado con lo que tenía
que ver con… con la parte académica. Yo
creo que es como mi mentor en esta parte,
digámoslo así.

With my advisor, I learned like little things. He
is a very—or was a very good instructor at the
institution, and he taught me many things; a
lot related to… to the academic role. I think he
is like my mentor in that aspect, to put it that
way.
Antonio

While the preceding two passages could be identified with the previous code as well (i.e.,
own professors as role models), they additionally portray an active role of the mentor. Therefore,
the mentor’s views influenced those of the participants’ through a deliberate action, as opposed to
the spontaneous and random nature portrayed by the previous code. Sometimes, however, less
deliberate actions also became the input participants used to inform their teaching. For instance,
Ana tried different pedagogical strategies in her classroom that occurred to her by talking to
students and peers:

Antes, las ideas [para ensayar en el aula]
eran, o de parte de los estudiantes o ideas
propias, o de parte de otros profesores, o
experiencias que uno escucha a oídas. O,
últimamente, pues, están los cursos estos de
formación docente.

Before, the ideas to try in the classroom came
either from the students, or from myself, or
from other colleagues, or experiences that one
overhears. Or, more recently, we have the
faculty development courses.
Ana

Ana’s excerpt depicts a middle ground where the influence and input from others is present,
but the participant was more deliberate in gathering such input. She also talked about faculty
development opportunities as a more recent input, which provides a segue for the next section.
Moving forward in time, the following category explores the various means participants used—
and still use—to maintain and improve their teaching practice.

Continued Learning about Teaching
This category describes the resources and strategies participants have found more useful to
keep and improve their teaching practice to a level that they find satisfactory. Some of these
resources, namely teaching workshops and courses, were facilitated by the institutions where
participants work. Attendance to these professional development opportunities has been usually
voluntary. In addition, this category includes other resources, most of them non-formal and openly
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accessible, that participants have pursued of their own volition to keep both their content and
pedagogical knowledge up-to-date (Shulman, 1986). These informal resources included printed
and digital materials, as well as conversations with colleagues and personal reflections on the
results of one’s teaching practice. Table 6 summarizes the codes created within this category.
Table 6. Participants’ resources to inform their continued teaching practice
Code (node)
Participants References
Continued learning about teaching
20
104
Short courses and certificates
17
32
Find and seize opportunities from multiple sources
14
28
Formal programs
10
13
Informal discussion with colleagues
8
11
Reflect on self-practice
6
10
Teaching courses need to be more practical
5
10
As shown in Table 6, all 20 participants referred to resources they have used to keep their
teaching practice current, and most of them (17) have attended courses related to education. Ten
participants—the same ten listed in Table 4—referred to their formal training in education, which
was already summarized beginning section 4.2.1. Therefore, this node is not further discussed here.
The remainder of this section looks at the remaining five nodes encompassed by this category.
Short courses and certificates
Most participants recounted attending faculty development courses, often offered at their
home institutions, to improve their pedagogical knowledge. For instance, Juliana complemented
her training as an elementary school teacher by attending faculty development workshops:

Pues, tuve la formación de normalista.
Después entonces cuando llegué [a enseñar
en la universidad] y me di cuenta que las
cosas eran un poco diferentes, pues, que yo
tenía una ventaja porque venía con cierto
perfil de docencia, pero que a veces
necesitaba [otras herramientas] por el hecho
de estar acostumbrada a trabajar con otra
población, empecé a ver—a estar en
diferentes cursos. Y pues, más o menos, una
vez al año trato de estar en un curso diferente.

So, I went to a normal school. Then, when I
came to teach in the university and realized
that things were a little different, I mean, that
I had an advantage because I came with a
certain
educational
background
but
sometimes I needed other tools because I was
used to work with a different population, I
started to see—to attend different courses.
And approximately once a year, I try to attend
a different course.
Juliana
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Reflecting on her practice and previous training, Juliana became aware of a gap in her
pedagogical practice and actively sought to close it by attending educational courses. In contrast,
other participants identified improvement opportunities as a result of attending teaching courses
and workshops facilitated by their institutions. Mario spoke about this idea in a very clear manner:

Hay muchas actualizaciones que uno va
mirando, leyendo—por ejemplo, lo que
hicimos con ustedes en el pasado seminario,
que es una visión muy interesante; a mí me
impactó mucho eso de la clase invertida, me
pareció un tema bastante interesante, yo no
lo conocía—y yo he ido es mirando poco a
poco todo lo que salga referente a esos temas,
lo que nos brinda la universidad; yo trato de
ponerme al día con esos temas.

There are many updates that one can look at,
read—for instance, what we did with you
during the past workshop, which showed a
very interesting perspective; I was struck by
the notion of the flipped classroom, it was very
interesting to me, I did not know about it—so
I have been slowly looking into everything that
comes out related to these topics, what the
university provides us; I try to stay abreast of
those topics.
Mario

In this excerpt, Mario also hinted to the spontaneous review of publicly available resources
as a means to inform and update his teaching practice. While this idea is expanded in the following
node, Miguel provided an example relevant also to both nodes for he has enrolled in online,
structured educational courses:

Ya que nosotros no somos pedagogos, ni
tenemos esa preparación de licenciado,
[busco] hacer pequeñas capacitaciones. […]
Últimamente lo que también he podido hacer
es a través de MOOC. Yo visito páginas de
MOOC y hago cursitos de 20 horas, 30 horas
en temas puntualitos por ahí.

Since we are not pedagogues, and have no
proper training as teachers, I try to attend
short training programs. More recently, what
I have been able to do has been through
MOOC. I visit MOOC sites and enroll in short
courses of 20 or 30 hours, on specific topics.
Miguel

Besides virtual courses, some participants related experiences where they got to learn about
teaching at other off-campus venues formally structured and programs. Some of these venues
included courses and workshops abroad:
Yo he participado en unas… en unos talleres
y unas cosas que hacen por allá en los
Estados Unidos para lo que tenga que ver con
la enseñanza en términos de [mi disciplina].

I have participated in workshops and similar
things held in the US related to teaching my
discipline.
Antonio
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Y [he tenido] formaciones en cursos,
seminarios, talleres; me enviaba la
universidad a muchas partes del país, hasta
en el exterior; en Venezuela estuve varias
veces [asistiendo a] cursos de capacitación
sobre pedagogía. Hice también un diplomado
en pedagogía.

I have had training in many courses, seminars,
and workshops; the university sent me to many
parts of the country, even abroad; I was
multiple times in Venezuela attending courses
about pedagogy. I also earned a certificate in
pedagogy.
Felipe

The previous excerpts, particularly Antonio’s, introduced another element worth
considering: workshops facilitated participants learning about teaching not only from education
experts but also from colleagues and peers. Daniel elaborated on this idea more explicitly:

Ahora con las nuevas rutas que tomó [una
iniciativa de desarrollo docente institucional]
incluso con el cambio de nombre, [el hecho
de] que nos están capacitando, de que hay
clases, de que los profesores van y comparten
lo que hacen y demás, creo que es una ruta
mucho más conveniente, de hecho. Y trato de
apuntarme a todo lo que se hace allá.

Now with the new direction that took an
institutional faculty development initiative,
even changing the name, the fact that they are
training us, that there are classes, that
colleagues go and share what they do, and so
on, I think it is a more convenient direction.
And I try to enroll in everything they do there.
Daniel

In general, participants recognized the effort of their institutions in facilitating faculty
development opportunities that help them improve their teaching. However, Daniel highlighted
the importance of having within these opportunities a deliberate space to talk to colleagues, learn
what they do, and share experiences. Engineering education scholars have pointed out to these
elements as a part of the requirements for educational communities to emerge, consolidate, and
foster change (Palmer, 1992; Pitterson et al., 2018). Moving on to the next node, Jorge elaborated
on an interesting point: for the most part, he believes, intrinsic interest is what motivates faculty
to attend voluntary teaching courses:

Aquí [en la institución] hacen seminarios de
formación docente y yo he participado en los
que me han llamado la atención, ahí debo ser
sincero. Cuando veo que el tema me parece…
[aburrido] ‘no, este semestre paso’ digo.
Pero los que me han gustado, me vengo [y
asisto] y eso que yo vivo [muy] lejos.

Here at the institution they offer faculty
development workshops and I have attended
those I have found interesting, I must admit.
When I see that the topic is… dull, I say ‘no,
this semester I rather skip it.’ But when I find
the topic interesting, I come and attend even
though I live very far away.
Jorge
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Find and seize opportunities from multiple sources
Many participants talked about open resources they willingly and spontaneously
consulted—and still consult—to inform their teaching practice, namely printed and digital media.
In the same vein, they also discussed how attending development courses and workshops is
something faculty must do of their own volition. In other words, participants recognized that there
are several resources available to improve their teaching practice, either facilitated or not by their
institutions, but it is ultimately up to the faculty to take advantage of such resources. The following
excerpts illustrate the use of different type of open resources:

Busco bibliografía, busco sitios web, busco
papers, trabajos escritos, y me voy así como
metiendo más en el contexto del asunto. […]
Siempre trato como de estar… mirando qué
novedades hay en la parte de la enseñanza;
qué se puede seguir implementando en la
parte de una clase magistral, por ejemplo.
Qué metodologías nuevas se pueden usar.

I search literature, I search websites, I search
papers, manuscripts, and that is how I get
deeper into the context of the issue. I am
always trying to be aware of novel educational
practices; for instance, what else can be
implemented to improve lectures. What new
methodologies can be used.
Gabriel

Yo siempre me estoy buscando la forma de
autocapacitarme, buscando en las redes, en
internet, sobre todo, ¿no?, yo me busco
muchas cosas que me permitan a mí…
[mejorar] Ahorita estoy interesado […] sobre
algo que va a hacer la universidad: las
rúbricas.

I am always searching for resources to
educate myself, searching in social media,
especially internet, no? and I search for things
that would allow me to improve. Now I am
interested precisely in something that the
university wants to implement: rubrics.
Felipe

As mentioned before, several participants insisted on how each faculty member is
ultimately responsible to seek for and benefit from the development opportunities put forth by their
institutions:

En realidad, yo pienso que en la universidad
hay mucho apoyo; es decir, todas estas
estrategias de aprendizaje y todo eso… en
realidad he visto [que] la universidad sí hace
cursos de formación docente, a uno lo apoyan
bastante—lo que pasa es que muchas veces
no lo sabemos o no le dedicamos el tiempo.

Honestly, I think that the university provides
good support; I mean, all these learning
strategies and such… honestly, I have seen
that the university does offer development
workshops, one receives ample support—what
happens is that many times we do not know
about it, or do not allocate the time.
Ana
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Y entonces ahí, lo que va apareciendo [cursos
docentes], pues y si uno tiene la oportunidad
[de asistir], pues todo eso es para crecer uno,
que es lo más importante.

And then all the faculty development courses
that are being offered, provided one has the
chance to attend, because that is all for one’s
growth, which is the most important thing.
Gloria

De parte de la universidad hemos contado
con un apoyo, por lo menos en esos espacios
de formación. Se sabe que [dichos espacios se
orientan] bajo una racionalidad técnica
aproximada a la reflexiva, pero uno es el que
la intenta hacer crítica.

We have received some support from the
university, at least in the form of development
courses. It is known that these courses are
oriented by a technical rationale, approaching
reflexivity, but it is oneself who tries to make
it critical.
Lucas

In this excerpt, Lucas touched upon a very relevant idea: faculty development programs
usually focus on the technical side; that is, the diffusion of innovative practices. Faculty members,
Lucas believes, should reflect on the technical content and look at it critically to really embrace it.
These ideas are consistent with the tenets of transformative learning (Mezirow, 2006) and have
been identified as necessary steps to foster significant change in engineering education (OrtegaAlvarez et al., 2018; Siddiqui & Adams, 2013). Another important step in bringing about
educational change is finding support in like-minded people (Palmer, 1992). The next node sheds
some light on participants’ experiences in this regard.
Informal discussion with colleagues
Almost half of the participants reported finding advice in their colleagues to sort out issues
and try innovative ideas in the classroom. This collaboration usually emerged organically, at
informal spaces like coffee and lunch breaks. Roberto and Antonio spoke amply about this:

Aunque tú no lo creas, el mayor intercambio
[con los colegas] está a la hora del almuerzo.
Es que es así. Cuando salgo a comer. Por
ejemplo, [una colega] que es buena amiga
mía, […] nosotros siempre tratamos de
almorzar dos o tres veces [a la semana con]
un grupo, que somos como cinco profesores,
y siempre vivimos… desahogándonos. Y
hablando de ‘ah, mira, no me va bien en la
evaluación docente en esto, o tengo este
problema con los estudiantes, o no he logrado

Believe it or not, the major exchange with
colleagues happens during lunch. That is how
it is. When I go to eat. For instance, with a
colleague, who is a good friend of mine, we
always try to go for lunch twice or three times
a week with a group, we are like five
professors, and we always… vent out. And talk
about things like ‘hey, look, I am not doing
good in student evaluations in this, or I have
this problem with the students, or I have not
been able to have students do this—and then
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que los estudiantes hagan [esto]’—y entonces
los otros dicen: ‘ah, mira, yo también tenía
ese problema y yo hice esto.”

the others say: ‘ah, look, I also had that
problem and this is what I did.’
Roberto

No, es una cuestión demasiado espontánea,
¿sí?, demasiado tranquila, en función de que
no es que tengamos un espacio para venir a
discutir eso. Yo creo que es durante el tiempo
que se está tomando el café, ¿sí? Ahí es donde
uno comienza a hablar de las cosas que se
hace—que ha hecho. Y digamos que uno con
relación a las vivencias de cada una de […]
las personas con las que uno va trabajando,
como que uno va mirando [y dice:] ‘venga, sí,
hagamos esto; hagamos lo otro; tratemos de
utilizar este laboratorio o este tipo de
actividad.’ Yo creo que son cosas como más
espontáneas y no, digamos, espacios que
tengamos nosotros dedicados a hacerlo.

It is an extremely spontaneous thing, okay?
Very chill, meaning that we do not have a
specific space to hold those discussions. I
believe that it is during the coffee break, okay?
That is when one starts talking about the
things one does—and has done. And let us say
that one, in relation to the experiences of the
people that one has worked with, like one
looks and says: ‘come on, yeah, let us do this;
let us do that, let us try to use this type of
laboratory or that type of activity.’ I believe
that these are like more spontaneous things
and not, say, spaces that we have allocated to
do it.
Antonio

Like Roberto and Antonio, most participants who referred to this node addressed explicitly
the informal nature of the interactions with colleagues to discuss teaching-related issues. While
these informal interactions could be conducive to the emergence of community (Pitterson et al.,
2018), there might be obstacles preventing this from happening. Lucas spoke about his view of the
difficulties to achieve effective collaboration:

Lamentablemente nuestro trabajo tiende a la
individualización. Es el individualismo lo que
criticamos, no la individualidad, ¿no? Si no
el individualismo este de encerrarnos
nosotros en nosotros mismos y por razones de
trabajo, poco a veces interactuamos con los
demás. En mi caso particular, procuro
interactuar es con dos, tres compañeros que
afortunadamente los tengo ahí al lado.
Entonces esas conversaciones coloquiales de
‘cómo te fue con ese grupo’, ‘estos temas
están siendo preocupantes para ellos’ cosas
como esas se trabajan. Pero no de forma
sistematizada, sino de manera informal.

Unfortunately, our job is prone to
individualization. Is individualism what I
criticize, not individuality, okay? But
individualism in the sense of locking ourselves
up inside our own selves and, for job reasons,
scarcely interacting with others. In my case, I
try to interact with two or three colleagues
who, fortunately, I have next door. Then we
have colloquial conversations like ‘how did it
go with that group’ or ‘these topics are
becoming worrisome’, we work on things like
these. Not in a systematic manner, but in an
informal manner.
Lucas
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Lucas laments that the job of a faculty member is inherently isolated and does not provide
either enough opportunities or enough time for collaboration. In the same vein, Adriana described
how she needs to reach out for help when she needs it, because there are no formal spaces where
faculty members can productively discuss their teaching practices:
Yo lo que hago es que obviamente… a mí me
gusta hablar con los otros profes, entonces yo
muchas veces paso donde mi vecina y le
pregunto: ‘[nombre], mira, no sé qué hacer
con esto, ¿a vos qué te parece? ¿Será que
pongo esto así? ¿Será que pongo esto acá?’
Y ella pues hay veces me dice: ‘no pues mira,
trata de hacer unas cosas así, trata de
implementar esta estrategia.’ Pero es algo
[que pasa] porque yo lo hago, pero no porque
se propicien los momentos para uno […]
compartir lo que uno está dictando y que le
digan a uno ‘ve, no, estás haciendo… pues,
¿por qué no piensas en esto? O ¿por qué no
le quitas estos temas?’ Pero eso no se da.

What I do is that, obviously, I like to talk to my
colleagues, and so many times I cross the hall
to my neighbor and ask them: ‘hey, look, I do
not know what to do with this, what do you
think? Should I put this like that?’ And they
sometimes reply: ‘well, look, try to make some
things like this, try to implement this strategy.’
But that is something that happens because I
do it, not because anyone facilitates the space
to share what one is teaching and have
colleagues tell one ‘look, you are not doing…
I mean, why do not you think about this? Or
why do not you get rid of these topics? But that
does not happen.
Adriana

Besides the workshops and courses, many faculty members depend on the interaction with
their colleagues to inform and improve teaching practice. While they find informal ways to access
this collaboration, many mentioned that there should be formal discussion spaces facilitated by the
institution for faculty to exchange teaching practices. Such formal spaces could boost the
emergence of academic communities around teaching. Shifting the focus from collaboration to
individual approaches, the next node discusses a more intimate strategy that some participants
deemed useful to keep their teaching practice satisfactory.
Reflect on self-practice
Almost a third of the participants reported reflecting on their teaching practice as a means
to identify gaps and opportunities for improvement. In all recounts, participants described a
process of reflection on action (Schön, 1995) where the results of a session or a semester served
to inform future ones. While most participants who tapped on this issue referred to similar objects
of reflection (e.g., content, assessment, and pedagogy) some particularities emerged. For instance,
Gloria pays special attention to the needs of her students:
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Pues la mantengo [actualizada mi práctica
docente] […] analizando cada vez, en un
semestre que curso y hago, qué voy a
cambiar, qué voy a innovar, de lo que hice
conociendo los chicos, sus necesidades.

So, I keep my teaching practice current by
analyzing every time, every semester that I
teach, what will I change, what will I innovate,
from what I did knowing the students and their
needs.
Gloria

Within this node, several participants referred to the reflection on action as a self-critique.
Felipe, for instance, has a very definite focus for self-critique and reflection, namely his grading:

Yo, permanentemente, yo soy un autocrítico
de lo que hago. Siempre que hago una
evaluación, siempre, me pregunto al final,
¿está bien hecho? Cuando evalúo, cuando
califico…

I am a relentless self-critic of what I do. Every
time I evaluate students, always, I ask myself
at the end: was it well done? When I evaluate,
when I assign grades.
Felipe

In the same vein, Miguel related how he always keeps a critical eye on his practice. He
touched upon the various objects of reflection mentioned above and added an interesting new idea:
the teacher’s personality:

Bueno, es una práctica que siempre la debo
estar criticando. Criticando en la medida en
que… qué noto yo que me pasa en clase y con
referente al curso en general, bien sean las
evaluaciones, bien sea la forma del
contenido, para tratar de superar muchas
instancias. Es decir, hay muchas limitantes
desde el mismo conocimiento; de la misma
infraestructura que se tenga para elaborar
ese conocimiento; de la utilización de ciertas
técnicas pedagógicas también hay muchas
limitantes; y hasta de la misma personalidad.

Okay, it is a practice that I must always
critique. Critique in the sense that… what I
notice that happens to me in class and with
respect to the course in general, may it be
assessment, or the structure of the content, to
try and overcome many hurdles. I mean, there
are many limitations stemming from the very
knowledge; from the infrastructure available
to produce that knowledge; from the use of
certain pedagogical practices, there are also
many limitations; and even from the very
personality.
Miguel

Participants’ recounts of reflection on their practice, like the excerpts about reproducing
role models and perusing open resources to improve teaching, also provide clues to their teaching
beliefs and conceptions. Specifically, these recounts point to the elements of their practice on
which participants focus. Sometimes, these recounts also tell the story of a transition to become
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reflective practitioners. For instance, Ana recalled how her formal educational training prompted
her to become a reflective practitioner:

En realidad, nosotros en la universidad
tenemos una cosa que se llama la
autoevaluación, pero hasta cuando yo la
llenaba, era como un requisito de forma en el
que no pensaba mucho en la práctica
docente. En realidad, si usted me pregunta,
uno […] no se autoevalúa docentemente.
Hasta hace muy poquito pensé en evaluarme
a mí como docente. […] Hasta hace poquito,
cuando empecé [la maestría en educación],
uno no piensa en esa parte.

Actually, at the university we have a thing
called the self-assessment, but when I used to
complete it, it was more like a paper requisite
that did not make me really consider the
teaching practice. Actually, if you would ask
me, one does not assess directly oneself as a
teacher. Only until recently I thought about
self-assessing myself as a teacher. Until
recently, when I started the master’s in
education, I did not think about that.
Ana

On a similar note, Lucas described how his training as a Ph.D. in education sparked a
similar process:

Tal vez en la misma formación que recibí en
mi doctorado me propició elementos de
reflexión de mi práctica docente. Creo que
ese ha sido uno de los grandes logros: la
transformación que uno pudo tener debido a
la reflexión de la docencia misma. […] Más
adelante, la transformación estuvo más al
entender que la formación de uno como
docente tiene que pasar de ser reflexiva a ser
crítica en el sentido estricto de cuestionarse
qué pasa a uno con la práctica docente.

Maybe the training that I received during my
Ph.D. provided me with elements for reflection
on my teaching practice. I think that has been
one of my big accomplishments: the
transformation I might have undergone due to
the reflection on my teaching practice. More
recently, this transformation was more related
to understand that one’s training as a teacher
must move from reflection to critique, in the
strict sense of questioning oneself about what
is going on with one’s teaching practice.
Lucas

From these excerpts, it seems reasonable to conclude that formal educational training
fostered a perspective transformation (Mezirow, 2006) that changed the way these faculty
conceived of teaching and of their role as teachers. In fact, short courses and workshops can also
spark such a transformation (Kitchenham, 2006; Ortega-Alvarez et al., 2018) when they leverage
the tenets of transformative learning (Kitchenham, 2008). However, many engineering faculty
development courses fall short in that respect. The next node illustrates the main caveat our
participants found in many of the courses they have attended.
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Teaching courses need to be more applicable
While most of the participants in the study referred to short courses, seminars, and
workshops as helpful venues where they find input to improve their teaching practice, a handful
of them suggested a big caveat. In these participants’ view, some courses are too theoretical and
centered around philosophical and pedagogical aspects, usually with no clear application to their
teaching practice. The following excerpts illustrate this view:

Los talleres no [me dan muchas ideas para mi
clase] porque generalmente cuando son
solamente de pedagogía, [no tienen] nada
que ver con ingeniería. De ahí que me llamó
tanto la atención el curso de ustedes.
Entonces ¿qué es lo que pasa? Que
generalmente cuando es solo pedagogía,
entregan algunas cosas, pero que
concretamente a todo este campo que implica
la ingeniería, a toda una parte de análisis de
física, de matemática, eso […], directamente
en un curso de pedagogía no es tratado
porque en el lado de la pedagogía interesan
más la psicología, las vertientes, las otras
cosas.

The workshops do not provide me with a lot of
ideas to try in the classroom because when
they are generally just about pedagogy, they
have nothing to do with engineering. That is
why your course really caught my attention.
Then, what happens? That usually when it is
only about pedagogy, they deliver some
things, but they are not specific to all these
areas that engineering entails, to the physics
and math analyses; those things are not
directly addressed in a pedagogy course,
because on the side of pedagogy what matters
is psychology, theories of learning, the other
things.
Juliana

Nunca tuve un curso especial [sobre
pedagogía] y nunca me han gustado. Siempre
los cursos de pedagogía, los mantuve siempre
[a la distancia] porque hablaban mucha
carreta. Y nos decían que la teoría de no sé
quién, que la de sí [sé cuál]… además
también tienen un mega lenguaje, un
metalenguaje bastante complejo. […]
Además que hay otra cosa en los pedagogos,
que es que la distancia entre la teoría y la
práctica para ellos es grande. O sea, una
cosa es que le digan a uno como enseñar y
otra cosa es verlos uno cómo enseñan.

I never had a specific course about pedagogy,
and I have never liked them. I have always
avoided pedagogy courses because they talk
too many unpractical things. And they told us
about what-is-their-name’s theory, and that
sort of things. Besides, they employ a very
complex mega-language, a meta-language. In
addition, there is something else about
pedagogues, which is the distance between
their theory and their practice. I mean, one
thing is that they tell one how to teach, and
another thing is to see them how they teach.
Enrique

While Enrique’s view seems harsher than Juliana’s, they both agree on the lack of
practicality and application of the pedagogy courses they have attended. The subtle difference
between the views of Juliana and Enrique does, notwithstanding, communicate something about
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how they position themselves differently on different places of the Scholarship of Teaching and
Learning (Gayle et al., 2013; Streveler, Borrego, & Smith, 2007) . To make sure, while Enrique
seems eager to find actionable tips that make him a more effective teacher, Juliana seems more
open to explore and try in her classroom innovative educational practices proven in engineering,
which brings her closer to scholarly teaching.

This section presented demographic and background information about the participants
that I considered relevant to get a sense of the context surrounding there teaching practice.
Understanding the context, as posited by the SCT, is vital to capturing the triadic interaction
between teaching conceptions, practices, and environmental factors. Moreover, several
participants explicitly addressed some of their conceptions of teaching when they discussed the
resources they used to inform their initial and continued teaching career. This was particularly
relevant for the discussion of teachers as role models and the resources used to improve teaching
practice. After this preamble, the next section dives directly into the six dimensions of CoT.

4.2.2. Dimensions of Conceptions of Teaching
This section presents the results of analyzing and coding the transcripts in search for
passages related to the six dimensions of CoT, namely: the role of the teacher, the role of the
student, the nature of knowledge, the purpose of assessment, the expected outcome of teaching
and learning, and the teaching-research nexus. While there is no intrinsic ordering to these
dimensions—or categories, they are presented in a way that makes sense thematically. Table 7
presents a summary of the coding results for conceptions of teaching.

Table 7. Summary of the CoT coding dimensions (categories)
Code (node)
Participants References
Dimensions of conceptions of teaching
20
1042
20
309
Role of the teacher
20
172
Role of the students
20
131
Nature of knowledge
20
219
Purpose of assessment
20
79
Expected outcome
20
132
Teaching-research nexus
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As listed in Table 7, in the interviews all participants referred at least once (and usually
multiple times) to every dimension being explored. Given the large number of codes identified
within each dimension, only a couple of exemplary excerpts are used to illustrate them. The role
of the teacher was, by far, the dimension where more excerpts were identified. Starting with the
role of the teacher, the following sections unpack the findings within each of the six dimensions
of CoT.

Role of the Teacher
This category was the most densely populated one, both in terms of the number of codes
identified and the total number of references to those codes. Most of these codes, detailed in Table
8, describe teaching roles that can be easily associated with traditional teacher- and contentcentered approaches (e.g., lectures; follow the logic of the content), or to more sophisticated
student- and learning-centered approaches (e.g., motivate students; address gaps in previous
knowledge).
Table 8. Coding summary of the “Role of the teacher” category
Code (node)
Participants References
Role of the teacher
20
309
Motivate and challenge students, spark their interest
16
46
Provide context for and applications of the content
16
28
Lectures, but enhanced
14
21
Use class time for active, relevant activities
14
18
Guide, consult, coach
12
21
Too much talking or lecturing
11
24
Explain the content so that students get it
10
26
Promote student collaboration
10
23
Curate content
9
22
Provide clear guidelines and rules of the game
9
17
Facilitate that students learn at their own pace
9
16
Collaborate with colleagues
7
10
Address gaps in and connect to previous knowledge
7
8
Acknowledge diversity and individuality
6
8
Follow the logic of the content
6
7
Promote learning opportunities outside the classroom
5
8
Scaffold students' academic prowess
3
5
Be a role model
1
1
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Interestingly, there is no apparent order to the frequency with which participants referred
to these approaches. In other words, most participants seemed to hold a mixture of beliefs about
their role as teachers that spanned across the hypothesized continuum from teacher- to studentcentered approaches to teaching. This section unpacks the first eight codes listed on Table 8—
which were assigned to at least a half of the participants—and elaborates on their possible position
if they were to be located on the continuum mentioned. This section also unpacks the code
“Collaborate with colleagues”, which introduces relevant ideas beyond the continuum.
Motivate and challenge students, spark their interest
Independently of their views regarding the centrality of content in their practice, most
participants mentioned that an important part of their role as teachers is to engage and motivate
students. The motivation strategies ranged from connecting with students’ interests and needs, to
discussing local issues and news, to elaborating on the importance of the course in the bigger
picture of earning an engineering degree and exercising the profession. Diana and Gabriel
eloquently spoke about the idea of connecting with students’ needs and interests:

Yo pienso que una de las claves que hay en mi
enseñanza es, de pronto, la motivación […]
No es lo mismo que si uno les dice [a los
estudiantes]: ‘saquen una hojita y escriban
qué les parece el proceso [ejemplo].’ No, eso
no les motiva. Les motiva es hacer fotos,
hacer videos, interactuar. Entonces una de
las experiencias que yo he tenido es un poco
intentar vincularme con las necesidades que
ellos requieren ahora.

I think that one of the key features of my
teaching practice is, perhaps, motivation. It is
not the same if one tells students ‘on a piece of
paper, write what you think about this
process.’ No, that does not motivate them.
Taking pictures, making videos, interacting is
what motivates them. Therefore, one of the
experiences I have had is sort of trying to
connect with the current needs of the students.
Diana

[Busco en la literatura] qué se necesita para
que ellos [los estudiantes] cojan como ese
interés por las materias, por la asignatura,
por la carrera, por la misma universidad;
[algo] que los motive a seguir estudiando.
Esas son cosas que me gusta mucho estar
aprendiendo y leyendo, porque es que eso es
lo que fortalece la parte de la enseñanza: si
tú no tienes en cuenta los factores que se
mueven alrededor del estudiante, no logras
captar la atención en ellos.

I search the literature for the key elements to
help students develop an interest in the
curriculum, in the course, in their major, in the
university itself; find something that would
motivate them to keep on studying. Those are
the things that I really like to learn and read
about, because that is what strengthens the
teaching practice; if you do not account for the
factors surrounding the students, you do not
get to capture their attention.
Gabriel
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While Gabriel described a literature-based approach to identifying students’ interests,
Diana seemed to act on a personal belief about the interest of current students based, in turn, on a
generational stereotype. These beliefs about students’ traits are discussed in the next section, “Role
of the students”. Back to the present category, Miguel and Cristina provided concise views that
illustrate the idea of engaging students at the beginning of a class by bringing up current topics not
necessarily academic:

¿Cómo comienza una clase? Generalmente,
pues trato como de hablar con ellos de cosas,
pues, como de tecnología; [digo cosas como:]
ve, ¿supieron esta noticia?

How does my class start? I usually try to talk
to the students about things like technology; I
say things like: ‘hey, did you hear this news?’
Cristina

De pronto tengo una noticia o algo motivador
en un principio; no siempre lo logro, sino que
[a veces] llego directamente [y les digo:]
‘bueno, hoy vamos a hablar de esto, esto y
esto’ ¿verdad? Pero si hay cosas de
actualidad o que de pronto yo lea en la prensa
o en algún artículo que me llame la atención,
yo enseguida trato de utilizarlo como el
motivador inicial de la clase.

Perhaps I discuss the news or something
motivating at the beginning; I do not always
succeed, sometimes I arrive and go directly to
the content saying: ‘well, today we are going
to talk about this, this, and this,’ Okay? But if
there are current topics, like something I read
in the news or in an article that caught my
attention, I immediately try to use it as a
motivational device to start the class.
Miguel

Finally, Gloria touched upon the idea of helping students see the bigger picture of education
in their life project as a means to spark their intrinsic motivation to study:

Una de las cosas que yo más [valoro]
entonces [es] cómo motivarlos [a los
estudiantes], o como atraerlos, o como
enamorarlos al estudio, a lo que ellos… pues,
su proyecto de vida, ¿no? que está
enmarcado en esa carrera que ellos cursan.

One of the things that I value the most is to find
how to motivate students, or how to attract
them, or promote that they become enamored
of studying, of what they have… I mean, their
life project, no? which is framed by the
profession they are learning.
Gloria

The different strategies participants have used to foster motivation reveal information about
their beliefs and willingness to engage with educational literature and educational research.
Exploring this connection more deeply, I believe, would make for another whole dissertation.
Suffice it to say, for the purpose of this exploration, that participants’ perception of their
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responsibility in sparking student motivation and interest lies on the student-centered side of the
continuum. This assertion aligns with the motivation strategies discussed by renowned higher
education scholars in the U.S. (Svinicki, 2004). Moving on, the next node explores a theme more
related to the content.
Provide context for and applications of the content
Most participants agreed that an important duty of their role as teachers is to connect the
content they teach with applications that are familiar—or, at least, observable—to the students.
The popularity of this perception aligns well with the widespread idea that hands-on practices and
wet labs are not only a need, but also a hallmark of engineering teaching (Coutinho, 2019; Davies,
2008; Feisel & Rosa, 2005). While not all excerpts in this category referred to laboratories, some
participants explicitly referred to the connections they try to establish between the theory and the
practice in the labs:

Para mí se me hace que es importantísimo
que la teoría y la práctica para estas
disciplinas esté firmemente ligada. Entonces
el ideal es tener unos super laboratorios que
no tenemos.

I think it is really important that theory and
practice be firmly connected in these
disciplines. Then, the ideal situation is to have
super laboratories, which we do not have.
Mario

Lo que he notado es, por ejemplo, a veces
hago una pregunta: diseñe un experimento.
Pero es algo similar a lo que hicimos en el
laboratorio […] Y no… pues, como que [los
estudiantes] no caen. Entonces de pronto ahí
me falta; no sé cómo involucrarlo que puedan
tener como mayor asociación de lo que se
hace en el laboratorio con los, por ejemplo,
lo que tenemos en la parte teórica.

What I have noticed is, for instance, that
sometimes I make a question: design an
experiment. But it is something similar to what
we did in the lab. And no… I mean, the
students do not get it. Then maybe I am lacking
there; I do not know how to help them
associate better what they do in the lab with,
for example, the theory we see in class.
Isabel

Yet closely related, these excerpts have a notable difference: while Mario believed that it
is ideal to have appropriate infrastructure to support establishing connections between theory and
practice, Isabel questioned her ability as a teacher to facilitate students see that connection without
centering her attention on the available infrastructure. This difference is paramount to identifying
the kind of support they might require to actualize their perceived role as teachers.
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Besides laboratories, other participants referred to daily life experiences and actual
engineering practice as effective frameworks to contextualize the content they teach. Jorge and
Daniel eloquently articulated this view:

A veces empiezo [la clase] con alguna
anécdota. Trato de aprovechar un período de
mi vida en el que estuve en mucho contacto
con la industria y guardo todavía ese
recuerdo tanto memorístico como visual, y les
digo: ‘ve, en este proceso—y les hago la
descripción—resulta que la empresa tenía
este problema’ […] Como para darles un
poquito más de piso. Y que [vean algo que]
no es tan abstracto, sino que eso ocurrió en
la industria, o les va a pasar, o se los va a
encontrar.

Sometimes I start my class with an anecdote. I
try to pull from a period of my life when I was
in close contact with industry, and I still keep
these memories, and I tell my students: ‘look,
in this process—and I describe it to them—it
so happens that the company had this
problem.’ In this way, I provide them with a
little firmer ground. Then, they can see
something that is not too abstract, but that
happened in real life, or will happen to them,
or they will encounter it.
Jorge

Me gustaría en estas materias que dicto por
ejemplo llegar con un caso, llegar con un
problema; vamos a dar [un tema], listo. Traer
un problema real [del tema], ponerlo y
empezar a abordarlo desde diferentes
perspectivas y ver cómo poderlo solucionar.
Y no necesariamente un problema que tenga
solución, sino un problema… vamos a traer
un [caso real] en el que tengamos los datos y
[…] y [ver] cómo lo solucionaríamos. Algo
así creo que sería mi clase soñada, comenzar
a discutir alrededor de un caso de ingeniería
real.

In the courses I teach, I would like, for
instance, to come to class with a case, with a
problem; we are going to cover a topic, okay.
I would bring a real problem related to the
topic, propose it, and begin looking at how to
solve it from various perspectives. And not
necessarily a problem with a clear-cut
solution, but a problem… let us bring in a real
case for which we have data and see how to
solve it. Something like that would be my
dream class, to start a discussion around a
real engineering problem.
Daniel

Using engineering practice to provide a context for teaching content was a popular idea
among participants. This idea relates to the view that knowledge comes from engineering practice
discussed in the “Nature of knowledge” dimension. While the code Providing context for and
applications of the content has the teacher as a protagonist and the content at its core, it marks a
transition toward the goal of helping students learn the content. This suggests that the teacher- to
student-centered and the content- to learning-centered continua widely cited in literature, although
closely related, do not necessarily run parallel. Specifically, teacher-centered views are not always
inspired by a focus on the content; instead, they are often aimed at fostering student learning.
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To overcome this misalignment, I redefined the content- to learning-centered continuum
as the knowledge-transmission to knowledge-construction continuum within the scope of this
dissertation. This continuum does not run parallel to the teacher- to student-centered one. Instead,
it provides another layer of nuance, creating a space where teacher-centered views aimed at helping
students construct knowledge are not an oddity but simply a possible variation. For instance, an
instructor who sees her own mastery of the subject matter as a paramount asset for her teaching
duty (a teacher-centered view) may leverage such an expertise to deliver and explain the content
in detail (knowledge transmission), or to provide scenarios where students can relate the new
content to meaningful knowledge they already have (knowledge construction).

In the remainder of this dissertation, I refer to the teacher- to student-centered continuum
as the protagonist continuum and to the knowledge-transmission to construction continuum as the
knowledge continuum. The following code provides an example of variations that can be described
by seemingly contradictory locations over the protagonist and knowledge continua.
Lectures, but enhanced
Consistent with scholarly literature suggesting that lectures are still the main strategy for
content delivery in engineering classrooms (Wankat & Oreovicz, 2015), two-thirds of the
participants considered an important part of their role to be delivering good lectures. By “good”,
they meant that they understood the disadvantages of long, passive lectures and tried to enhance
them by somehow engaging students. The following excerpts illustrate some of the strategies that
participants believed made their lectures more engaging.

Hay veces en las evaluaciones docentes los
estudiantes dicen que de pronto la clase se
torna muy—en algunos casos, no en todos,
¿no?—muy monótona por las diapositivas.
Entonces lo que se ha hecho es intentar
cambiar las diapositivas, tantas diapositivas,
de pronto por videos, y lo que se hace es que
se ve el video antes de clase. Se les deja antes
de clase para que lo vean y luego lo que
hacemos en clase es una discusión del video
y de las dudas, que eso puede reemplazar
algunas cuantas diapositivas de clase.

Sometimes in student evaluations I have seen
the comment that the class can become—in
some occasions, not always, no?—very
monotonous because of the slides. Then what
I have done is to change slides, many slides,
maybe for videos, and students watch the
video before class. They get the video before
the class so that they can watch it, and then
what we do during the class session is a
discussion of the video and the doubts, which
can replace a few class slides.
Diana
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Like Diana, many participants referred to the use of pre-class videos and other flippedclassroom strategies (Millard, 2012) to make lectures more dynamic and interactive. This strategy
signals a move in the direction of student-centered and knowledge-construction conceptions of
teaching, as it puts students in charge of their learning and distances from content delivery. In the
same vein of foster in-class interactions, both with the instructor and among students, many
participants talked about other ways to promote discussion and questions.

Pero siempre trato de que haya como
preguntas y respuestas [durante la parte
magistral], que ellos [los estudiantes] vayan
construyendo también el conocimiento. Les
voy explicando las cosas y al final puedo
hacer algún ejercicio o llevo productos a
clases, eso depende de [la] clase, pues,
porque eso es muy variado.

But I always try to have questions and answers
during lectures, so that students also construct
knowledge. I explain the content and at the end
I can pose a problem or bring real products to
the classroom. That depends on the class, I
mean, because it is very varied.
Adriana

Durante la exposición magistral a veces hago
preguntas y entonces, antes de responderme
a mí, los [estudiantes] que quieran
responder, […] [les] digo: ‘no me respondan,
respóndale a su compañero.’ Entonces
intentan entre los dos responder la
pregunta—alguno dice una cosa, el otro
[otra]—y después sí, después de ese
momentico, lanzan su posible respuesta.

During lectures I sometimes ask questions and
then, before they answer to me, I tell the
students who want to answer: ‘do not tell me
the answer, tell it to your classmate.’ And so,
they try to answer the question between the
two of them—one says one thing, the other
says another—and then, after that short
discussion, they give me their possible answer.
Lucas

In their discussion of how to make lectures more engaging, Adriana and Lucas explicitly
addressed the idea of fostering the co-construction of knowledge between the students. It is worth
noting that both of them have graduate degrees in education. Nevertheless, with or without formal
educational training, most participants seemed to assess moving toward knowledge construction
as an educational improvement. Interestingly, this did not prevent many of them to struggle
sometimes moving away from traditional lectures, as discussed in the next node.
Too much talking or lecturing
Aligned with the previous code, roughly a half of the participants recognized lectures as
their preferred strategy to deliver content. However, these eleven participants—including five who
contributed to the previous code—lamented their inability to escape the pitfalls of lectures, even
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though they were aware of such pitfalls. These participants believed that there is no way around
transmitting certain type of content via a traditional lecture, even if these lectures become dull and
passive from the standpoint of the students.

Cuando [los estudiantes] tocan, cuando
agarran, cuando se untan, les queda un
poquito, al menos, más del semestre, porque
yo sé que al otro se les ha olvidado. Y lo
disfrutan. Digamos que vuelven a ese niño
que jugaba y cogía cosas. Bueno, desde que
se pueda [llevo lúdicas al aula], porque es
que hay unas cosas en [mi materia] que ni
modo. Toca [clase magistral]—yo les digo:
traigan tinto, traigan tinto porque los voy a
dormir dos clases consecutivas.

When students touch, grab, and get their
hands dirty, they remember things a little
longer during the semester, because I know by
the next one, they would have forgotten. It is
like they go back to the kid who played and
grabbed things. If possible, I bring game-like
activities to the classroom, but there are topics
in my course that do not allow for that.
Lectures are necessary—I tell them: bring
coffee, bring coffee because I will put you to
sleep the next two classes.
Jorge

Estoy hablando yo diría que casi del 70 por
ciento durante la clase, lo cual, pues, no es
sano. Yo quisiera que fuera al contrario; que
ellos [los estudiantes] hablaran el 70 y yo
solamente el 30, pero ahora, hay clases donde
hablo el 100 por ciento [del tiempo].

I would say that I talk around 70 percent of the
class, which is not good. I wish it was the other
way around; that the students talked 70 and I
only 30 percent, but now, there are classes
where I talk 100 percent of the time.
Enrique

Diego and Enrique seemed aware of the disadvantages of traditional lectures, and yet they
felt that they could not do anything to minimize such disadvantages. Like Diego, many participants
who referred to this code stated explicitly that the nature of the content defines whether a traditional
lecture is required, or more student-centered learning activities can be used. The next node looks
at participants’ views of such type of activities.
Use class time for active, relevant activities
Contrasting with the previous code, two-thirds of the participants’ talked about using class
sessions to provide students an added benefit for attending. Interestingly, this code was referenced
by ten out of the eleven participants who mentioned concerns about too much lecturing—the
previous code. This overlap suggests that these participants recognized the benefits of active
learning but struggled to change traditional practices. Figure 7 presents the comparison between
these two nodes as an example of how they were built using Nvivo® to facilitate the analysis.
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Figure 7. Example of comparison diagram using Nvivo® to find overlaps between codes
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In many cases, participants narrated, the idea of making the class more beneficial entails
flipping some of the content and letting students browse the content on their own (e.g., readings
and videos) outside the classroom. Roberto touched upon all these elements:

Entonces [uno] aprende a alargar qué
[temas], a acortar qué, a comenzar a decir
‘no hagamos tanto esfuerzo en esto que al fin
el estudiante después podría coger un libro o
ver un vídeo, cualquier cosa, y podría
aprenderlo.’ Más bien centrémonos en esto
que de pronto más adelante no va a tener la
experiencia de poder estar en un ambiente
para
desarrollar
conocimientos
o
aprendizaje de esas herramientas o técnicas.
Porque esta materia es mucho de
herramientas y técnicas.

So, one learns which topics to extend, which
ones to shorten, learns to start saying ‘let us
not make a big effort on this that the student
can always go grab a book, watch a video,
anything, and could learn it.’ Instead, let us
focus on this that maybe later the student will
not have the opportunity to be in an
environment where they can develop
knowledge and learning about these tools or
techniques. Because this course is a lot about
tools and techniques.
Roberto

Not surprisingly among engineering instructors, many participants within this node talked
about the importance of using class time to work on problems and application activities. These
problem-solving episodes usually involved some interaction with classmates, the instructor, or
both. Cristina and Camilo spoke about problem-solving from slightly different perspectives:

[El curso] se vuelve algunas veces como muy
cargado en contenidos. Entonces yo trato
como que no [sea solo contenidos]; [trato de
que] siempre en una clase, nosotros hagamos
un taller o hagamos este tipo de actividades.

Sometimes, the course becomes too heavy on
content. Then, I try to steer away form only
content; in every class, I try to work with
students on problems or on similar activities.
Cristina

Siempre nos hemos enfocado en que, por
ejemplo, los ejercicios sean realmente del
tema, no que se terminen haciendo ejercicios
donde lo difícil sea derivar, porque eso ya
sería del curso de cálculo; o donde lo difícil
sea algo de geometría, porque, pues, tampoco
hace parte del curso. Entonces, poner unos
ejercicios que sean como muy relacionados
con el concepto o con el objetivo de la
materia.

We have always focused on, for instance,
having problems directly related to the topic
instead of ended up solving problems where
the hard part are derivatives, because that
would be relevant for calculus; or where the
hard part is geometry, because that is also not
a part of the course. Therefore, pose problems
closely related to the concepts or the goals of
the course.
Camilo
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The previous excerpts present complementary views: while Cristina wanted to make the
class more participative by replacing lectures with problem-solving episodes, Camilo discussed
the characteristics of problems that are relevant for his course. In general, this code aligns with the
tenets of pedagogies of engagement (K. A. Smith, Sheppard, Johnson, & Johnson, 2005) and active
learning (Prince, 2004). As such, they are closer to the student-centered and knowledgeconstruction sides of the proposed continua. The fact that nearly the same participants who spoke
about using class time for active learning also expressed concerns about too much talking or
lecturing signals a potential transition sparked by a critical reflection on their current teaching
practice.
Guide, consult, coach
More than half of the participants provided evidence of how they conceive of their teaching
role as guiding and coaching students. Excerpts included under this node mainly comprised views
about the teacher serving as a consultant for specific learning purposes in the classroom. Let
Miguel illustrate this idea:

Yo me pongo como asesor. [Los estudiantes
me dicen:] ‘Profe, aquí tengo una duda.’ [Y
yo respondo:] ‘Claro, fíjense por esto, y esto,
y tal.’ Entonces yo tomo un rol como de
asesor, medio de gurú [y les digo:] ‘oye, ojo
con esto, ojo con esta cosa.’ En la medida en
que ellos me pregunten, yo les voy soltando.

I put myself as a consultant. Students tell me:
‘teacher, I have a question here.’ And I reply:
‘of course, look, it is because of this and that.’
So, I assume the role of a consultant, sort of a
guru, and tell them: ‘hey, careful with this or
that thing.’ As they go on making questions, I
provide the answers.
Miguel

Miguel’s intention of playing the role of a consultant is consistent with the precept that the
teacher should be a guide orienting students’ work in a student-centered paradigm (Barr & Tagg,
1995; King, 1993). On the other hand, his excerpt locates him closer to a knowledge-transmission
conception of his role, since he deemed himself responsible for providing answers instead of
facilitating that students find them. Apparent misalignments among individual views across
dimensions, like the one portrayed by Miguel’s excerpts, are common and reinforce the argument
that conceptions of teaching cannot be fully described by a simple location on the protagonist
continuum. Sometimes, however, participants provided evidence of a more aligned perspective
like did Felipe in the following excerpt:
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El curso de mis sueños es aquel curso donde
el estudiante sea el dueño del curso, que él se
apropie del proceso, del conocimiento y que
el profesor simplemente sea el guía. Ya,
punto. Que estamos lo contrario de ahorita.
El profesor es el dueño del saber ahora, sobre
todo en nuestro medio, y el estudiante es un
simple recipiente. [Se requiere] Que el
docente no sea tan protagonista—porque el
protagonismo lo tiene es el docente—sino que
el estudiante es quien haga la clase, él sea
adueñe de la clase, él dicte la clase, él la
organice, él la planee, [y] el profesor va a
guiarlo a él.

My dream course is one where the student is
the owner of the course, where they own the
course, where they appropriate the process,
the knowledge, and the teacher is just a guide.
That is it, period. We are in the opposite
situation now. The teacher is the owner of
knowledge now, especially in our context, and
the student is a simple receiver. It is required
that the teacher not be so much of a
protagonist—because teachers have the
starring role—but that the students make the
class, own the class, deliver the class,
organize it, plan it, and the teacher goes to
guide them.
Felipe

Still within the space of serving as a guide or a coach, Gloria shared a broader perspective
with potential impact beyond the content and the course itself, aimed rather at students’ career and
professional life:

Yo sí soy responsable de lo que yo hago y creo
que lo hago bien, y entonces no siento
remordimientos si el chico por tercera vez o
cuarta vez [ve mi materia], porque…
también el chico hay que hacerle sentir que…
que vea él entonces, ¿cierto? sí esto es lo
suyo, si esto es lo que él quiere, y de pronto
encuentre otra visión o algo. Que también es
lo que debe tener la universidad: una persona
que los haga como redescubrir su vida, su
proyecto de vida.

I am accountable for what I do, and I think I
do it correctly, so I do not feel remorse if a
student takes my course for the third or fourth
time, because I also must make him feel that…
I mean, that he sees whether this is his thing,
if this is what he wants, and perhaps he could
find another perspective or something. This is
something the university should have:
someone who helps students rediscover their
life, their life project.
Gloria

Taken out of context, the previous excerpt could portray an adverse picture of Gloria’s
commitment to teach effectively. However, in the next chapter it becomes clear that Gloria’s words
came from a place of genuine interest in the students’ well-being, and not from a dismissal of her
share of responsibility in helping students succeed in her class. Altogether, the excerpts coded
under this node depict conceptions of teaching that put the student at the center, while approaches
to knowledge vary from transmission to construction. The following code elaborates on the idea
of effective transmission of knowledge.
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Explain the content so that students get it
A half of the participants mentioned that one of their paramount duties as teachers is to
explain the subject-matter of their courses in such a way that it is easily comprehensible to the
students. Gabriel discussed this idea amply and reiteratively:

Porque a mí algo que me gusta mucho es
explicarle [al estudiante] las materias de una
forma tan fácil que él las entienda, y que él no
vea que eso es una dificultad. Si no que la
dificultad sea—la busquen en otra parte, no
en la forma del tema, del concepto. Si no que
él la entienda muy fácil, que vea que eso es
muy fácil de entender; y de aplicar después a
un problema. […]A mí me da tristeza que un
estudiante no aprenda. Pues, porque él vino
acá a eso, a aprender. Nosotros tenemos la
obligación de enseñarle bien.

Because something that I like a lot is
explaining to the students the subject-matter in
such a way that they understand it, so that they
do not see a difficulty in it. Instead, the
difficulty—they should look for it somewhere
else, not in the topic, the concept. They should
understand it easily, see it as something very
easy to understand; and apply it to a problem
later. It hurts me to see that a student does not
learn. I mean, because they came here to
learn. We have the duty to teach them well.
Gabriel

Adriana and Mario added that the ability to effectively communicate knowledge so that the
students get it is something instructors develop through experience and training:

Pero a mediada obviamente que tú tienes
experiencia, vas pasando, ves las caras de los
chicos y dices ‘¡no me entendieron!’
Entonces, ¿qué hago? Entonces busco otra
manera, entonces ¿cómo les explico esto? y
así vas puliendo también tu manera de
transmitir el conocimiento. Pues, es como
una retroalimentación ahí.

But obviously as you gain experience, you
walk the classroom, see the faces of the
students, and say ‘they did not understand
me!’ Then, what do I do? Then I try to find
another way, then how I explain this? and that
way you also refine your way of transmitting
knowledge. I mean, it is like a feedback loop
right there.
Adriana

Ya soy consciente [de] que, por ejemplo, hay
que refinar la didáctica para estar más
actualizados—no es solo conocer, tener el
conocimiento, sino cómo hace uno que el
conocimiento le llegue al otro, tanto en la
comunicación como en los actos que uno hace
dentro del salón para que el otro pueda
adquirir ese conocimiento.

Now I am aware that, for instance, I need to
refine my didactics to be more updated—it is
not only about knowing, having the
knowledge, but about how one gets that
knowledge across to the other, both from the
standpoint of communication and actions in
the classroom, so that the other can acquire
that knowledge.
Mario
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The excerpts that populated this node present a complex and slightly contradictory stance:
while it seems that these participants had student learning as a paramount goal, they saw
themselves—as teachers—as the central piece of the puzzle. In other words, they regarded their
duty as teachers to be the effective transmission of knowledge, so that student learning can happen.
However, as discussed next, many of these participants also held views about the importance of
knowledge co-construction to foster learning. The next node barely scratches the surface of such
views, which are discussed with more depth on the “Nature of knowledge” dimension.
Promote student collaboration
Assigning students to work in teams is a common practice in engineering classrooms. Half
of the participants mentioned how they have used teamwork mainly to promote discussion among
students, work on class projects, and develop communication and professional skills. Most
participants agreed that two or three is the appropriate number of students in a team. While this is
consistent with previous research (Oakley, Felder, Brent, & Elhajj, 2004; Wankat & Oreovicz,
2015), participants had mixed views about the convenience of letting students self-form the teams
versus assigning them. For instance, Jorge and Diego have a similar view about how to form teams
that promote student learning:

A veces también sentaba—digamos que
detectaba—a quien iba colgado con quien iba
volando, y al que va volando lo agarraba
contra el que iba súper colgado, haciendo lo
de aprendizaje próximo.

Sometimes I would sit—let us say that I
detected—the student who was lagging behind
with the overachiever and would put the
overachiever with the student who was really
lagging behind, to foster proximal learning.
Jorge

Una cosa que yo hago es [que] trato de ver si
otro estudiante puede responder las
preguntas; y efectivamente sucede en buena
parte de los casos, ¿no? Entonces creo que se
podría aprovechar para hacer un flujo de
trabajo más eficiente; que se puedan resolver
más preguntas si de pronto se agrupan. Lo
que pasa es que allí habría que asegurarse
que, pues, en los grupos si haya—siempre
haya una persona digamos que esté un
poquito por encima del promedio de sus
compañeros, y eso sería útil.

A thing that I do is to try and see if another
student can answer the questions; and sure
enough, it happens in many cases, no? So, I
think this could be used to generate a more
efficient workflow; that more questions could
be answered if students get into groups. The
thing is that I would have to make sure that in
the groups there is—always there is a student
who is sort of above the average level of their
peers, and that would be useful.
Diego
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Jorge and Diego spoke of assigned or partially assigned groups to work in class as a means
to foster, as Jorge aptly put it, proximal development (see Chaiklin, 2003) and interactions among
students that resemble peer teaching (see Mazur, 1996). Such interactions, some participants
believed, can be encouraged also through student projects and serve to foster the acquisition of
knowledge and professional skills.

Yo dentro de las fortalezas que veo siempre
[en mi clase] es la parte de los proyectos,
[…], porque es la vivencia. El ver la
interacción entre los muchachos, el hecho…
como se apropian del proyecto, es muy
bonito—la interacción entre los chicos.

One of the strengths I see in my class is always
the class projects, because they are
experiential. To see the interaction between
the students, the fact that… how they own their
projects, is very beautiful—the interaction
between the students.
Juliana

Y lo otro es meterse uno en las habilidades de
comunicación de los muchachos, ¿sí me
entiendes? Y en eso el trabajo en equipo es
fundamental. En general a los ingenieros nos
critican que nosotros redactamos muy mal, y
desafortunadamente tienen razón.

And the other thing is to work on the students’
communication skills, you get me? And
teamwork is fundamental for that. People
generally criticize that engineers write poorly,
and unfortunately, they are right.
Enrique

Though not explicit in Enrique’s excerpt, he and Juliana referred to the advantages they
saw in having students team up and work on class projects in their courses. In turn, these
advantages (respectively, developing professional skills and fostering interactions conducive to
learning between students) reveal other perspectives of this participants’ conceptions of teaching.
For instance, while Enrique talked from the stance of the purpose of teaching, Juliana did it from
the stance of knowledge construction and the students’ role in the classroom. I move now from
student collaboration to instructors’ collaboration, which is the topic of the next code.
Collaborate with colleagues
While only seven participants referred to this code, I deemed it valuable to include it given
its uniqueness within this dimension. Participants’ excerpts grouped under this node depict
collaboration between instructors aimed at enhancing students’ learning experience throughout the
multiple courses of an undergraduate program. The most basic form of such collaboration, as
expressed by Felipe, is constant communication with colleagues within and outside the
department:
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Cuando uno está en esta labor [docente],
debe haber mucha intercomunicación entre
los docentes, pienso yo. Los docentes sobre
todo de la misma área. […] Pienso que uno,
como docente, [debe] estar en permanente
contacto con los compañeros del área y de las
otras áreas, porque es que mi materia se
nutre de muchas áreas: de estadística, de
matemática, de una cantidad de cosas.

When one is education, there must be a lot of
intercommunication between teachers, I think.
Particularly teachers of the same area. I
believe that, as an instructor, I must be in
constant communication with the colleagues
of my area and other areas, because my course
draws from many areas: statistics, math, many
things.
Felipe

A couple of participants thought the aim of this type of communication and collaboration
to be offering students a homogeneous educational experience, regardless of the instructor offering
different sections of the same course. Miguel and Camilo explicitly discussed this idea:
Dicen [los estudiantes:] ‘no, pero es que yo
vi la materia con el profesor tal y allá no
hablamos esto’; ‘no, pero es que allá no
vimos tal cosa.’ Entonces [tratamos] de
homogenizar, más o menos, esa primera
asignatura para que no se presentasen
mayores diferencias.

Students say: “no, I took that course with
professor so-and-so and we did not talk about
that”; “no, in that class we did not see this
topic.” Then we try to homogenize, sort of
saying, that introductory course to avoid
differences.
Miguel

Lo que hemos tratado de hacer […] es que el
curso no se vuelva dependiente del profesor;
o sea, que verla con Camilo, verla con Andrés
o con Juan sea diferente, sino que sea lo
mismo. Entonces, los cursos avanzan al
mismo paso y los exámenes, los talleres se
hacen en la misma clase. […] El objetivo no
es tanto estandarizar la enseñanza o el
aprendizaje, sino más bien tratar de poder
medir las variables que están influyendo
sobre esa enseñanza o ese aprendizaje.

What we have tried to do is that the course
does not become dependent on the instructor;
I mean, that taking it with Camilo, with
Andrés, or with Juan is different, but that it is
the same. Then, our courses move forward at
the same pace and the exams and problemsolving sessions are held in the same class.
The aim is really not standardizing teaching
or learning, but rather trying to measure the
variables that influence such teaching or
learning.
Camilo

In sum, these participants valued offering educational experiences that do not depend on
individual decisions, but on the consensus and fluid communication between multiple instructors.
Camilo jumped from collaboration for teaching to research purposes when he spoke about the
homogeneity between multiple sections as a baseline for educational research. Research
collaboration is expanded in the discussion of the “Teaching-research nexus” dimension.
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Although in this dissertation I do not elaborate on the remaining codes listed on Table 8, it
is relevant to mention that these codes portray an array of mixed views spanning content- (e.g.,
curate the content and follow the logic of the content) to student-centered (e.g., facilitate that
students learn at their own pace) conceptions of teaching. In addition, few participants held at the
same time openly contradictory views, like following the logic of the content while facilitating
that students learn at their own pace. Once again, this wide array of views and the seemingly
paradoxical stances portray a complex picture of participants’ conceptions of teaching not fully
apprehensible as a transitional space between two opposing views over the protagonist continuum.
To further explore the multidimensionality of participants’ conceptions, the next category explores
the second dimension of CoT defined in this dissertation: the role of the students.

Role of the Students
During the interviews, participants referred to what they considered were the different
duties of the students in their courses. Such references were either explicit, or indirectly made
through behaviors that participants expected from the students or activities they believed students
found engaging. While less populated than the “Role of the teacher” dimension, the excerpts in
this category are consistent with the previous ones and often drew from the same passages. In this
sense, this category serves to triangulate participants’ conceptions of teaching inferred from the
previous one. Table 9 lists the codes identified under this category with their respective counts.
Following, I elaborate on the codes identified in five or more participants’ transcripts.
Table 9. Coding summary of the “Role of the students” category
Code (node)
Participants References
Role of the students
20
172
Beliefs about students' views and traits
20
78
Peruse class materials beforehand and outside class
16
34
Assume responsibility for learning
8
15
Independently browse multiple sources for content
6
9
Interact with their peers
6
7
Formulate questions, interact with teacher
5
6
Be attentive to instructor's explanation
5
6
Read and abide by the syllabus
4
7
Self-assess progress and deficiencies
4
5
Be accountable for the quality of their work
3
5
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Beliefs about students' views and traits
During the interviews, without specific prompts, sometimes participants spontaneously
shared numerous beliefs they held about students’ views and traits. In fact, this theme became the
single most-highly populated node with 78 references. These beliefs, in turn, can be connected
with participants’ conceptions and behaviors regarding their role as teachers, consistent with the
within-factor and bidirectional interactions of the triadic reciprocation model (Bandura, 1986).
General beliefs shared by participants included ideas regarding what motivates students, what
students like and do not like to do in the classroom, how students approach assessment and grades,
and generational differences with impact on educational practices. Attempts to further splitting
this node proved fruitless because the excerpts were intricate and, in many cases, involved a
combination of two or more of the ideas mentioned above. The following excerpt provided by
Diana illustrates the intricacy of many of the passages coded under this node:

Como es otra generación, pues ellos [los
estudiantes] muchas veces no preguntan en
clase porque no les gusta. Pero preguntan en
la web. Entonces con el Google Classroom—
o ellos hacen algo y lo publican y el otro le da
‘like’, el otro también, ¿sí? Entonces ahí si
[…] entre ellos, van interactuando. O sea, no
solamente que me preguntan a mí como
profesor, sino que se preguntan entre ellos.

Because it is another generation, the students
often do not ask questions in class because
they do not like it. But they ask online. Then,
with Google Classroom, they post something
and another student gives it a like, and so does
another, ok? Then there is an interaction
between them. I mean, they not only ask me,
but ask questions among themselves.
Diana

In the previous excerpt, Diana not only provided her view of the generational difference,
but also of how this difference has implications for the teaching and learning strategies she could
use inside and outside the classroom to have students interact. Although more tacit, Felipe made a
comment along the same lines:

Y ya uno tiene que entender que el mismo
estudiante, muchas veces, el [estudiante] de
19 tiene mucha más capacidad de búsqueda,
de cosas que leen, que uno ni siquiera las ha
leído; ¿por qué? Porque ellos tienen una
capacidad casi que innata de conseguir cosas
en el internet, por ejemplo. Yo me enredo a
veces buscando para bajar un documento, y
ellos lo bajan con una facilidad, ¿sí o no?

And nowadays one must understand that the
student, often, the 19-year old student has
better search skills, and reads things that one
has not even read; why? Because they have an
almost innate ability to find things on the
internet, for instance. I struggle sometimes
trying to download a document, but they
download it easily, no?
Felipe
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Some excerpts also conveyed a less positive perspective of students’ characteristics and
behaviors nowadays. In such cases, participants referred to difficulties generated by such
generational traits that they have experienced and handled in their teaching practice. Gabriel and
Roberto made interesting points in this regard:

Le estoy viendo un poquitico la dificultad es
como al interés, últimamente, en el estudiante
por estudiar. O sea, a veces uno siente o
percibe que están llegando aquí únicamente
con el objetivo de sacar el 3.0 [la nota mínima
para aprobar] y ya. O sea, no profundizan
mucho más en el tema, no aspiran a un 4.5,
sino como que [dicen:] ‘si llego al 3.0, para
mí es suficiente, y ya pasé, y ya gané, y ya salí
de esa materia.’ O sea, no le ven como la
importancia de la materia dentro de todo su
programa académico.

Recently, I have been seeing occasionally a
difficulty in students’ interest in studying. I
mean, sometimes I feel that they are coming
here just with the goal of getting the minimum
passing grade, and that is it. I mean, they do
not go deeper in the content, do not aspire to
get a higher grade, but instead it is as though
they said: ‘if I get the minimum passing grade
that is enough for me, I passed, I am out of this
course.’ I mean, it seems like they do not see
the importance of the course within the
curriculum of their program.
Gabriel

[Los estudiantes] lo que quieren es ‘yo no me
quiero equivocar.’ Y yo les digo: ‘te vas a
equivocar—o no. Pero si te equivocas,
tranquilo que yo te lo voy a decir.’ […] Más
que no querer equivocarse, yo veo también
una cuestión que ha avanzado en […] los
estudiantes, que yo se los digo: ‘ustedes
vienen de una generación que no aceptan el
error. O se excusan del error.’ [Los
estudiantes dicen:] ‘Ah sí, yo [lo] hice, pero
es que fue esto, esto, esto y esto.’ Y yo [digo]:
‘sí, está bien todo eso, pero ya, vamos ahora
a ver cómo vas a subsanar el error.’

What students want is ‘I do not want to make
mistakes.’ And I tell them: ‘you are going to
make mistakes—or not. But if you do, do not
worry because I will let you know.’ Rather
than not wanting to make mistakes, I see an
issue that has thrived among students, and I
tell them: ‘you come from a generation that
does not accept mistakes. Or find excuses for
mistakes.’ Students say: ‘yeah, I did it, but I
did this, this, and that.’ And I say: ‘yes, that is
all good, but now let us see how to correct the
mistake.’
Roberto

In the previous excerpt, Roberto described a concerning issue and explicitly addressed how
he has dealt with it in a constructive way. While Gabriel’s excerpt is not as explicit, other passages
of his interview showed that he also saw the difficulty as a challenge for him to tackle rather than
an insuperable obstacle to teach effectively. In general, that was the case for all participants:
whenever they discussed a difficulty connected with a perceived trait of the students, they would
go on and mention possible ways to work around it. Contrasting with these somewhat concerned
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views, many participants—including those who talked about problematic traits—also praised
characteristics of the students that facilitate teaching and learning:

Yo tengo el convencimiento de que todo
estudiante es bueno, solo que tiene que ser
suficientemente motivado.

I am convinced that every student is a good
student, we just need to motivate them enough.
Ana

Aquí se puede ser un poquito menos repetitivo
[en el contenido] porque el estudiante sabe
que en las funciones de su rol está indagar y
que no se lo den todo tan masticado.

Here I can be less repetitive about the content
because students know that among the duties
of their role is to do some research instead of
getting everything on a silver platter.
Jorge

Again, it can be argued that the views of students’ traits sparked specific ideas and even
actions in participants’ teaching practice. In fact, discussing the translation of beliefs into teaching
practice, Kagan (1992) defined teacher beliefs as “implicit assumption about students, learning,
classrooms, and the subject matter to be taught” (p. 66). Moreover, Hora (2014) suggested a direct
connection between instructors’ beliefs about student learning and their instructional design
practice. In sum, the exploration of this code proved it to be an interesting and fertile ground to
identify and triangulate beliefs discussed and espoused by participants. For the purpose of this
dissertation, though, it is time to move on to more tangible views of the role of the students in
teaching and learning.
Peruse class materials beforehand and outside class
Regardless their conception of their role as teachers regarding the content—whether closer
to knowledge-transmission or to knowledge-construction—almost all participants referred to the
advantages of having students check class materials before the class session. The following two
excerpts convey the view expressed by many participants.

Del estudiante se espera que lea previamente
los capítulos, las páginas, demás, que
resuelva los ejercicios; y yo además en [la
plataforma virtual de aprendizaje] les
comparto mis diapositivas.

I expect that the students read in advance the
chapters, the pages, and so on, to solve the
problems; and besides, I share the class slides
on the online learning management system.
Daniel
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El método [de publicar las diapositivas] de
alguna u otra forma ha servido porque pues
yo también dejo que los muchachos [se
preparen]… les mando por [la plataforma
virtual de aprendizaje] las presentaciones,
ellos ya tienen como una guía—porque pues,
digamos, de alguna u otra forma lo que
nosotros damos en la clase está en todos los
libros; ellos [los estudiantes] quieren
aprender es a analizar las cosas.

The strategy of posting the slides has been
somewhat useful because, then, I also allow
students to prepare… I send the slides through
the online learning management system, so
they have sort of a guide—because, one way
or another, what we deliver in class is in all
the books; what students really want to learn
is how to analyze things.
Juliana

While only a few participants explicitly referred to trying a flipped classroom (see Millard,
2012), many excerpts under this node align well with the principles of this teaching strategy. In
the same vein, the use of technology (e.g., learning management systems and online resources)
often supported this perceived role of the students, as illustrated by the previous excerpts. It is
worth noting how Juliana’s excerpt also touches upon her beliefs of what students really want in
the classroom, which supports the argument that faculty beliefs about students influence their
teaching practice (see previous code, “Beliefs about students’ views and traits”).

In some cases, participants discussed from a rather aspirational perspective the idea of
having students prepare the class materials in advantage. That is, they recognized the value of this
strategy, but did not have a systematic practice in place to leverage it. The following two excerpts
depict such situation.

A los estudiantes, yo siempre les muestro el
plan de estudio, les propongo unas lecturas, y
la clase soñada es que el estudiante ya venga
como con las nociones. Y yo también les
[digo] a ellos de que esa también es una
buena práctica […] de estudio: si ustedes ya
saben que vamos a tratar en el curso el
siguiente tema, en la siguiente clase, yo les
comparto las presentaciones, saben la
literatura, debería el estudiante de
prepararse un poco, ¿cierto? Para que ellos
lleguen a clase y ya sea, digamos más fácil
ese proceso de enseñanza aprendizaje.

I always discuss the syllabus with the students,
suggest some readings to them, and my dream
class is that the students come already, like,
with the notions. And I also tell them that this
is a good study strategy: if you already know
that we are going to discuss a given topic in
the class, the next class, I give you the slides,
you know the literature, the students should
prepare a bit in advance, no? So that they
come to the following class and the teaching
and learning process becomes, let us say,
easier.
Cristina
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Normalmente lo que hago es que llevo o
problemas, o ejercicios, o talleres, ¿sí?
Muchos de esos con anterioridad se los doy
[a los estudiantes]; es decir, la clase anterior
les digo: ‘venga, trabájenle a esto y en esta
otra clase que viene lo que vamos a hacer es
básicamente contestar algunas dudas, o
vamos a enfocarnos en este problema, o en
este ejercicio, o en este caso.’ Que realmente
sea como lo más importante y que les pueda
proponer algún tipo de problema, ¿cierto? Y
allí cada cual pues hará sus preguntas.

What I usually do is that I bring problems or
cases, okay? I usually share many of those
with the students in advance; that is, the
previous class I tell them: ‘come, work on
these problems and in the next class we will
basically answer some questions, or we will
focus on this problem, or this case.’ So that
really the most important content is presented
to the students with some sort of problem,
okay? And then, each of them will ask their
questions.
Antonio

Like Antonio, many participants believed that the main advantage of having students
prepare in advance is that they can then come to the session and ask relevant questions. This
changes the dynamic of the class from lecture to discussion, which is considered a more active and
student-centered teaching strategy (Frederick, 1981; M. K. Smith et al., 2009).

While in general this code is consistent with a student-centered conception of teaching, it
is fraught with beliefs and approaches expressed by participants that align better with teachercentered views. Specifically, some of these participants also referred to their role of curating and
explaining the content in the previous dimension (“Role of the teacher”). This apparent
contradiction may stem from doubts about students’ commitment to preparing the content,
therefore switching the responsibility to cover it back to the teacher. As presented in the next code,
few participants explicitly discussed students’ responsibility.
Students are responsible for learning
Almost all participants agreed on the advantages of flipping the content but less than half
of them discussed explicitly the responsibility of the students in learning that content. Antonio
expressed such a view in a concise, compelling manner:

Para mí es claro que el que tiene que
aprender es el estudiante; él es el que tiene
que hacer el mayor esfuerzo, y que esos
esfuerzos realmente se tienen que ver
reflejados a través de todo su proceso, a
través del semestre

It is clear to me that the one who must learn is
the student; they are the ones who have to
make the strongest effort, and those efforts
must be reflected all throughout their process,
throughout the semester.
Antonio
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This node portrays a shared view that students have a big responsibility in their learning;
however, some participants celebrated that their students had embraced this responsibility while
other participants lamented their students had not. To illustrate this idea, the next three excerpts
depict contrasting perspectives.

De esas cosas buenas que yo he sentido como
profesor es que el estudiante no se está
apegando solamente de la nota; o sea, está
entendiendo que en realidad lo que nosotros
estamos evaluando es el conocimiento, el
aprendizaje. Puede que la materia le quede
en 5.0 [la máxima nota], que le quede en 3.0
[la mínima nota para aprobar], pero hay un
nivel que nosotros ya definimos de
aprendizaje que él debe demostrar para
poder continuar. Y los que se quedan en 2.90,
ya ellos entienden como que… ‘es que no
dependía del profesor, o sea, esa nota me la
gané yo, me quede ahí en el alambrado, pero
bueno la vuelvo a ver [la materia].’ Y he
tenido estudiantes que la ven, una, dos, tres
veces.

One of the good things that I have experienced
as a teacher is that the students are not
clinging to the grades; I mean, they are
understanding that we really assess
knowledge, learning. It may be that in this
course they get the maximum grade or the
minimum passing grade, but there is a
minimum, level of learning that we defined the
students must evidence to be able to pass. And
those who fall short the passing grade, they
already understand that… ‘it did not depend
on the instructor, I mean, I earned that grade,
I could not cross the fence, but it is okay, I will
take the course again.’ And I have had
students who took the course, once, twice,
three times.
Camilo

Entonces yo digo: ‘bueno, aunque sea hay
uno o dos que están interesados en el tema,
que se preocupan por la clase, que se
preocupan por resolverlas [guías de
ejercicios]’… porque esto es para el trabajo
autónomo del chico. Entonces es como una
satisfacción para uno que [los estudiantes] sí
están interesados y sí la buscan y sí la
resuelven.

So, I say: ‘okay, at least there is one or two
students interested in the topic, who care
about the course, who try to solve the
voluntary problem sheets’… because these are
for the independent work of the students. Then,
it is like a satisfaction to me that students are
in fact interested and find them and solve
them.
Gloria

Camilo spoke in a general sense of students’ ability to discern between grades and learning,
while Gloria was satisfied even if only few students seemed to assume responsibility for their
learning. In contrast, Mario’s view was far less positive:

[Sería ideal] que no tuviéramos que lidiar
con problemas de que los estudiantes son
perezosos, de que los estudiantes quieren
hacer trampa.

It would be ideal if we did not have to struggle
with problems like that the students are lazy,
that the students want to cheat.
Mario
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Despite these contrasting views, the shared idea that students are—or should be responsible
for their learning was consistent across participants in this node. It is worth highlighting that
Camilo’s and Mario’s excerpts present a mixed view of the role of the students with beliefs about
the purpose and design of assessment practices. Other beliefs also showed connections with
assessment and classroom activities as well, as presented in the next code.
Interact with their peers
This code is closely related to the code “Promote student collaboration” identified under
the “Role of the teacher” dimension, and some of the excerpts populate both nodes concurrently.
However, the excerpts in the current node portray a more explicit idea of participants’ views about
the role of the students when the instructors assign them to work in teams and the expected results
of such interactions. Eva communicated these ideas very clearly:

Entonces, por eso decidí hacer más ejercicios
de grupo, evitando ese tipo de interacción
directa del profesor pregunta y el estudiante
contesta, sino el profesor pregunta y los
estudiantes contestan. Entonces, ya cuando se
reúnen dos a contestar o tres, ya es más fácil
interactuar con la respuesta que quede al
final de grupo.

So, that is why I decided to have more
problem-solving in groups, avoiding the type
of interaction where the instructor asks and
one student responds, instead of the professor
asks and many students respond. Then, when
two students team up to answer, it is easier to
interact with the answer produced at the end
by the group.
Eva

Along the same lines, Gloria shared a view of student interactions and collaboration that
transcends the boundary of the classroom:

Yo siempre les digo [a los estudiantes]:
‘acostúmbrense en la universidad a hacer
buenos amigos; los amigos que uno hace en
la universidad son para la vida […] Pero
entonces acostúmbrense a hacer esos buenos
amigos para estudiar.’ […] ¿Por qué?
Porque cada uno entendió a su manera; cada
uno tiene por allá copiadito algo [y puede
decir:] ‘ah, acuérdese que la profesora dijo
tal cosa.’ Y así se van nutriendo entre todos y
vamos trabajando.

I always tell the students: ‘in the university,
get used to make good friends; friends that one
makes during college are friends for life. But
also get used to make good friends to study
with them.’ Why? Because each one
understood the content in their own way;
because each one took notes and can say: ‘ah,
remember that the instructor said this and
that.’ And, in that way, they are nurturing each
other, and we can go on working.
Gloria
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While most participants shared positive views about student teamwork, less than a third of
them explicitly referred to the benefits of student interactions in fostering learning and knowledge
co-construction. The current code, like the next two, situates participants closer to a knowledgeconstruction conception where the instructor does not have the central role.
Independently browse multiple sources for content
Six participants mentioned that they expected their students to further explore the content
on their own by accessing various resources outside the classroom. In most cases, these resources
would be listed on the syllabus or provided to the students as homework supporting materials.
Examined together, the following excerpts by Juliana and Diego touched upon all these elements:

A veces, dependiendo de los temas, se dejan
tareas. Ya es para que ellos [los estudiantes]
profundicen, vayan más allá, y pues hay
lecturas. Algunas lecturas de enfoques de
otros [autores]. […] Yo siempre a la hora de
la preparación tengo cinco o seis autores, que
son los que están en [la] vanguardia, pero
pues ya les hago [a los estudiantes]
profundizar en los diferentes temas a veces.

Sometimes, depending on the topics, I assign
homework. This homework is for the students
to go deeper and beyond, and there are also
readings. Some readings are from the
perspectives of other authors. When I prepare
my classes, I always have five or six authors
who are leaders in the field, and sometimes I
have students dive deeper into the different
topics.
Juliana

Siempre mantengo una proporción así de
ejercicios propios y de texto también para
obligarlos [a los estudiantes] a ver el texto y
a leer un poco más, ¿no? Porque la idea no
es que se queden solo con lo que vemos allí.

I always have a mix of self-designed and
textbook problems to force students to consult
the textbook and read a little bit more, no?
Because the idea is that they do not stop just
at what we see in the classroom.
Diego

The excerpts in this node shared another commonality: all participants explicitly mentioned
that the content-related materials they curated and brought to the classroom (e.g., slides and main
textbook) should not be the only source for the students to study and prepare for the class. That is,
these participants not only expressed a view of the role of the students as independent learners, but
also a view of decentralized and openly available knowledge. This particularity is what makes this
code different from the previous “Peruse class materials beforehand and outside the classroom.”
In sum, this code aligns well with student-centered and knowledge-construction conceptions of
teaching.

106
Formulate questions, interact with teacher
A handful of participants referred to the importance of having students actively participate
in class through periodically asking questions to the instructor. While the interaction with peers
was also mentioned—either explicitly or implicitly—the quotes grouped under this node
emphasized the student-instructor interaction. The following excerpts by Isabel and Gloria provide
a good example of such an emphasis:
Un alto porcentaje […] de las clases yo hablo
mucho. Trato, por ejemplo, de hacer como
preguntas, como para que ellos [los
estudiantes] participen… pero casi siempre
son como los mismos [los] que participan,
que hacen preguntas o como que responden.

In a high percentage of the classes I do most
of the talking. I try, for example, to ask
questions, so that the students participate…
but almost always it is like the same students
who participate, who ask or like answer
questions.
Isabel

Yo les digo [a los estudiantes]: ‘nunca les de
pena ni se sientan mal por preguntar; a mí no
me molesta. El que pregunta [se beneficia] y
[a] el que se queda callado le está sirviendo
porque… si yo le expliqué de una forma,
busco otra manera de cómo le quede claro.
Entonces, [a] el que [se] quede calladito le
sirve y a usted no le dé pena ser el preguntón
de la clase, que eso no hay problema para
eso.’

I tell the students: ‘never be ashamed or feel
bad for asking; I am not bothered. Those who
ask benefit themselves and those who sit quiet
find it useful too because… if I explained
something in some way, I will try to find
another way to make it clear. Then, it is useful
also for the students who stay quiet, and you
do not be ashamed of being the one in the class
who asks a lot of questions, because there is
no problem with that.’
Gloria

While both Isabel and Gloria encouraged students to ask questions during class, their
excerpts present a few differences. First, Isabel resorted to questions to break the passiveness of a
traditional lecture whereas Gloria was more deliberate about fostering students’ comprehension of
the content. The latter is observed in Gloria’s intention of finding multiple ways to explain the
same concepts. Secondly, Isabel was worried that only few students participated whereas Gloria
seemed convinced that questions benefited all students in the classroom, no matter who is asking.
These nuances suggest that slightly different conceptions of and approaches to teaching may
coexist in the same node.
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Be attentive to instructor's explanation
Excerpts under this category portray a view of students as partially passive receptors of
information during lectures. To make sure, all the participants who expressed this view did not
assert that this is the primary behavior they expected from the students; rather they emphasized
that students should focus on the instructor’s explanations when the instructor is presenting.

Entonces, no hice una sola presentación
completa de un tema en una clase, porque lo
que buscaba era presentar algo y ponerles un
ejercicio. Eso era lo que quería. Entonces,
¿qué tienen que hacer ellos [los estudiantes]
en clase? Estar concentrados, prestar
atención y hacer, hacer algo.

So, I did not use a whole class just to present
a topic, because what I aimed for was to
present something and then to pose a problem.
That is what I wanted. Then, what are the
students supposed to do in class? Be focused,
pay attention, and do, do something.
Eva

Se supone que les explico todo [a los
estudiantes] en clase, pero me dicen que [en
las diapositivas] debería haber como algún
texto […] Porque también uno ve que […]
muchas veces los estudiantes, por ejemplo, lo
que dice el profesor empiezan a escribirlo y
no están mirando la diapositiva; entonces
uno está explicando aquí el diagrama, pero
ellos están es escribiendo.

It is assumed that I explain everything to the
students in class, but they tell me that the
slides should have like some text. But many
times, I see that the students, for instance,
immediately start to write what the instructor
says, and they are not looking to the slide; then
I am explaining here the diagram, but they are
writing.
Isabel

Interestingly, a couple of participants shared Isabel’s view that, during lectures, students
should be entirely focused on the instructor’s explanation and even notetaking becomes a
distraction. This belief appears in contradiction with Chi’s framework of learning activities (Chi,
2009), which suggests that notetaking may foster retention better than passively listening to a
lecture. That all said, this is the only code under the “Role of the students” category that conveys
a teacher-centered conception of teaching, yet with some important caveats.
In general, this category encompasses views about students’ responsibility and ability to
contribute to their own learning. References to the role of students as passive receptors of
information, although present, were rather scarce and never mentioned by participants as their
primary views. Thus, it is possible to conclude that most participants held beliefs about the role of
the students that are closer to the student-centered end of the protagonist continuum.
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Nature of Knowledge
As mentioned before (see section 2.2.2), literature on conceptions of teaching often touches
upon teachers’ beliefs about the nature of knowledge. In the present study, such beliefs included
mainly ideas about where knowledge resides, and whether it is transferable or must be constructed
by the learner. The present category, summarized in Table 10, aggregates views regarding these
two themes. Given the abundance of excerpts identified under the nodes in this category, all of
them are discussed in this section. For that reason, I decided to present fewer excerpts to illustrate
the codes whenever possible without losing important nuances.
Table 10. Coding summary of the “Nature of knowledge” category
Code (node)
Participants References
Nature of knowledge
20
131
Practice fosters knowledge acquisition and retention
16
35
Co-constructed with the teacher
14
20
Co-constructed with peers
11
12
From engineering applications and practice
10
18
From multiple sources accessible to everyone
9
16
Transferable from teacher to students
9
11
Constructed through student questioning and discovery
7
10
Cumulative and integrated
6
9

Practice fosters knowledge acquisition and retention
Unsurprisingly, three-quarters of the participants expressed their views about practice
being a fundamental vehicle for students’ acquisition and retention of knowledge. This, as
mentioned before, is a common belief among engineering instructors (Coutinho, 2019; Davies,
2008; Feisel & Rosa, 2005). Excerpts coded under this node referred to the importance of students’
practice in fostering learning. Such practice takes different forms: problem-solving episodes
(inside and outside the class), laboratories (real or virtual), and outside-of-the-classroom activities
whereby students can interact with real applications of the content (e.g., visits to industrial sites).
This code is directly related to “Provide context for and applications of the content” identified
under the “Role of the teacher” category. In fact, 13 out of 16 participants appeared in both nodes.
However, the passages coded under the current node made explicit mention of practice as a vehicle
for learning. Juliana and Enrique were very explicit about this:
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Yo siempre he creído que […] teniendo una
parte experimental, una parte vivencial, los
muchachos aprenden más que quedándose
sentados escribiendo. Entonces—de hecho,
parte de mis inquietudes siempre ha sido
cómo hacer que esto [la educación] tenga
algo más vivencial.

I have always believed that having an
experimental part, and experiential part,
students learn more than just sitting and
writing. Then—in fact, one of my questions
has always been how to make my teaching
practice something more experiential.
Juliana

[Cuando empecé en la docencia] algunos
profesores de aquí que me dijeron: ‘vea, esta
vaina [ingeniería] se aprende es con la
práctica. El resto es carreta.’ O sea, que es
muy difícil que tu aprendas a montar en
bicicleta desde un salón. Eso fue como una de
las enseñanzas, y eso lo traté de aplicar
también desde ya cuando fui docente.

When I started teaching, some more senior
colleagues here told me: ‘look, you learn
engineering by doing. Everything else is a
waste of time.’ In other words, it is very hard
to learn how to ride a bike in a classroom.
That was one of the lessons I received, and I
tried to apply it since I started teaching.
Enrique

Drawing from his own experience, Daniel discussed the usefulness of practice for students
to test the applicability of content knowledge and develop experimental skills:

Algo que traté de hacerlo mucho tiempo en la
materia [fue] darle un componente de
laboratorio, ir al laboratorio, tener los
instrumentos para medir, experimentar un
poquito, a ver si eso que se dice [en la teoría]
hasta qué punto funciona en la realidad. Mi
doctorado y mí docencia también han tenido
mucho de componente experimental.

Something I tried to do a lot in my class was
to include a laboratory part, go to the lab,
have the instruments to measure, experiment a
little, to check the extent to which the theories
that we discuss work in the real world. My
doctoral studies and my teaching have also
had a big deal of experimentation.
Daniel

Miguel provided an example of the use of software and virtual tools to have students
practice and learn the content. He posed this strategy as an alternative to traditional lectures:

Siempre estoy buscando como herramientas o
software para que ellos [los estudiantes]
hagan prácticas sobre eso. Dado ese
limitante, que [a veces la clase] son
conceptos y conceptos y que es muy aburrido,
por decirlo así, entonces al menos a través de
aplicativos de software, ellos puedan
dinamizar ese conocimiento que es necesario
que ellos obtengan.

I am always searching for tools or software
that allows students to practice with the
content. Because of the limitation that
sometimes the class is all about concepts and
concepts, and it is very dull, sort of saying,
then at least through software the students can
dynamically develop the knowledge that they
are expected to acquire.
Miguel
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In general, the excerpts under this node provided evidence of conceptions of teaching that
put the student at the center of the learning effort by having them actively practice and experiment
to test and construct knowledge and skills. However, implicit in these excerpts were also beliefs
about the centrality of the content and the different roles of the instructor during laboratory
activities. Coutinho (2019) explored these nuances of faculty beliefs about the role of laboratories
in engineering education and encountered a disconnection between faculty’s reported intentions
and their actual teaching practices.
Co-constructed with the teacher
All the excerpts coded under this node convey the idea that students construct knowledge
through interacting with the instructor—without disregarding the interactions with peers. Such an
interaction usually takes the form of classroom discussion and back-and-forth questioning. Ana
provided a clear explanation of this process:

Me gusta mucho que la clase, así sea la
teórica, la de ejercicios o lo que sea, sea con
la participación de ellos [los estudiantes];
que ellos vayan sacando las cosas. […] Hago
la clase con ellos; o sea, a cada rato les
pregunto, o les digo ‘bueno, ¿ustedes qué
piensan? ¿eso es así o esto esa asá?’ Y todas
esas cosas. Voy desarrollando la clase con
ellos.

I like it a lot when my class, whether focused
on the content, problem-solving, or whatnot,
engages students to participate; to discover
things. I build the class with them; I mean,
often I would ask them or tell them: ‘okay,
what do you think? Is this like this or like that?
And that sort of things. I develop the class with
them.
Ana

Eva shared a similar perspective of the knowledge-construction nature of the studentinstructor interaction stemming from her empathetic view of the students when she started to teach:

Desde que comencé en la primera vez que
dicté clases, yo me di cuenta de que yo no
tenía que darles la respuesta a los
muchachos, o sea, porque pasaba algo malo
en el laboratorio y todos se volteaban a
mirarme […] y yo decía: ‘pero si estos son
casi mis compañeros, pues así como yo sé la
respuesta, pues ellos también.’ Entonces, yo
[…] empezaba era hacerles preguntas para
que ellos llegaran a la cuestión sin que yo les
diera la respuesta.

Since I started teaching, from the very first
class, I realized that I did not have to give the
answers to the students, I mean, because when
something unexpected happened in the lab and
everyone turned their head to look at me, I
said: ‘but since they are almost my peers, just
as I know the answer they know it too.’ And so,
I started to ask them questions so they could
get to the gist of the matter without me
providing the answer.
Eva
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Like Ana and Eva, most participants’ passages coded under this node referred to student
construction or discovery of knowledge through these instructor-student interactions. However,
Roberto gave an interesting twist to this idea by referring to his own learning process as a model
for the students:
Yo les dije [a mis estudiantes:] ‘bueno, vamos
a hacer una cosa: yo no sé nada de Python,
ustedes tampoco saben nada de Python.
Hagamos el ejercicio de hacer toda la
asignatura sobre Python para que ustedes se
den cuenta que no es el lenguaje de
programación sino son otras cosas, que van
por debajo, lo que tiene impacto acá.
Entonces aprendamos juntos en un ambiente
desconocido.’ […] Y yo se los dije el primer
día: ‘yo este lenguaje de programación no lo
sé. Y vamos a mirar, incluso les voy a
mostrar, cómo es mi proceso de aprender
cosas basado en otras cosas que yo sé.’

I told my students: ‘okay, let us make a deal: I
do not know anything about Python, you also
do not know anything about Python. Let us try
and build the course on Python so you can
realize that it is not the programming
language, but other underlying things what
matters here. Then, let us learn together in an
unknown environment. And I told them the
first day of classes: ‘I do not know this
programming language. And we will see,
better yet, I will show you how is my learning
process based on other things that I know.’
Roberto

The previous excerpts portray conceptions of teaching situated at some intermediate point
of the teaching- vs. student-centered continuum: while they depict students as active participants
in their learning process, the instructors still retain a central role in providing answers and
information. On the other hand, these excerpts depict an approach closer to knowledge
construction than to knowledge transmission. In other words, these participants perceived that their
mastery of the content facilitated the co-construction of knowledge with the students. On those
lines, the next code retains the knowledge-construction approach and moves further toward a more
student-centered conception of teaching.
Co-constructed with peers
In some passages, participants explicitly addressed the perceived benefits of having
students interact among them, mostly inside of the classroom but also outside. This code is strongly
related to the code “Promote student collaboration” identified under the “Role of the teacher”
category. In fact, seven out of eleven and ten participants respectively were included in both nodes.
Several excerpts in this category referred to how collaboration enables students to crosscheck their
learning with their peers’. Ana and Gloria were very explicit about this:
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A mí me parece que la realización de talleres
en el salón de clase, a veces, entre dos o tres
muchachos, me parece buenísimo porque se
ayudan entre sí; y si uno no entiende el otro
le explica, y el otro le explica. Y si no
entienden le dicen a uno ‘¿y qué podemos
hacer?’ Los cuestiona mucho y hace que
participen y descubren que de pronto no
entendieron bien lo que uno les explicó; pero
haciendo eso [trabajando en grupo] al final
terminan entendiendo.

I believe that problem-solving sessions during
class, sometimes in groups of two or three
students, is great because they help each
other; and if one does not understand, the
other one explains, and the other one explains.
And if they do not understand, they tell me:
‘and what can we do?’ That makes them
curious and makes them participate and
discover that maybe they did not understand
well what I explained; but working in groups,
they end up understanding.
Ana

Yo siempre les digo [a los estudiantes]: […]
‘acostúmbrense a hacer esos buenos amigos
para estudiar.’ […] ¿Por qué? Porque cada
uno entendió a su manera; cada uno tiene por
allá copiadito algo [y puede decir:] ‘ah,
acuérdese que la profesora dijo tal cosa.’ Y
así se van nutriendo entre todos.

I always tell the students: ‘get used to make
good friends to study with them.’ Why?
Because each one understood the content in
their own way; because each one took notes
and can say: ‘ah, remember that the instructor
said this and that.’ And, in that way, they are
nurturing each other.
Gloria

Cristina provided a similar perspective, although working with the whole class during a
problem-solving session instead of having students form groups:

Pasados esos 15 minutos [después de
plantear un problema], yo pido que alguno
[de los estudiantes] salga al tablero y nos
haga el diseño. ¿Qué es lo que yo busco con
esto? Que ellos hagan una comparación de lo
que ellos diseñaron y lo que el compañero
está diseñando en el tablero, y si tiene
digamos concordancia con este, que es el
diseño correcto

After 15 minutes of giving the students a
problem, I ask someone to come to the
blackboard and share their solution. What do
I pursue with this? That they become able to
make a comparison between what they
designed and what their peers designed on the
blackboard, and if it is in agreement with the
correct design.
Cristina

Although the interaction between students during problem-solving episodes is less explicit
in the situation depicted by Cristina’s excerpt as compared to the previous ones, the idea of students
checking their progress with their peers is equally evident. In general, this distinction is what
separated some excerpts in the current node from those under “Promote student collaboration” in
the “Role of the teacher” category, where participants reported to deliberately have students
collaborate through direct and structured interactions.
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From engineering applications and practice
Under the node “Provide context for and applications of the content” several participants
discussed the benefits of using, among others, real-life examples of engineering practice to engage
students and make the content easier for them to grasp. Along those lines, this node comprises the
views of half of the participants who expressed that engineering practice is both a source of and a
context to build content knowledge. Let us rehash an excerpt from Daniel’s transcript and
complement it with an extra piece to illustrate both possibilities:

Cuando hay intervenciones [de estudiantes en
clase] son muy, muy buenas y generalmente
vienen de estudiantes que están en la práctica
y comienzan a asociar esto [el contenido] con
partes el trabajo de la vida real. Son
preguntas muy buenas […] Me gustaría […]
traer un problema real [del tema], ponerlo y
empezar a abordarlo desde diferentes
perspectivas y ver cómo poderlo solucionar.
[…]. Algo así creo que sería mi clase soñada,
comenzar a discutir alrededor de un caso de
ingeniería real.

When students participate in class, their
interventions are really good and usually
come from students who are in their co-op and
start to associate the subject matter with the
real-life job. They pose very good questions.
I would like to bring a real problem related to
the topic, propose it, and begin looking at how
to solve it from various perspectives.
Something like that would be my dream class,
to start a discussion around a real engineering
problem.
Daniel

A few participants within this node were more adamant about the importance of the
practical experience to be a well-rounded engineering instructor. In this vein, Jorge commented:

Hay que tener algo de experiencia práctica
para meterse en esto de la docencia
universitaria porque si no uno resulta muy
‘ah, es que yo en la vida lo único que he sido
es docente pero no tengo ni idea de lo que ha
pasado en el sector productivo.

You must have some practical experience to
get into this job of college teaching because,
otherwise, you end up like ‘ah, the thing is that
all I have done in my life is teaching and I have
no idea of what has happened in the industry.’
Jorge

Jorge’s view could be positioned closer to a teacher-centered conception of teaching, where
the instructor’s experience and content knowledge is paramount. However, most excerpts
aggregated under this node do not lean toward any of the extremes of the protagonist and
knowledge continua discussed so far. Rather, they are aligned with the widespread belief that realworld practice is inseparable from engineering education. Therefore, this code portrays a view
about the source of engineering knowledge that is complementary to the CoT discussed thus far.
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From multiple sources accessible to everyone
Almost a half of the participants discussed the importance of having students read sources
other than the instructor’s slides or textbooks to increase their learning chances and prepare for
exams. This code is somewhat related with the code “Independently browse multiple sources for
content” identified in the “Role of the students” dimension. However, the emphasis here is on how
the participants under this node did not consider themselves to be the most important source of
content knowledge. Gabriel put this idea in a simple manner:

[Es importante] tener acceso a que ellos [los
estudiantes] tengan video, todos los que sean,
así sean de la red, no interesa que uno no los
haga; pero también que puedan tener
ejercicios de la red; que tengan lecturas
previas que se puedan hacer… Mejor dicho,
que tengan todas las oportunidades para que
la materia sea [fácil de aprender], sin
ninguna restricción.

It is important that the students have access to
videos, as many as possible, no matter
whether they are from the internet and one did
not make them; but also, that they can have
problems from the internet; previous readings
that they can prepare. In other words, that
they have all the opportunities so that the
subject matter is easy to learn, no restrictions.
Gabriel

Many participants who referred to this code mentioned the usefulness of online videos for
various reasons ranging from ease of access and control, to higher credibility of the speakers (when
they are renowned), to alternative perspectives and explanations. The following excerpt by Lucas
illustrates this situation with a hypothetical piece of advice for a student:
[Le digo al estudiante:] ‘Bueno, si en este
primer seguimiento tú hiciste tales estrategias
para estudiar, diga usted, cogió las notas de
clase, pero no hizo más nada si no [que] se
limitó a las notas de clase; bueno, una
sugerencia es que te vayas a [ver] unos videos
que hay en la red y tú puedas de pronto
también complementar con video.’

I tell the student: ‘Okay, if for this first exam
you used such and such studying strategies,
for instance, you looked at your class notes but
did nothing else; then a suggestion is that you
go and watch some videos online so that you
can, perhaps, complement also with video.
Lucas

Finally, some participants also referred to the usefulness of these external sources of
content for them to increase their knowledge and enhance their classes. In this regard, Miguel
commented the following:

115
Yo siempre estoy tratando de leer lo más
actualizado, lo más profundo que pueda en
ciertos temas. Y todos los días aprendo [mi
disciplina], salen cosas novedosas y yo miro
un referente [y digo:] ‘yo no sé de esto, o no
sé de esto, o ahora están hablando de esto.’
Entonces voy, leo, me instruyo, a ver si ya lo
puedo incluir como nueva temática.

I am always trying to read the most updated,
in-depth I can find about certain topics. And
every day I learn about my discipline, new
things come out and I look to these referents
and say: ‘I do not know about this, or about
this, or now they are talking about this.’ Then
I go read, educate myself, and see if I can
include it in the class as a new topic.
Miguel

The previous excerpt introduces a distinction in this code: while most participates referred
to student access to multiple sources for the sake of enhancing their learning, Miguel focused on
increasing his own knowledge. These approaches are somewhat at odds on the teacher- vs. studentcentered conceptions of teaching. However, from the standpoint of resorting to openly available
sources of knowledge, they are compatible. The next code presents a more explicit teachercentered approach.
Transferable from teacher to students
The excerpts under this node portray the view held by almost half of the participants who
thought that they can transmit their content knowledge to the students. This code is directly related
to “Explain the content so that students get it” under the “Role of the teacher” category, with seven
out of nine and ten participants respectively being in both nodes. In other words, most participants
who conceived of their role as teachers to be explaining the content to the students also though of
knowledge as transmissible. A rehash of an excerpt by Adriana illustrates the type of passages
identified with both codes:

Pero a mediada obviamente que tú tienes
experiencia, vas pasando, ves las caras de los
chicos y dices ‘¡no me entendieron!’
Entonces, ¿qué hago? Entonces busco otra
manera, entonces ¿cómo les explico esto? y
así vas puliendo también tu manera de
transmitir el conocimiento. Pues, es como
una retroalimentación ahí.

But obviously as you gain experience, you
walk the classroom, see the faces of the
students, and say ‘they did not understand
me!’ Then, what do I do? Then I try to find
another way, how I explain this? and that way
you also refine your way of transmitting
knowledge. I mean, it is like a feedback loop
right there.
Adriana
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In the previous passage, Adriana described a feedback loop that enabled her to find better
ways to transmit knowledge to the students. In this sense, she seemed more concerned about
increasing her pedagogical knowledge than her content knowledge. In contrast, Isabel expressed a
view that seemed to favor instructors’ mastery of the content knowledge (content expertise) over
pedagogical knowledge:

Yo no soy experta en todos los temas.
Entonces a mí a veces—yo siento que por
ejemplo estos cursos podrían ser más
modulares, de manera que vengan expertos
en temas, pues, a dar cada una, digamos, de
las áreas.

I am not an expert in all of the topics.
Therefore, sometimes I—I feel that courses,
for instance, like mine, could be more modular
so that experts in specific topics can come to
lead classes on each specific area.
Isabel

Along the same lines, Gabriel shared a teaching strategy concerning problem-solving: He
solves complex problems and shares the solution with the students so that the they can learn how
to work this type of problems by seeing how an expert does it:

De vez en cuando se manda algún ejercicio
opcional para que [los estudiantes] lo hagan,
o hago un ejercicio ‘muy bueno’, entre
comillas. Para mí ‘bueno’ es que tenga
complejidad alta, ¿cierto? Lo hago en un
papel, lo resuelvo, lo escaneo y se los mando
al correo. [Les digo:] ‘Miren cómo era este
ejercicio, mire la dificultad cómo cambia un
poco.’ Entonces para que ellos vean que
también hay ejercicios más complejos que
también pueden hacer con lo que ellos
aprendieron en la clase.

Every now and then I send an optional
problem for students to solve, or I solve a ‘very
good’ problem, quote on quote. ‘Good’ to me
means that it has high complexity, okay? I
write it on a piece of paper, solve it, scan it,
and send it to the students over email. [I tell
them:] ‘Look how to solve this problem, see
how the difficulty level changes a bit.’ Then
they can see that there are more complex
problems that they can also solve using what
they have learned in class.
Gabriel

All excerpts within this node portray views consistent with a knowledge-transmission
conception of the nature of knowledge. Often, these views are supported by instructor’s expertise
and mastery of the content, which locates them closer to the teacher-centered end of the protagonist
continua. However, a few of the participants identified with this code also provided evidence of
their concerns to improve their pedagogical ability. Such approaches regarding the improvement
of pedagogical knowledge, like Adriana’s, may mark the transition from teacher- to studentcentered conceptions of teaching within this conception of knowledge as transferable.
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Constructed through student questioning and discovery
While slightly related to the code “Independently browse multiple sources for content”
under the “Role of the students” dimension, the excerpts in this node convey more awareness about
the learning that happens when students actively pursue knowledge through questions and inquiry.
Diana referred to this learning when students ask questions in class:
Cuando los estudiantes preguntan […]como
que hay un—el beneficio es que yo pienso que
ellos [los estudiantes]—no estoy yo
transmitiendo todo, sino que ellos aprenden a
partir de las dudas y de los cuestionamientos
que hacen, entonces el aprendizaje es como
más interno, no tanto de ‘ah sí, yo aprendí el
proceso.’ Y en el examen ‘ah sí, yo lo entendí’
sino que es más de interiorizar.

When students ask questions, there is like a—
the benefit is, I think, that the students—I am
not transmitting everything, but they are
learning from the doubts and questions that
they ask, so learning becomes more internal,
not just like ‘oh yes, I learned the process.’
And during the exam ‘oh yes, I got it’ but
instead it is more interiorized.
Diana

Besides the in-class questions, some participants spoke about having students research
relevant topics outside the class to discover and learn from different perspectives. Antonio
elaborated on this idea and discussed what he envisioned research should look like for
undergraduate students:

Yo soy muy del corte de que yo no todo se los
tengo que dar [a los estudiantes] sino que [les
digo:] ‘hombre, mire este artículo, mire esta
parte del texto […] y sea usted mismo [quien
se enseña].’ ¿A través de qué? de esa
búsqueda, de poder entender las cosas, ¿sí?
[me gustaría] como llegar a eso. Es decir,
para mí esa sería una buena práctica de
investigación por parte de ellos, que no sea
uno el que les de todo, sino que ellos sean
capaces de descubrir las cosas a través de
todo un proceso, formal o no formal, de llegar
a una búsqueda específica.

I believe that I do not need to give everything
to the students. Instead, I tell them: ‘hey, look
at this article, look at this part of the textbook
and become your own teacher.’ Through
what? Through this search, through becoming
able to understand things, okay? I would like
to get to that point. I mean, to me this would
be a good student research practice, that I am
not the one who gives them everything, but
instead they become able to discover things
through a whole process, formal or not, for
conducting a specific search.
Antonio

Building upon the idea of having students engage in inquiry tasks, Mario went farther and
discussed the benefits of having students research novel topics. Such topics, according to Mario,
were relevant to the course and not readily accessible from external sources:
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[Este tema] me sirve para que los
estudiantes—yo los he puesto a trabajar;
como no hay nada por internet sobre eso, no
hay mucho, entonces hay algo: los
estudiantes
tienen
que
producir
intelectualmente, obligados a que no van a
encontrar nada por internet.

This topic is useful so that the students—I have
had them work on it; since there is not much
about it on the internet, then something
happens: the students must produce
intellectually, forced by the fact that they will
not find anything on the internet.
Mario

In general, all the excerpts grouped under this node relate to the active participation of the
students in promoting their own learning. Moreover, the activities discussed by participants in the
preceding excerpts involve students’ construction of knowledge through inquiry and discovery.
Therefore, this code aligns with conceptions of teaching both centered on the student and focused
on knowledge construction. The next code, in contrast, cannot be definitely and accurately
positioned along the protagonist and knowledge continua.
Cumulative and integrated
This node encompasses common views expressed by participants about the holistic and
integral nature of content knowledge. For these participants, it is very important to make students
aware of the connections between different thematic areas as the class—or the program—moves
forward. While most of these beliefs might not be readily position on the protagonist and
knowledge continua, I deemed it interesting to discuss them because of the impact they had on
participants’ teaching practice. For instance, Daniel and a few more participants talked about the
importance of building each class session upon the previous one:
Esa materia […]es muy seriada, entonces el
tema de la clase pasada lo vamos a necesitar
en esta y este la vamos a necesitar para la
próxima clase. Entonces les insisto mucho
ellos de que hagan las dudas, no teman en que
repitamos aquí algo si hay que repetirlo,
porque este tema va a necesitar de eso.

This subject matter is very sequential, and so
the topic we saw last class session will be
needed today, and today’s topic will be needed
next class. Then, I insist a lot that students
make questions, that they do not feel ashamed
if we need to repeat something, because the
next topic is going to need it.
Daniel

From a broader perspective, Diego discussed the perceived importance of interweaving not
only the content within a class, but between all the educational experiences we encounter as
students:

119
Yo creo que yo rompería las barreras entre
las materias, porque precisamente parte de
los resultados que yo veo en los exámenes es
porque hay una tendencia hacia la
sectorización del conocimiento. […] Esa es
una cosa que yo les digo a ellos siempre
aquí—porque ellos me preguntan: ‘¿desde
dónde entra el examen?’ Yo les digo: ‘desde
primero de primaria.’ […] O sea, yo les digo:
‘todo entra, y entra lo que vieron también en
electrónica análoga hace dos semestres, lo
que vieron en ecuaciones diferenciales hace
un año o dos años.’ Entonces yo creo que esa
sectorización [del conocimiento] de alguna
manera impacta negativa[mente].

I think that I would break the barriers between
courses, because part of the results I see in the
exams are precisely related to a tendency to
compartmentalize knowledge. This is a thing I
always tell my students here—because they
ask me: ‘what is going to be on the exam?’
And I reply: ‘everything from elementary
school.’ I mean, I tell them: ‘everything is
going to be on the exam, included what you
saw in analog electronics two semesters ago,
or in differential equations one or two years
ago.’ I believe that this compartmentalization
of knowledge has a rather negative impact.
Diego

In sum, the dimension of “Nature of knowledge” presented some tangible correlations with
conceptions of teaching derived from the “Role of the teacher” and the “Role of the students”
dimensions. For instance, the view of knowledge as constructed often was expressed by
participants who believed that students and instructors co-construct knowledge, which in turn was
reflected by these participants’ view of their role as facilitators and guides. However, at the same
time, this dimension also introduced some perspectives (e.g., the “Cumulative and integrated”
view of knowledge) not easily traceable to views expressed in the previous dimensions. In other
words, there seems to be overlapping areas between the three dimensions discussed so far, while
some elements are specific to each dimension. This suggests that the space demarcated by the
protagonist and knowledge continua, while more comprehensive, can still be insufficient to fully
capture the nuances of varied conceptions of teaching. I move on to the exploration of the next
parent category, “Purpose of assessment”.

Purpose of Assessment
Both when responding to direct prompts and sometimes spontaneously throughout the
interviews, the participants shared varied views about assessment. Most of these views dealt with
the purpose of and the strategies used for assessing students. Initially, the semi structured interview
protocol allowed participants to speak about assessment from whatever approach was on top of
their mind, either summative or formative. Then, the protocol steered participants in the direction
of strategies to gather evidence of student learning.
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Table 11. Coding summary of the “Purpose of assessment” category
Code (node)
Participants References
Purpose of assessment
20
219
Exams and grades do not reflect learning
15
32
Teaching without grading would be fantastic
7
10
Provide feedback to the students
13
38
Confront students with learning opportunities
5
9
Promote self- and co-assessment
5
7
Determine the achievement of learning objectives
13
17
Fair assessment, fair grades
12
23
Work around grading policies whenever fair
7
7
Students' questions and class attitude evidence learning
12
17
Authentic assessment
9
20
Authentic assessment should foster learning
4
4
Classroom assessment
8
14
Exams and grades reflect learning
7
14
Students' autonomy and language evidence learning
7
8
Assessment aligned with content taught
7
10
Assign grades, serve summative role
7
9
Multiple opportunities for summative assessment
4
4
Compel students to study or work
5
7
Look at the process, not just the answers
3
6
Learning is collaborative, assessment is individual
3
4
As shown in Table 11, “Purpose of assessment” became the second most populated
category after “Role of the teacher” in terms of the total number of references and the first one in
terms of the number of codes identified. Within a handful of codes, I deemed it appropriate to add
another level of children nodes to capture relevant nuances (see Table 11; note that the numbers
of participants and references of a parent node aggregate those of its children). The remainder of
this section discusses and illustrates the codes identified in more than five participants’ transcripts
(i.e., 11 out of 14 total codes in this category). Instead of going through the codes in descending
order of total number of references like in the previous dimensions, I decided to group codes
referring to comparable themes. The first group comprises five codes that deal with participants’
views of what does and does not constitute evidence of student learning. The second group contains
three codes centered on the actual purpose of assessment. The third and final group comprises
three codes discussing views of the role of the instructors specifically regarding assessment
practices.
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Exams and grades do not reflect learning
The next five codes discuss participants’ views about what can or cannot be considered evidence
of student learning. Three-quarters of the participants expressed their concerns about the inefficacy
of traditional pen-and-paper tests and grading practices to determine whether students are learning.
The following quotes illustrate this view. Let me start with a rather moderate perspective shared
by Lucas:

A veces uno piensa que el estudiante aprendió
simplemente si saca una buena nota en el
examen; y evidentemente es un buen criterio,
¿no? Pero a veces hay estudiantes que, en un
examen escrito, diga usted a veces tienen
nervios, miedo, y no les alcanzó el tiempo, se
pusieron sudorosos, no sé; los hemos
encontrado así.

Sometimes one thinks that students learned
just because they got a good mark in the exam;
and evidently that is a good criterion, no? But
sometimes there are students who, in a written
test, say, are nervous, afraid, and time was not
enough for them, they got all sweaty, and so
on. We have encountered these students.
Lucas

While Lucas described grades as a reasonable criterion to assess learning, he also pointed
to some of the possible limitations of traditional exams for assessing learning individually. Other
participants where less inclined to acknowledge the benefits of traditional exams to assess learning:

La nota me sirve es para pasar o no pasar la
materia, no para aprender o no aprender. La
lógica es que yo no tendría por qué evaluar
eso. A mí me interesa es que tú aprendas más
y si aprendiste más, no hay problema. Lo
lógico es que hubieras pasado.

Grades are helpful to pass or not pass the
course, not to foster learning or not. Logically,
there is no reason why I should assess if you
pass. I am interested in your learning, and if
you learn more, no problem. Logically, you
should have passed the course.
Enrique

El examen no es necesario, en mi concepto,
como un mecanismo [de evaluación]. Y no les
va tan bien [a los estudiantes] porque es que
el examen es muy—o sea, para mí, para esta
materia, el examen es muy cuadriculado. […]
Inventarse un problema que apunte a todo lo
que uno quiere que expresen en el examen es
muy difícil; y ya es suficiente lo que ellos
pueden hacer con los talleres y el curso. Y son
más entretenidos, ellos [los estudiantes] se
entretienen mucho más, mucho más.

The exam, in my view, is not necessary as an
assessment mechanism. And students do not
perform too well because the exam is too—I
mean, for me, in this class, the exam is too
rigid. Coming up with a problem that touches
upon all the things you want students to say
during an exam is too complicated; and it is
enough with what they can do with the
problem-solving assignments and in the class.
And those are more fun, students enjoy them
much, much more.
Roberto
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Enrique and Roberto considered traditional exams inadequate to assess learning and,
although not explicit in Enrique’s excerpt, during the interviews both suggested alternatives to
better capture and foster learning. Similarly, the child node “Teaching without grading would be
fantastic” collects the views of seven participants (out of the 15 in the parent node) who also shared
their wariness about traditional assessment practices. Eva and Ana spoke about this idea:

Características ideales de mi curso: Un curso
sin notas; o sea, que no haya necesidad de
poner una nota, ni necesidad de decir va a
haber quiz para que los muchachos se
concentren y aprendan.

Ideal features of my course: A course without
grades; I mean, a course where there is no
need to assign grades and to announce quizzes
for the students to focus and learn.
Eva

Para mí las notas no son fiel reflejo de [el
aprendizaje] O sea, yo sí pienso que todos
[los estudiantes] pueden dar, todos pueden
aprender, y es dependiendo de la motivación.
Y no me fio mucho en las notas. Para mí las
notas no necesariamente son el reflejo de lo
que la persona es. […] A mí, personalmente,
me gustaría tener un curso donde no hubiera
notas, pero lograra el compromiso de todos
los estudiantes.

I think that grades do not reflect learning
reliably. I mean, I think that all students can
give, all can learn, and it depends upon the
motivation. And I do not trust grades much. To
me, grades are not a reflection of what people
are. I personally would like a course without
grades, but where I could encourage all the
students to be committed to it.
Ana

Along with the concerns about the inefficacy of traditional grading to capture learning,
many times came the notion that such tests and grading practices are unescapable due to
institutional policies. Felipe shared a concise yet compelling thought in this direction:

Y la evaluación, como le digo, yo lo que
pienso es que ojalá que la universidad llegara
el momento que no calificara, que no lo
pusiera a uno a calificar, sino a evaluar,
realmente.

And assessment, as I told you, what I think is
that I wish the moment would come when the
university would not grade, would not force
me to grade, but really to assess.
Felipe

In general, the excerpts comprised by this node portray a tension between participants’
beliefs and practices, often fueled by institutional policies and requirements. Specifically,
participants’ assessment practices are dictated by institutional directives sometimes contrary to
their beliefs. This code exemplifies vividly the triadic reciprocation suggested by the SCT
(Bandura, 1986) where personal beliefs, actions, and context interact with and shape each other.
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Exams and grades reflect learning
In order to contrast comparable things, I decided to disrupt the order of the codes as they
appear listed in Table 11, and instead elaborate on groups of codes with apparent connections to
each other. The first five codes comprise participant’s views about how to evidence learning. In
that vein, the ideas in the present node contrast with those listed under the previous one. While
most of the participants expressed concerns about the efficacy of written exams in assessing
learning, one-third of them mentioned that exams and traditional evaluations do assess learning.
Moreover, four participants shared views in both senses and were, therefore, identified under both
nodes. For instance, Diego mentioned that not necessarily the students who get higher grades are
those who are taking the most out of the class (i.e., grades do not reflect learning); however, he
also suggested that learning progress can be seen from one midterm to another:

El primer examen básicamente es un ensayo,
si uno lo quiere ver [así]. Porque el segundo
examen, teniendo esa primera parte, puede
subir la nota del primer examen. O sea, ahí
hay una forma de compensación ¿sí? Y de
evaluación del progreso [de los estudiantes];
esa es mi forma de evaluar el progreso.

The first midterm is basically a trial, if you
will. Because the second midterm, having that
first part, can boost the grade of the first one.
I mean, there is sort of a compensation, okay?
And of assessment of students’ progress; that
is my way of assessing the progress.
Diego

Diego did not explicitly mention learning and his view seemingly goes hand in hand with
the summative role of assessment. Like many participants, Diego possibly experienced a tension
between his views of grading and verifying learning. In contrast, Cristina was among the three
participants whose excerpts where coded only under the current node. Her statement was quite
unambiguous:

El parcial para mí es como la evidencia
individual de que [el estudiante] sí está […]
entendiendo los conceptos e interiorizándolos
[…] Yo creo que [se evidencia el aprendizaje]
por la nota, las calificaciones. Porque es que
no—pues, va a sonar como muy redundante,
pero lo que se pregunta en los parciales, es lo
que yo enseño en clase.

The midterm is to me the individual evidence
that students are understanding the concepts
and interiorizing them. I believe that learning
is evidenced by the grades, the marks. Because
it is not—I mean, this is going to sound like
very redundant, but what I ask in the exams is
what I teach in the class.
Cristina

124
One might feel inclined to associate purely summative views of assessment with teachercentered and knowledge-transmission conceptions of teaching. However, the findings of the
previous codes suggest exercising caution: participants’ views of assessment are often multiple,
seemingly contradictory, and at odds with institutional policies and practices. So far, participants’
quotes convey divided opinions on the efficacy of grades to assess student learning; the following
codes provide a more harmonious view about different strategies to assess learning.
Students' questions and class attitude evidence learning
More than half of the participants mentioned that they relied on students’ questions and
class attitudes to assess individual learning. Not surprisingly, ten participants out of the twelve
referenced in this code were also referenced in the code “Exams and grades do not reflect
learning”, which included a total of 15 participants. In other words, most participants thought that
interacting with the students in the classroom—and often outside (e.g., during office hours)—was
a good way to observe learning, and at least half of them thought that it was a much better way
than grades and exams. Isabel and Diego were among those participants referenced in both nodes:

Una [forma de saber que los estudiantes
están aprendiendo] es, por ejemplo, cuando
están inquietos y preguntan; otra es, por
ejemplo, cuando muchos vienen y fuera de
clase preguntan.

One way to know that students are learning is,
for instance, when they are curious and ask
questions; another one, for example, is when
many of them come outside the class and ask
questions.
Isabel

Uno encuentra un grupo de personas que son
los que preguntan en clase, hacen cita para
llegar a la oficina y allí preguntan más, ¿sí?
Y son los que más aprovechan [la clase]. Y
muchas veces no es a los que mejor les va,
digamos; no necesariamente. Sino [que] es
gente [estudiantes] que entiende que en el
fondo uno está allí para dar el apoyo a su
proceso de formación.

One finds a group of students who ask
questions in class, make appointments for
office hours, and then ask more questions,
okay? And those are the ones who take
advantage of the class. And, oftentimes, they
are not the ones who perform better, let us say;
not necessarily. Instead, they are students who
understand that, ultimately, I am there to
scaffold their learning process.
Diego

Like Diego, many participants expressed that there is usually a group of students who dare
to ask questions, which raised different levels of concern among them. To make sure, these
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participants acknowledged the value of students’ questions in assessing learning but pointed to the
difficulties of reaching to every single student this way. Eva articulated this idea clearly:

A lo largo de una sesión [observo el
aprendizaje] por las preguntas que ellos
hacen y por las respuestas que dan cuando yo
pregunto. Pero, ahí sí hay algo que he
cambiado, o sea, es lo que siempre he creído,
[que] uno de los problemas grandes es que
uno pregunta para todos y sólo algunos
[estudiantes] contestan; y si uno contesta,
uno como profesor ya queda contento. Y yo
este semestre no quedo contenta.

Throughout a class session, I observe learning
through the questions students ask and the
responses they provide when I ask. But there
is something I have changed, I mean, I have
always thought that one of the major problems
is that the instructor asks everyone and only a
few students answer; and if one student
answers, the instructor gets satisfied. And this
semester I am not getting satisfied.
Eva

As a potential work around the problem described by Eva, Daniel shared a broader idea of
interaction with the students as a means to observe learning, or at least a willingness to learn:

Para mí [el indicador de aprendizaje] es
básicamente la motivación que yo vea en ellos
[los estudiantes], la respuesta que yo sienta
que ellos tienen o la interacción que ellos
tienen conmigo. Hoy en día por todas esas
herramientas que tenemos, [como plataforma
virtual de aprendizaje], correo electrónico,
yo mido eso o me parece que es una forma de
saber si ellos lo están haciendo. Si yo veo que
me llegan preguntas, que a veces me llegan el
fin de semana el domingo por la noche, yo
digo ‘estos estudiantes están interesados.’
Para mi está aprendiendo o por lo menos
tiene ganas de aprender, que es más
importante.

To me, an indicator of learning is basically the
motivation that I see in the students, the
response that I feel from them or the
interaction they have with me. Nowadays, with
all the tools we have, like learning
management systems and email, I measure
that, or I think this is a way to know if they are
learning. When I see that I get questions,
which sometimes I get during the weekend on
Sunday night, I say ‘these students are
interested.’ To me they are learning, or at
least they are motivated to learn, which is
more important.
Daniel

The idea of observing students’ learning through their individual questions and attitudes
aligns well with student-centered conceptions of teaching. However, it seems at odds with
instructors’ ability and availability to track the individual interactions with every student in the
traditional setting. The following code presents a parallel idea with similar limitations to its
actualization.
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Students' autonomy and language evidence learning
Complementing the views expressed in the previous code, seven participants (five of them
referenced in both codes) considered students’ attitudes and behaviors other than questions to be
good indicators of learning. According to the participants, many of these behaviors are observable
during problem-solving episodes and throughout the development of class projects, as students
work independently and successfully. Juliana and Antonio discussed this idea in clear terms:

[Observo el aprendizaje] es por las múltiples
posibilidades que ellos [los estudiantes] van
mostrando en el desarrollo de los diferentes
temas; el hecho que se afronten a ejercicios
de análisis que no están en los libros y salgan
avante—independientemente si la respuesta
es exacta o no, pero que el proceso [sea
correcto]—ahí es lo clave.

I observe learning through the multiple
alternatives that students show in developing
different topics; the fact that they take on
analysis problems that are not in the textbook
and they succeed—regardless whether the
answer is accurate or not, but the process is
correct—that is the key.
Juliana

[Los estudiantes] van aprendiendo—o yo
puedo evidenciar que van aprendiendo—en la
medida de que yo les voy colocando cosas y
ellos logran obtener los resultados a través de
sus propios medios, ¿sí? Digamos que en eso
es como parte de la estrategia que he ido
utilizando, donde yo sea más el que les apoye
a la hora de poder resolver algún tipo de
inquietud que se tenga, pero que sean ellos
los que finalmente logren ese resultado, o
logren obtener esa solución que se está
pidiendo en un momento determinado.

Students learn—or I can evidence that they are
learning—to the extent that I assign problems
to them and they can get the results resorting
to their own means, okay? Let us say that this
is like part of the strategy that I have been
using, where I am rather the one who scaffolds
the resolution of questions, but ultimately it is
the students who manage to get to the result,
or get to the answer that is being sought in a
particular case.
Antonio

A couple of participants provided and interesting addition to the idea discussed in the
previous excerpts: learning, according to these participants, can be observed as students begin to
use the language of the discipline when discussing and working on problems and projects. Let
Roberto illustrate this view:

[Veo que los estudiantes están aprendiendo]
con el trabajo final. Es que todo al final se
resume a ese dominio que tienen. […] Por
ejemplo, ya cuando hablan de un proceso
productivo, ya no comienzan a utilizar [frases

I see that students are learning through the
class project. Ultimately, it all comes to the
mastery that students have. For instance,
when they talk about an industrial process,
they start avoiding sentences like: ‘uh, this
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como:] ‘eh, es que esto demora mucho.’ No.
Comienzan [a decir:] ‘mire, aquí el
throughput de la planta es tanto, pero la
capacidad que podríamos llegar a alcanzar
es tanto.’ Ya no dicen ‘que se mueve mucho’
sino: ‘mire que este proceso productivo, de
los 125 metros que recorre el producto, el
60% es simplemente transporte entre
estaciones de trabajo.’ Comienzan a utilizar
ese tipo de cosas y comienzan a poderse
comunicar con la gente de la empresa.

takes too long.’ No. Instead, they start saying
things like: ‘look, the throughput of the plant
here is so and so, by the maximum capacity we
could achieve is so and so.’ Now they do not
say ‘this moves along too much’ but ‘note that
in this process, out of the 125 meters that the
product travels, 60% is only transport
between workstations.’ They start using that
type of language and start being able to
communicate with people in industry.
Roberto

Like Roberto, many participants touched upon the idea of class projects and problems
being a good opportunity to observe and foster learning, when these projects and problems
approach real practice. That is precisely the subject of the next code.
Authentic assessment
Almost half of the participants reported assessing students using problems based on
realistic cases and scenarios. This type of assessment can be considered authentic in the sense that
it poses relevant problems for the discipline, requires students to take a broad perspective, spark
their interest, and allows them to practice applying what they have learned (Mueller, 2014). Such
characteristics can be infused into exam questions or, more often, into class projects. Diana and
Mario provided examples of these two cases respectively:

Ahora lo que yo hago en los parciales es casi
todo práctico. Ejercicios prácticos, porque
me baso mucho en casos prácticos, entonces
[…] el modelo de parcial ha cambiado; [los
estudiantes] no tienen que tener tanta
memoria—de hecho, yo les dejo sacar todo,
antes no los dejaba sacar nada, o les doy por
ejemplo las fórmulas para los ejercicios.

What I do in the midterms now is almost all
practical. Practical problems, because I draw
a lot from real cases, so the model of exam has
changed; students do not need to memorize
much—in fact, I allow them to work with open
book and notebook, which I did not do before,
or give them, for instance, the formulae
required for the problems.
Diana

Por culpa de ese […] malestar que yo mismo
tenía [frente a la evaluación], he logrado
llegar a proponer más bien trabajo por
proyectos, y eso me está haciendo bastante
feliz. […] Me tiene muy contento que he
logrado definir proyectos, he logrado definir

Because of the struggles I have had regarding
assessment, I have been able to arrive at
suggesting work by projects instead, and that
is making me very happy. I am very happy
because I have been able to define projects, I
have been able to define problems for the
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problemas para los muchachos, y he
aprendido mucho. […] Yo lo que trato ahora
es de colocarle proyectos reales a los
estudiantes.

students, and I have learned a lot. Now, what
I try to do is to assign the students real
projects.
Mario

Based on the previous excerpt and the rest of the interview, Mario is trying to implement
problem-based learning (Prince & Felder, 2007) in his classroom as both an assessment and a
pedagogical strategy. Along the same lines, Diego discussed the learning opportunities of
assessing via projects:

El proyecto arranca con una guía que yo les
entrego, que da las especificaciones del
sistema. Una cosa que siempre he hecho es
[que] les digo [a los estudiantes:] ‘esto es
una guía, esto es lo que yo les propongo; si
usted tiene una alternativa, propóngamela y
la miramos; tiene que tener el alcance, un
alcance parecido; tienen que tener un nivel de
dificultad similar, tiene que ser relevante
para la materia y demás.’ […] Creo que el
proyecto para un ingeniero—pues, si el tema
le interesa […]—es una oportunidad
fantástica de aprender muchas cosas.

The project starts with a guide that I provide,
which contains the specifications of the
system. Something I always do is that I tell the
students: ‘this is a guide, this is what I am
suggesting; if you have an alternative,
propose it to me and we will look at it; it must
have a similar scope; it must have a similar
level of difficulty, it must be relevant for the
course, and so on.’ I believe that the project is,
for an engineer—I mean, provided they are
interested in the topic—a fantastic opportunity
to learn a lot of things.
Diego

The previous excerpt depicts a nuance identified within this code: “Authentic assessment
should foster learning.” Four participants expressed this opinion in similar terms to Diego’s, and
three of them also discussed the benefits of authentic assessment. In general, participants’ views
of authentic assessment align well with a knowledge-construction conception of teaching.
Provide feedback to the students
I explore now three codes discussing participants’ perceived purpose of assessment. From
a formative stance, more than half of them described such a purpose to be providing students with
feedback so that the students can act on their learning. Participants reported providing feedback
on written exams, in-class activities, problem-solving episodes, and homework.

Yo quiero que [la evaluación] sea como un
elemento de realimentación para el
estudiante, para su proceso de aprendizaje.

I want assessment to be like a feedback tool for
the students, for their learning process. I have
not achieved that yet, as I mentioned, because
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No lo he logrado, por lo que mencionaba de
los tiempos y la gran interacción que se
necesita para poder hacer esa realimentación
como yo siempre quiero hacerla, que es
personalizada y con todo el tiempo del
mundo, para poder detectar esos problemas
en el aprendizaje con respecto a algún tema
específico. […]Porque a mí me interesa más,
devolverles [a los estudiantes un examen] y
decirles ‘mire los errores’ a decirles ‘mire,
sacó 4.0.’ […] Entonces yo le doy más peso a
la corrección que a la nota.

of the time and great interaction needed to
provide such feedback the way I want to do it,
which is personalized and with all the time in
the world to be able to detect learning gaps
regarding a specific topic. Because I am more
interested in handing a written exam back to
the students and telling them ‘these were your
mistakes’ than telling them ‘look, you got 4.0.’
Therefore, I assign more importance to
correcting than to grading.

Evaluar no es solamente ponerles la nota,
sino hacerles la retroalimentación a ellos [los
estudiantes] mientras están resolviendo el
ejercicio: ‘ven, ¿por qué escogiste hacer esto
de esta manera?’ [Y responden:] ‘ah, porque
tal cosa.’ ‘Bueno y qué tal sí…’ Claro,
nosotros utilizamos mucho el ‘qué tal sí’: ‘¿y
qué tal si en vez de hacer eso, hubieras
partido por otra parte, hubieras hecho esto?’
Pues, digamos que la evaluación yo creo que
es constante; la evaluación es siempre
[preguntarle al estudiante] ‘¿usted qué es lo
que está entendiendo y cómo lo haría?’

To assess is not only to grade the students’
work but to provide them with feedback as they
go on solving problems: ‘tell me, why did you
choose to do it this way?’ And they would
answer: ‘ah, because of so and so…’ Of
course, we use a lot the ‘what if’: ‘and what if
instead of doing this you had started
differently, you had done that?’ I mean, let us
say that assessment, I think, is permanent;
assessment is always asking the students:
‘what is it that you are understanding and how
would you do it?’
Camilo

Eva

In her excerpt, Eva hinted to context limitations (particularly time constraints) that
prevented her from actualizing her ideal view of assessment as providing feedback. However, such
constraints were not the common denominator of this code. Exploring other nuances, five
participants discussed the importance of promoting self- and co-assessment so students can get
feedback from their personal reflection and their peers. For instance, Roberto talked about how
instructors can scaffold student self-assessment through rubrics:

Yo sé que en las rúbricas hay que colocar
como una serie de cuadritos, de... [criterios y
niveles] como para que el estudiante tenga
una guía más; como que él se pueda
autoevaluar de lo que hizo.

I know that in rubrics one must include a
series of cells, of criteria and levels, so that the
students have another guide; so that they can
self-assess their work.
Roberto
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Taking the ideas of self-assessment to a higher level, Lucas introduced the interesting
notion of transformative assessment. In his view, assessment should not only be formative—in the
sense that it fosters learning—but should also help transform the student into a more independent
and responsible learner. Lucas explained the idea eloquently himself:

La otra evaluación que hacemos es una
evaluación que ojalá no sea solamente
formativa, sino transforma[tiva], de
transformación. Cuando [los estudiantes]
van por el segundo seguimiento yo les digo:
‘bueno’—y así lo veo—‘usted no es el mismo
que entró en el primer día de clase, y se nota.’
Y ellos me dicen: ‘no, sí; ya por lo menos
tengo más manejo de esto, tengo más
inquietudes sobre esto, pero ya sé más o
menos cómo abordarlo.’ Entonces creo que
hay un proceso de maduración, de los mismos
hasta comportamientos como estudiante. En
sus enfrentamientos es más responsable,
[empieza] a valorar el curso, a tener más
interés por desarrollar las actividades.
Entonces es [un] proceso, que a veces hasta
ni puntaje tiene, pero que es sumamente
importante; es decir, porque él […] está
entrando a, diría yo, a unas normas sociales
de ser estudiante, que muchos no las tienen.

Another assessment we do is an assessment
that hopefully is not only formative, but
transformative, of transformation. When
students reach the second semester, I tell
them: ‘well’—and I see it this way—‘you are
not the same person who came to the first day
of class, and it is evident.’ And they tell me:
‘right, now at least I handle this better, I have
more doubts about this, but now I know more
or less how to tackle it.’ Then I think there is a
maturation process, even of their actual
behaviors as students. They are more
responsible in their arguments, they start to
value the course, to have more interest in
developing the activities. Then, this is a
process that often does not involve credit, but
that is paramount because they are entering,
let us say, into the social norms of being a
student, which many of them lack.
Lucas

It its worth remembering that Lucas is not only an experienced faculty member with a
Ph.D. degree in education but also, as evidenced throughout the interview, a reflective practitioner.
Let me now illustrate the second child node identified within the “Provide feedback to the
students” purpose of assessment: “Confront students with learning opportunities.” Five
participants explicitly referred to the value of helping students become aware of their learning
deficiencies through feedback. Juliana and Jorge concisely and clearly illustrated this idea:

El propósito de evaluar, en todo curso, debe
ser el que los mismos muchachos se den
cuenta cómo mejorar.

The purpose of assessment, in any course,
must be that the students themselves discover
how to improve.
Juliana
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El segundo [propósito de la evaluación es]
concientizar al estudiante de que en realidad
no sabía, que todavía no sabe, pero que tiene
la oportunidad de mejorar ese conocimiento.

The second purpose of assessment is to make
students aware that, actually, they did not
know, that they still do not know, but that they
have the chance to improve their knowledge.
Jorge

The current code identified views about assessment that are well aligned with studentcentered and knowledge-construction conceptions of teaching. Specifically, these participants
regarded providing feedback as the main purpose of assessment so that students can identify
learning opportunities and work toward them. However, institutional directives and other context
limitations may prevent participants to act on their primary beliefs and transfer these studentcentered and knowledge-building views to their practice. An example of such situation is the
overemphasis on the summative function of assessment, discussed later in this section.
Determine the achievement of learning objectives
Thirteen participants talked about assessment as a means to gather evidence of students’
achievement of the course learning objectives. While all the excerpts collected under this node are
consistent with that view, they differ in terms of how participants conceived of and defined
learning objectives. Some participants, like Adriana and Camilo, did not speak of “learning
objectives” per se, but about key concepts that students should apprehend and competences they
should develop:

Yo te hago [al estudiante] un ejercicio que
comprende varios temas de la materia, que
tienen metido los conocimientos que yo
considero que tú deberías de tener y tú sabes
o no sabes la materia. Pero yo siento que aquí
la evaluación se ha convertido más en
‘hágame bastantes notas a ver a cuál de todas
esas le atino y ver si logro pasar esa materia.’
Pero es que eso no—¿estamos estudiando por
la nota o por el aprendizaje?

I give the students a problem that comprises
many topics of the course, that requires the
knowledge I consider the students should
have, and they either know or do not know the
topic. But I feel like here assessment has
turned more into ‘give me multiple chances for
credit and let us see in which one I hit the
spot.’ But that is not—are we studying for
grades or for learning?
Adriana

[El propósito de la evaluación] Es validar ese
aprendizaje de los conceptos. O sea, el tema
de la evaluación es [que] nosotros queremos
evaluar o entender a qué nivel se encuentra el
estudiante en los conceptos que estamos

The purpose of assessment is to validate the
apprehension of concepts. I mean, the idea of
assessment is to evaluate or understand the
level to which students get the concepts that
we are teaching. In other words, it is a matter
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enseñando. O sea, es un tema de competencia
[…] no queremos que el estudiante aprenda
hacer el ejercicio tipo, sino que el estudiante
ante cualquier tipo de problemas sepa utilizar
los conceptos que tiene. Entonces ese es el
tema de la evaluación.

of competency. We do not want the students to
learn how to solve the exemplar problem, but
to be able to utilize the concepts they have in
solving any sort of problem. That is the idea of
assessment.
Camilo

Besides apprehension of concepts, Camilo also talked about students’ ability for near
transfer as one of the outcomes to be assessed. However, neither he nor Adriana referred to these
outcomes as the result of a deliberate course design. In contrast, some participants, like Antonio,
were explicit about deliberately designing the course aiming at alignment between learning
objectives and assessment:

Yo creo que uno dentro de sus programas lo
que tiene es unos objetivos o unas
competencias. […] El propósito al final [de
la evaluación] es uno decir si ese estudiante
logró o no, en alto, mediano, o bajo grado,
esas competencias que uno está tratando de
evaluarle allí.

I believe that, in the course program, one has
objectives or competencies. The ultimate
purpose of assessment is to be able to say
whether the student achieved, at a high,
medium, or low level, those competencies that
one is trying to assess there.
Antonio

Like the previous code, the current one comprises ideas compatible with student-centered
conceptions of teaching. However, participants’ varied approaches to defining learning objectives
and deciding what is worth assessing may position them differently along the knowledgetransmission to knowledge-construction continuum.
Assign grades, serve summative role
Seven participants spontaneously referred to the summative function of assessment with
varied levels of emphasis. To make sure, none of them referred to assigning grades and deciding
who passes a course as the only purpose of assessment. In fact, six out of these seven participants
also expressed their reservations about the efficacy of exams and grades to evidence student
learning (see code “Exams and grades do not reflect learning”). It is not a surprise, therefore, that
most participants talked about the summative purpose of assessment as something they must do
on top of the learning checks they would rather do. This idea is evident in a previous quote by
Juliana, now rehashed and complemented to illustrate this idea:
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El propósito de evaluar, en todo curso, debe
ser el que los mismos muchachos se den
cuenta cómo mejorar. Lo que pasa es que
para nosotros es importante que salga de ahí
una nota de quién pasó y quién no pasó.

The purpose of assessment, in any course,
must be that the students themselves discover
how to improve. What happens is that it is
important for us to get a grade out of it to
determine who passed and who did not.
Juliana

Seemingly, Juliana found a workaround the contended inefficacy of traditional assessment
practices using authentic assessment to both evidence learning and assign grades. She seemed,
therefore, comfortable assigning grades. Other participants found it useful to provide students with
multiple grading opportunities as a means to fulfill the summative requirement without falling into
the pitfalls of only written exams to assess learning. Miguel shared an opinion in this direction:

Hay un punto casi que no negociable [en la
evaluación] que son [los] exámenes escritos
individuales. Eso no es negociable. Lo
demás—que cómo hacemos el taller, que
cuántos talleres hacemos, etcétera—eso sí es
negociable sabiendo de antemano cuál es el
peso de cada uno de ellos, ¿verdad? Entonces
eso nos lo exige la universidad, de alguna
manera, y nosotros […] podemos [definir] de
manera autónoma cómo van a ser tomadas
las evaluaciones, puntajes, etcétera.

There is an almost non-negotiable point in
assessment, which is the written individual
exams. Those are non-negotiable. Everything
else—how we go about graded worksheets,
how many we do, etcetera—those are
negotiable knowing beforehand the weigh
assigned to them, okay? Then, the university
requires us to do that, somehow, and we can
define autonomously how to evaluate, how to
score, etcetera.
Miguel

In contrast, other participants did not feel comfortable at all with conducting summative
assessment. In fact, they were explicit in pointing to institutional requirements as the reason
forcing them to assign grades, even though they would prefer not to. Eva was particularly adamant
about this:

Lo que nunca me ha gustado, pero sé que uno
tiene que hacer como profesor, es tomar la
evaluación para sacar una nota; y como no
me gusta, como no le encuentro yo razón de
ser, es lo que más me cuesta y es lo que más
me demoro para sacar una nota.

What I have never liked, but I have to do
nonetheless as a faculty member, is assessing
to assign grades; and because I do not like it,
because I cannot make sense of it, I struggle
with it and it takes me time to assign a grade.
Eva

While this code encompasses views about the summative purpose of assessment, these
views are widely varied and influenced by other beliefs and practices. Therefore, it would be
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inappropriate to ascribe all the participants referenced under this node to a particular conception
of teaching. The following three codes constitute the last subgroup identified under the “Purpose
of assessment” category.
Fair assessment, fair grades
The next three codes encompass views about assessment practices that could be construed
as a part of the instructor’s duty. The current code aggregates ideas expressed by more than half
of the participants regarding fairness in evaluation and grading. In this vein, Camilo expressed his
view of what fair assessment entails along with the hindrances to implement it in his practice:

[El examen] es la herramienta que es muy
difícil de cambiar para nosotros porque yo sé
que todos los estudiantes no tienen el mismo
nivel de aprendizaje, entonces, a uno le
gustaría como poderlos evaluar en diferentes
momentos, o que cuando ellos estén
preparados puedan presentar el examen. […]
Entonces, el examen se vuelve también como
una especie de limitante en ese sentido,
porque en realidad yo sé, sí, estamos
evaluando a todo el mundo con el mismo
rasero y, en realidad, todos son diferentes.

The exam is a tool that is too difficult for us to
modify because I know that not all students
have the same level of learning, so I would like
to be able to evaluate them at different times,
or that when they felt prepared they could take
the exam. Then, the exam also becomes a sort
of a limitation in that sense, because I know
that we are evaluating by holding all students
accountable for the same standards and,
actually, they are all different.
Camilo

Camilo’s idea of fair assessment is tied to the acknowledgment of students’ individual
learning skills. Other participants expressed ideas of fairness related to adjusting individual grades
when students deserved it. These ideas constitute the subtle variation identified under this code as
“Work around grading policies whenever fair”. Adriana provided a good example of such an idea:

Yo a un estudiante cuando al final va a mi
oficina y me dice: profe, perdí la materia, me
quedó la materia en 2.9’ le digo: ‘siéntate.’
‘Profe, pero es que ayúdeme.’ Y yo [digo:]
‘no, es que no te voy a ayudar; si tú sabes la
materia yo no tengo ningún problema en
pasarte, o sea, si tú logras los objetivos de la
materia yo te paso. Si tú sabes diseñar un
concepto, si sabes qué herramientas utilizas,
si sabes cuáles son esas herramientas, yo no
tengo ningún problema.’ Entonces [le digo:]

At the end of the term, when a student comes
to my office and tells me: ‘professor, I failed
the course, I got a 2.9’ I tell them: ‘come, sit
down.’ And they say: ‘professor, please help
me.’ And I say: ‘no, I am not going to help you;
if you know the course I have no problem in
passing you, I mean, if you achieve the
objectives of the course, I will pass you. I
mean, if you know how to design a concept,
what tools to use, which tools those are, I do
not have a problem.’ Then I tell them: ‘come,
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‘venga pues, le voy a hacer un examen de
conocimientos, algo básico; conversemos y
yo conversando con usted me doy cuenta si
usted entiende o no entiende mi materia, yo
no lo voy a dejar si usted entiende.’

I will test your knowledge, something basic, let
us talk and talking I will see if you understand
or do not understand my course, and I am not
going to fail you if you understand.’
Adriana

While not readily located along the continua of conceptions of teaching discussed so far,
all the excepts grouped under this node share a similar notion of the stance of the instructor
regarding grading: grades impact many aspects of students’ lives and therefore should be fairly
assigned.
Classroom assessment
Eight participants discussed actions within their teaching practice aligned with the notions
and expected benefits of classroom assessment techniques (see Angelo & Cross, 1993). The
excerpts grouped under this node describe strategies participants reported using to gauge the
progress of the class and gather feedback to both help the students learn and adjust the pedagogy
appropriately. The following excerpts exemplify some of the classroom techniques used by many
participants:

A cada rato yo vivo haciendo quizzes orales
en ese sentido, que no son calificación, si no
simplemente para volver a recordar. […] O
sea, yo […] siempre voy preguntando los
conceptos que yo espero que ya en ese
momento ya estén interiorizados. Entonces,
por ejemplo, una semana después de haber
visto las dimensiones del desempeño del
sistema productivo, entonces [pregunto:] ‘ah,
¿se acuerdan cuáles son las dimensiones del
sistema productivo?’

In that regard, I constantly quiz students
orally, without grading, just to rehash
concepts instead. I mean, I ask reiteratively
the concepts that I expect students to have
already interiorized. Then, for instance, a
week after seeing the dimensions of
performance of a productive system, I ask
them: ‘hey do you remember what are the
dimensions of a productive system?

Yo aplico mucho los controles de lectura, una
práctica que en donde yo le coloco a mis
estudiantes temáticas; entonces yo antes de
comenzar la clase, sin explicarles nada, les
hago un examen, un preexamen de esos
saberes, con preguntas de haber hasta dónde
pudieron alcanzar a leer bien, si entendieron
lo leído.

I often use reading checks, a practice whereby
I assign readings on particular topics to the
students; then, before the class starts, without
presenting any content, I apply an exam, a
pre-exam of such topics, with questions to
determine how much they got to read properly,
whether they understood what they read.
Felipe

Roberto
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Like Roberto and Felipe, many participants talked about reading checks and quizzes—
graded or not—as tactics they used to keep track of student learning and foster it. In his excerpt,
Felipe also hinted to the idea of using assessment as a feedback to adjust his teaching, an idea that
Daniel articulated more explicitly:

Para mí la evaluación es más una estrategia
para conducir el tiempo que se dedica o el
esfuerzo que se debe dedicar a cada tema:
dónde se debe hacer más énfasis, dónde se
deben buscar más ejemplos, dónde se deben
hacer más ejercicios.

Assessment, to me, is more of a strategy to
determine the time allocated or the effort that
must be put into every topic: where to
emphasize more, where to provide more
examples, where to work on more problems.
Daniel

Summing up, the excerpts referenced in this code resonate with the notions and intentions
of classroom assessment techniques, namely checking for and fostering student learning constantly
and adjusting teaching strategies timely (Angelo & Cross, 1993). Therefore, these ideas seem to
align well with a student-centered conception of teaching.
Assessment aligned with content taught
The last node in this group of assessment codes related to teaching practices dealt with
keeping alignment between what is taught and what is assessed. While this code can be connected
with “Fair assessment, fair grades” (in fact, four out of the seven participants referenced in the
current code were also referenced in the latter), I deemed it relevant to maintain the distinction
because of the idea of alignment underlying this code. The following excerpt by Cristina,
complemented with a short passage already quoted before, explains this idea of alignment clearly:

Eso sí los motiva bastante [a los estudiantes]
porque [el trabajo en clase] es relacionado
con la forma de calificar. […] Va a sonar
como muy redundante, pero lo que se
pregunta en los parciales, es lo que yo enseño
en clase.

This motivates the students a lot because what
we do in class is related to the way I grade.
This is going to sound like very redundant, but
what I ask in the exams is what I teach in the
class.
Cristina

Like Cristina, other participants reported the intentional alignment between the assessment
and the content taught. Going a step further, Mario expressed his vied in a way that resembled the
tenets of backwards course design (Wiggins & McTighe, 1998):
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Mi trabajo en, digamos, la parte fuerte, ha
sido que a partir de definir yo mismo qué es
la evaluación, es que he ido haciendo todos
los demás procesos de docencia y de
didáctica

My job, say, the central part, has been that
through defining myself what assessment is, I
have been constructing all the other processes
of teaching and didactics.
Mario

Mario’s approach was more scholarly than simply assessing what he taught: it involves
finding appropriate pedagogies. Specifically, Mario defined the learning goals for his course and,
after struggling to make sense of the assessment of such goals, Mario deliberately adjusted his
pedagogy to be aligned with both content and assessment. In general, the idea of alignment shared
by all excerpts in this node seems to lean toward a student-centered conception of teaching.
To sum up, I identified three major themes within the “Purpose of assessment” category:
1) how to evidence learning, 2) the aims of assessment, and 3) the duty of the instructor regarding
assessment. In particular, the first two themes portrayed visible tensions between participants’
conceptions (beliefs) and behaviors (actions) regarding assessment. Ideas of grading being a dreary
practice that fails to evidence learning but is nonetheless required were pervasive. To a large
extent, such ideas stemmed from a disconnect between participants’ beliefs and their compliance
with institutional policies. On the other hand, the third theme presents connections between beliefs
regarding “Purpose of assessment” and “Role of the teacher” where such tensions were not present.
and the goal was facilitating student learning.

Expected Outcome
With a total of eight codes and 79 references identified across all the transcripts, the
“Expected outcome” turned out to be the least densely populated category in the present study. It
is worth recalling that only one question in the interview protocol asked participants directly about
this topic. However, all participants provided at least once passage during their interviews
describing their views of the expected results of the teaching and learning effort. Such results were
discussed mainly as skills, attitudes, and behaviors that students should exhibit as a result of the
educational experience, usually understood as the participant’s course but not limited to it. The
remainder of this section illustrates the first five codes identified within this dimension, all of them
expressed by five or more participants as listed in Table 12.
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Table 12. Coding summary of the “Expected outcome” category
Code (node)
Participants References
Expected outcome
20
79
Students become able to analyze and solve problems
10
13
Prepare students for future duties and job
9
21
Foster professional skills
9
17
Long-term retention of basic concepts
6
10
Students go meta about their knowledge
5
7
Positively impact society
3
4
Prepare students for future courses
3
5
Students surpass the teacher
2
2

Students become able to analyze and solve problems
Coherent with the widely spread notion that engineers are predominantly problem solvers
(Jonassen, 2014), half of the participants expressed their interest in helping their students become
able to analyze and solve engineering problems. Such problems could be related to the professional
practice or circumscribed to the class, but always authentic and relevant. Enrique, whose views
favored the notion of the problem-solver engineer, discussed his expected outcome:

Pensaría yo que [el estudiante] debe tener la
capacidad de plantearse el problema que es.
No las causas ni las consecuencias. Y debería
tener la capacidad de promover, así sea a
nivel de diseño, una solución a ese problema.

I would like to think that students should have
the ability to pose the correct problem. Not the
causes or the consequences. And they should
have the ability to propose, even if only at the
conceptual level, a solution to that problem.
Enrique

Mario, who is working in adapting his class to a problem-based format, shared a similar
view that complement’s Enrique’s:
Yo trato de mirar que en […] cada clase,
vamos afrontando problemas, porque es que
la razón de ser de nosotros los ingenieros es
solución de problemas; o hacer propuestas
con base en problemas que uno ve. […] En el
curso mío, el estudiante debe tener la
capacidad de tomar un problema, analizarlo,
y con base en sus conocimientos, proponer
soluciones para ese problema.

I try to see it that, in every class, we confront
problems, because problem-solving is the
essence of us engineers; or advancing solution
proposals based on the problems that one
sees. In my class, students should have the
ability to look at a problem, analyze it, and,
based on their knowledge, advance solutions
to that problem.
Mario

139
The previous excerpts are explicit regarding the problem-solving ability that these
participants believed students should acquire. Instead, some participants stressed the problemanalysis part. Juliana was among them:

Hay un punto clave que, con el paso de los
años, uno empieza a entender: lo importante
no es que [los estudiantes] se sepan la
fórmula de memoria, que todo eso está en los
libros; para mí lo clave es que tengan claro
un proceso de—un análisis, un proceso de
análisis.

There is a key element that, as years go by, one
starts to understand: what matters is not that
students know the formula by heart, for it is in
the books; to me, what is key is that they have
a clear process of—an analysis, a process of
analysis.
Juliana

The ideas of students becoming able to analyze and solve problems connect to the
assessment of student apprehension and application of relevant concepts and content knowledge
identified under the “Purpose of assessment” dimension. However, there is no evident connection
of the former ideas with the two continua discussed so far, namely the teacher- vs. student centered
and the knowledge-transmission vs. building. Further exploration of codes within this dimension
corroborates this argument.
Prepare students for future duties and job
Almost half of the participants spoke about outcomes of the educational process that should
be visible in students’ future professional life. Seven out of the nine participants referenced in this
node were also referenced in the previous one (i.e., “Students become able to analyze and solve
problems”). As mentioned before, this is consistent with the notion of engineers being mainly
problem solvers and engineering being a profession aimed at solving relevant problems. Camilo
was one of the participants whose views were identified with both codes:

En ingeniería [su programa] nos hemos
enfocado más que todo es enseñarle
realmente lo que el estudiante va a necesitar
después. O sea, hemos quitado mucho tema,
que eso también es algo de lo que veíamos de
la cebolla [prioridades curriculares], y era
‘hombre, enfoquémonos realmente lo que él
tiene que saber.’

In my engineering program we have focused
on teaching students what they really are
going to need later. I mean, we have removed
a lot of content, which is something we
discussed when talking about curricular
priorities, and was like ‘hey, let us focus really
on what they need to know.’
Camilo
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Camilo’s excerpt shows how an expected outcome of instruction impacted back on
instructional design, helping him and his colleagues define the curricular priorities of the course.
Cristina shared a similar view of aligning assessment practices with the expected outcome:
Yo les digo [a los estudiantes] mucho: […]
‘usted va a analizar eso y va a saber
interpretar y representarlo en los diferentes
diseños.’ Entonces para mí esa es la
evidencia [de aprendizaje]. Porque ellos van
a salir a la industria a hacer esto también.
Entonces [les van a pedir] un diagrama de
componentes, un diagrama de despliegue. Y
que ellos no sepan hacerlo—pues, eso sí es
imperdonable, cuando hay un estudiante de
ingeniería […] que no sepa diseñar.

I tell my students many times: ‘you are going
to analyze this, and interpret it, and represent
it across the different designs.’ Then, that to
me is the evidence of learning. Because the
students are going out to the industry to do the
same. Then, someone is going to require them
a component diagram, a deployment diagram.
And if they do not know how to do it—I mean,
it is unforgivable when a student of this
program does not know how to design.
Cristina

While the expected outcome portrayed by the excerpts in this code seems wider in terms
of preparing students for future practice beyond problem-solving skills, there are similarities with
the previous code. The views expressed by participants within this code are also strongly connected
with content knowledge but include deliberate design of content and assessment strategies. There
is, however, no evident relation of these two codes and the protagonist and knowledge continua.
Foster professional skills
During the interviews, nine participants spoke about the importance of fostering students’
professional skills as a significant outcome of the educational experience. Such professional skills
included mainly teamwork and social and communication skills—including foreign languages.
Eva touched upon all these elements and a few more:

[Sería ideal un curso] Donde hubiera tiempo
para desarrollar la creatividad de los
muchachos, desarrollar la sociabilidad de los
muchachos. O sea, que en el curso yo pudiera
hacer actividades donde ellos aprendieran,
no solamente cosas técnicas que necesiten—
pero que las aprendan de verdad—[sino que
además] aprendan a relacionarse y a
trabajar en equipo, aprendan a comunicarse,
aprendan a ser de este mundo algo mejor.

It would be ideal to have a course where there
was time to develop students’ creativity, their
social skills. I mean, a course where I could
plan activities for the students to learn not
only the technical stuff that they need—but
really learn it—but also learn how to relate
with each other and work in teams, learn how
to communicate, learn how to make this world
a better place.
Eva
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Although aspirational, Eva’s view aligned well with professional skills desirable in
engineering education (ABET, 2011; NAE, 2004). From a more pragmatic stance, Lucas shared a
view that also praised such skills and added some elements. When asked about the things that a
student should evidence as a result of the educational experience, he answered as follows:

[El estudiante] debería estar en capacidad de
demostrar algunas competencias genéricas
como trabajar en equipo; debería estar en
condiciones de analizar y sintetizar
información; saber buscar y seleccionar
información de calidad; debería estar en
condiciones de utilizar herramientas
matemáticas; […] de poder comunicar los
resultados o los avances de su proyecto a
través de—ya sea por escrito, o a través de un
evento académico.

A student should be able to demonstrate some
generic competences, like teamwork; they
should be able to analyze and synthetize
information; should know how to search for
and select quality information; should be able
to use mathematical tools; should be able to
communicate the results and progress of their
projects, either through—either in a written
format or through an academic event.
Lucas

All the excerpts comprised by this node showed a departure from content knowledge as the
central piece of participants’ expected outcome of education and moved into fostering skills
important for students’ professional career. Interestingly, six out of nine participants referenced in
the current code were also referenced in the code “Students become able to analyze and solve
problems”, which reasserts the professional character participants assigned to analysis and
problem-solving skills. In contrast, only two out of the nine participants identified with this code
were also identified with the next one, which is evidently centered around content knowledge.
Long-term retention of basic concepts
Roughly a third of the participants discussed the existence or identification of a set of basic
or fundamental concepts inherent to their disciplines. As a result, these participants expected an
important outcome of the educational experience to be that students learned and retained such
basic concepts. Ana made a clear and concise case for this idea:

Me gustaría que [los estudiantes]
aprendieran los conceptos básicos, esos los
fundamentales, los que son casi como sumar
y restar, los básicos de la asignatura.

I would like that my students learned the basic
concepts, the fundamentals, those that are
almost like addition and subtraction, the basic
concepts of the course.
Ana
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Along the same lines, Adriana talked about those fundamental concepts, or enduring
understandings (see Wiggins & McTighe, 1998), and the importance of students being able to
recall those concepts in their professional practice:

Trato de que ellos [los estudiantes] me vayan
diciendo a ver si sí están aprendiendo algo,
porque yo siempre les digo: ‘a mí me interesa
es que ustedes de aquí salgan con las partes
básicas por lo menos; no me interesa que
sepan el detalle, pero sí que si alguien les
pregunta cómo voy a abordar un problema de
diseño […] ustedes sepan por lo menos los
pasos macro.’ […] Uno siempre trata como
de mirar cuáles son los contenidos como
claves del curso, uno dice: ‘hay conceptos
que a mí me parece que a uno no se le
deberían de olvidar’, entonces yo trato
siempre de apuntarle a esos conceptos, para
que tú sepas cada concepto.

I try to have students constantly tell me
whether they are learning something, because
I always tell them: ‘I am interested in you
getting out of here with the fundamentals at
least; I do not care that you know the details,
but I would like that if someone asked you how
to confront a design problem, you would know
at least the big steps.’ I always try to identify
what are the key contents of the course, I say:
‘there are concepts that I believe one should
never forget’, therefore I always try to stress
those concepts, so you learn every concept.

Adriana

Like Ana’s and Adriana’s, all the excerpts coded under this node showed participants’
understanding of the importance of defining curricular priorities for their courses (see Wiggins &
McTighe, 1998). In that vein, while content knowledge is paramount to this code, these
participants seemed to be genuinely interested in fostering learning rather than simply transmitting
such content knowledge.
Students go meta about their knowledge
A handful of participants discussed the importance of fostering students’ metacognitive
skills through the educational experience. Such metacognitive skills where described mostly in
relation to students’ ability to assess their learning, consolidate their knowledge, and discern when
and how to use it. Miguel explained this idea in detail:

[Mi propósito] sería como que no solamente
que ellos [los estudiantes] pudiesen lograr
los cometidos [objetivos de aprendizaje], sino
que haya una pequeña reflexión sobre lo que
hicieron: si les costó trabajo, eso para qué les
va a servir, eso qué tiene que ver con los

My purpose would be that students could not
only achieve the learning objectives, but also
reflect a little on what they have done: whether
it was difficult, what is that going to be useful
for, what does it have to do with the rest of the
content. I mean, to bring them to that point of
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demás temas. Es decir, llevarlos a ese punto
de la reflexión. O sea, a veces nada más nos
quedamos en ‘sí, ya yo sé este concepto’ pero
y eso ¿para qué? Entonces, [me gustaría]
quizás llegar a ese otro nivel de reflexión del
porqué de esas cosas.

reflection. Because sometimes we just stop at
‘okay, I know this concept’ but what for?
Then, perhaps I would like to reach that next
level of reflection about why we learn these
things.
Miguel

The views grouped under this node focus on helping students develop skills to regulate
their learning and become able to construct knowledge based on what they know. In that sense,
among the codes illustrated within the “Expected outcome” dimension, this code is the only one
that could be tied directly to student-centered and knowledge-construction conceptions of
teaching. However, all the eight codes identified suggest a different classification to the one that
is possible along the teacher- to student-centered and knowledge-construction to knowledgetransmission continua.

Based on the codes described in this dimension, such new classification can hardly be
construed as another continuum. Instead, this classification is a set of expected outcomes stemming
from a common root of content-driven results (e.g., retain basic concepts; acquire problem solvingskills) and branching into increasingly widening contexts, namely individual (e.g., prepare for
future courses; acquire metacognitive skills), professional (e.g., acquire professional skills, prepare
for future job), and societal (e.g., positively impact society). These context levels are not far from
the classification of CoT scheme advanced by Pratt (1992) and provide a good starting point for
defining the themes that characterize the “Expected outcome” dimension.

Teaching-Research Nexus
When prompted to talk about the relationship between their teaching practice and research,
participants took different stances and shared multiple views. Some of them identified two possible
paths, namely educational research and disciplinary research, and addressed them separately.
Other participants immediately started talking about one of these two paths until I prompted them
to touch upon the other one. While the codes identified under this category could not capture that
whether a participant spontaneously addressed certain kind of research or not, they did capture a
variety of participants’ perspectives regarding educational and disciplinary research, both as
consumers and producers (see Table 13).
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Table 13. Coding summary of the “Teaching-research nexus” category
Code (node)
Participants References
Teaching-research nexus
20
132
Trial-and-error approach to classroom research
15
22
Classroom research opens learning possibilities
11
17
Educational literature supports innovations
10
14
Disciplinary research updates content and applications
9
14
Research as a tool for students
8
18
Collaboration to conduct educational research
6
9
I could not assert that I do educational research as such
6
7
I have done educational innovation without knowing
5
6
Scarce support for scholarly teaching
5
6
Competing time and resources
4
6
Nexus is or could be constructive
4
5
Educational research must be applicable in context
4
5
Students might get confused with innovations
3
3
Given the special character of this dimension within this dissertation, this section elaborates
on all the codes listed in Table 13. As done in some previous categories, I rearranged the order in
which these codes are presented attempting to group comparable codes into potential themes.
Trial-and-error approach to classroom research
The first group within this category comprises five codes related to participants’ views of
educational research. Three-quarters of the participants described experimenting with different
instructional strategies in their classrooms with the aim of fostering student learning. While the
experimental approaches described varied in the strategies used and the rigor with which student
performance and class results in general were recorded and analyzed, they all shared the notion of
lacking clear direction or certainty about the actual benefits. When prompted to talk about
educational research, Antonio shared a passage that illustrates this code with clarity:

Uno lo que trata es, a través de esa
investigación educativa, comenzar a tantear
qué tipo de cosas son las que uno podría estar
utilizando. Y no deja de ser una
experimentación realmente, porque nadie me
va a garantizar que si utilizo este método
aquí, voy a lograr un mejor resultado. Pues,
eso posiblemente va a pasar con un grupo de

What one tries to do through educational
research is to begin to try what type of
strategies one could be using. And that is
nonetheless an experimentation process after
all, because no one is going to guarantee me
that if I use this method here, I will obtain a
better result. I mean, that is possibly going to
happen with a group of individuals. But if I
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individuos. Pero si el grupo de individuos lo
cambio, pues básicamente no necesariamente
el resultado va a ser el mismo.

change that group of individuals, basically the
result is not necessarily going to be the same.
Antonio

In contrast, Eva spontaneously shared a view of educational classroom research that, while
still characterized by informality and a trial-and-error approach, did not speak to the doubts casted
by Antonio’s excerpt in terms of the guarantee of potential benefits:

Para mí cada clase es una sesión de
investigación. Cuando yo empiezo a mirar
cómo voy a hacer mi siguiente clase,
pensando lo que hice en esta, en cuál es la
reacción de los muchachos, en cómo fue que
lo hice el semestre pasado, qué es lo que
pretendo hacer, cómo quiero modificar esto.
Creo que cada cosita de esas es como si se
hiciera un proyectico de investigación que no
es formal, pero que tiene todos los elementos
de investigación. Estamos buscando mejorar
algo y como tal, siempre estamos buscando
comparar, hacer algo nuevo, hacemos el
ensayo, miramos, analizamos resultados,
volvemos y replanteamos, buscando siempre
algo. Para mí eso es investigación aplicada.

Every class is a research session to me. When
I start thinking about how I am going to
deliver my next class, thinking about what I
did in this one, about the students’ reaction,
about how I did it last semester, what is it that
I attempt to accomplish, how do I want to
modify it. I believe that each one of those
pieces is like conducting a little research
project that is non-formal but has all the
elements of research. We are always trying to
compare, make something new, we run the
trial, observe, analyze the results, go back and
restate hypotheses, we are always looking for
something. This is applied research to me.
Eva

In general, all the excerpts under this code are positioned at different stages of participants’
engagement and experience with classroom research. Specifically, the passages showed variations
in how deliberate and informed were participants’ efforts to try innovative teaching practices in
their classroom. Moreover, there were also noticeable variations in how participants would
measure the impact of such efforts.
Classroom research opens learning possibilities
When discussing educational research, eleven participants referred to the aims of
classroom research. Such aims included to tackle identified problems, explore learning
opportunities, and try innovative instructional strategies. Eight out of the eleven participants
identified with this code were also identified with the previous one, (i.e., “Trial-and-error approach
to classroom research). Camilo, who was one of these eight participants, provided the following
view of educational research:
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El objetivo de la investigación [educativa] es
buscar una mejora, tanto en la enseñanza
como en el aprendizaje. Ya sea utilizando
nuevas herramientas, llamémosla físicas o
conceptuales, o teorías, digamos, como para
poder mejorar. Yo creo que el objetivo de la
investigación tiene que ser ese. Pues, uno no
pretende incluir una herramienta en un curso
para que el estudiante aprenda menos.

The aim of educational research is to foster
improvement in both teaching and learning.
Either by using new tools, let us call them
physical or conceptual tools, or theories, say,
to be able to improve. I believe that the aim of
research must be that one. I mean, no one
wants to include an educational tool in a
course so that students learn less.
Camilo

Camilo’s definition of educational research, as broad as it is, arguably came from a
perspective compatible with the idea of classroom research. Cristina, who holds a Ph.D. in
education, shared a similar view focused on learning and motivation. However, her view is
seemingly narrower and focuses on teaching and learning the specific engineering discipline that
she instructs. In that sense, and given Cristina’s credentials as an educational researcher, her
approach could be construed as an example of discipline-based educational research (see Singer
& Smith, 2013) as depicted by the following excerpt:

Nosotros en el semillero exploramos temas de
[mi curso] y buscamos las mejores prácticas
de enseñar esos temas. […] El estudiante
moderno, como por todas estas distracciones,
por tanta información que hay, es diferente.
Entonces hay que buscar las formas de
cautivar. Entonces todas estas [cosas]—
buscar las maneras como de que ellos se
interesen en los temas […]—se aborda desde
la parte de la investigación en educación.

In the undergraduate research group, we
explore topics of my class and search for the
best practices to teach those topics. Modern
students are different because of all the
distractions, because of so much information
available to them. Then, you must find ways to
captivate them. Then, all those things—finding
ways to spark their interest in the topics—can
be explored through educational research.
Cristina

Cristina discussed the utility of educational research in light of her beliefs about the traits
of students and the challenges such traits pose. In that sense, Cristina’s excerpt, which revolves
around research, suggests that reciprocation between beliefs and behaviors is as visible in faculty’s
research as it is in their teaching practices. This is consistent with the tenets of SCT, which is not
limited to specific contexts of human activity. The effect of the context on beliefs about educational
research can be observed too. For instance, Antonio, who has found support to present and publish
his work at educational conferences, shared the following:
Siempre he tratado de mostrar cosas que he
hecho en relación con las mejores prácticas

I have always tried to showcase what I have
done regarding the best teaching practices, or
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docentes, o por lo menos lo que uno ha
tratado de hacer para mejorar esa cuestión.
Entonces en algunos eventos participo,
muestro trabajos que he hecho en relación
con eso. […] Yo creo que la investigación
educativa es como buscar diferentes formas
de poder cubrir una serie de necesidades de
individuos con unas características muy
distintas todos, ¿sí? Y que básicamente le
permita a uno como entender cuáles son esas
mejores prácticas que uno podría estar
utilizando, dependiendo de algún tipo de
temática que se esté cubriendo.

at least what I have tried to do to improve
teaching. Then, I have participated in some
events and presented the work I have done in
this area. I believe that educational research
is like finding different ways to cater to the
needs of individuals with very dissimilar
characteristics among them, okay? And this
should basically allow one to understand
which are those best practices that one could
be using, depending on the kind of topic being
covered.
Antonio

In sum, most excerpts within this node described classroom research practices influenced
by participants’ individual beliefs, experience with, and exposure to educational research. Like the
previous code, this one portrays participants’ clear aim of fostering learning rather than merely
transmitting content. Along with this aim came the belief that educational research should serve
the purpose of opening possibilities for student learning.
Collaboration to conduct educational research
Six participants reported collaboration with and support from colleagues to conduct
educational research, mainly at the classroom level but with varied levels of complexity. In all
cases, such collaboration was discussed as something convenient and desirable. Ana provided an
exemplar of intra-departmental collaboration to conduct classroom research:

Tengo una ventaja, yo creo, [y] es que para
I have an advantage, I believe, which is that
estos experimentos y estas cosas tengo el
for these experiments and stuff I have support
apoyo de mis colegas. O sea, a veces les
from my colleagues. I mean, sometimes I share
comunico mis ideas, les digo que estoy
my ideas with them, I tell them what I am
haciendo, les digo: ‘oigan, ¿ustedes me
doing, I tell them: ‘hey, could you please
podrían contestar esta encuesta? ¿Me
answer this survey? Could you let me
podrían atender esta entrevista?’ que eso es
interview you?’ which is what we are doing
lo que estamos haciendo este año. El semestre
this year. Last semester, I told them: ‘hey,
pasado les dije ‘oye, ¿ustedes me ayudan a
would you help me apply this concept
aplicar este concept inventory en este curso?’
inventory in this course?’ I really do have the
Realmente, yo sí tengo el apoyo de mis
support of my colleagues.
colegas.
Ana
Interestingly, in Ana’s case it seems like collaboration consisted in her colleagues
becoming study subjects or allowing their classes and students to be studied. In other cases,
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colleagues served the role of co-researchers who brought different knowledge and skills to the
table. The next excerpt by Gabriel exemplifies such type of collaboration:

Tenemos un escrito en el cual miramos la
correlación entre los temas en esa malla
[curricular], cómo se conecta un tema con
otro, y cómo se conectan los quizzes que
hacen ellos [los estudiantes] con sus
parciales. Y eso fue […] una muestra de
estudiantes que cogimos durante todo el
semestre, y eran casi como 250 estudiantes,
con los cuales bajamos todas las notas,
bajamos todos los registros, y con un profesor
de acá, que es sicólogo, hicimos unas
correlaciones de todos los temas con todos
los quizzes, con todos los sistemas.

We have a paper in which we explored the
correlation between the subjects in the
curriculum, how one subject is connected to
another, and how students’ quizzes are
connected with their midterms. And that was a
sample of students that we gathered
throughout the whole semester, and there
were almost 250 students for whom we
downloaded all the grades, all the data, and
with a colleague here, who is psychologist, we
calculated correlations of all the subjects with
all the quizzes, with all the systems.
Gabriel

As shown in the previous two codes, most participants reported engaging with educational
research at different levels, motivated by their willingness to foster student learning. On the other
hand, less than a half of the participants mentioned collaborating with colleagues as a crucial part
of their educational endeavor. Choosing to improve education and finding support and
collaboration opportunities among colleagues, have been suggested elsewhere as the initial and
necessary steps to foster the emergence of a community of practice (Pitterson et al., 2018, 2016).

So far, the codes identified under this category do not provide evidence of participants
feeling members of a community of practice—beyond the casual collaboration with colleagues—
focused on improving engineering education. However, I argue that their shared intention of
fostering student learning and their engagement with educational research, despite the doubts they
reported, prove that there is potential for community building.
I could not assert that I do educational research as such
This code comprises participants’ views about the informality or lack of rigor of their
approaches to educational research, mostly classroom research. This idea is consistent with the
doubts about educational research that some participants expressed in the previous three codes,
particularly in the first two. In fact, five out of the six participants referenced in this code were
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also referenced in the code “Trial-and-error approach to classroom research”. Adriana, who was
one of such participants, shared the following view:

Yo trato eso [la innovación pedagógica]
como si fuera un experimento: vamos a
experimentar aquí, vamos a probar esto.
Obviamente lo chévere sería poder lanzarlo
con toda la rigurosidad científica y uno decir:
‘ah, entonces aplico esta herramienta, esta
no’, pero eso no se da muchas veces.
Entonces, uno dice: ‘bueno vamos a mirar si
esto mejora algo.’ Obviamente no es muy
riguroso, pero uno dice ‘sí funcionó’ o ‘hay
que cambiarle esto.’

I deal with educational innovation as though
it was an experiment: let us experiment here,
let us try this. Obviously, it would be desirable
to launch these experiments with all the
scientific rigor and say: ‘ah, then I will apply
this tool, not this one’ but that is not often the
case. Then, one says: ‘okay, let us see if this
improves something.’ This is obviously not too
rigorous, but one can say ‘it worked’ or ‘I
need to change this.’
Adriana

Other participants were more explicit than Adriana in shying away from calling research
the innovative practices they tried to implement in their classrooms. Isabel and Diego discussed
this idea amply:

Yo creo que ahí [en cuanto a investigación
educativa], a mí sí me falta mucho; todo, en
realidad. Porque, aunque por ejemplo yo he
tratado de incorporar cositas […] [prácticas
innovadoras] aunque los incorporo en las
clases, yo nunca he hecho una evaluación
para determinar si esas poquitas cosas que he
involucrado sí tienen un efecto positivo en el
aprendizaje

I believe that I lack a lot regarding
educational research; everything, actually.
Because, for instance, although I have tried to
incorporate a few innovative practices,
although I adopt them in my classes, I have
never made an assessment to determine
whether those few things that I have adopted
did have a positive impact on learning.
Isabel

De pronto lo que sí hace falta para cerrar el
círculo [de investigación en el aula] es
evaluar, ¿no? la evaluación del impacto; yo
creo que es un aspecto bien complicado. Y es
uno quien pues no—realmente en el momento
no he sentido que tenga la energía para
hacerlo, o las herramientas. Pero sí creo que
[uno] poco a poco va adquiriendo algunas de
esas ideas [de innovación educativa] y las va
aplicando allí [en el aula].

Perhaps what is missing to complete the circle
of classroom research is assessment, no?
assessment of the impact; I believe this is a
very complicated aspect. Because it is one who
does not—currently, I do not feel that I have
the energy or the tools to do it. But I do believe
that one slowly acquires some of the ideas of
educational innovation and applies them in
the classroom.
Diego
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The three excerpts presented in this code pointed to the same idea: what prevents
participants to feel secure about the soundness of their classroom research is the lack of resources
and knowledge to assess the impact of educational innovations. Because of this deficiency, Isabel’s
and Diego’s excerpts dangle over the line between conducting classroom research and applying in
the classroom educational innovations found in literature, workshops, or similar resources. The
next group of three codes touches upon that idea.
Educational research must be applicable in context
This is the last of the five codes grouped under the potential theme of educational research.
Four participants with limited experience in educational research discussed the need for making
research more applicable and appropriate to the needs of the context, be this context the classroom
or the local education setting. For instance, Enrique, who questioned before the applicability of
faculty development courses oriented by experts in pedagogy, shared similar reservations
regarding the applicability of some types of educational research:

Un grupo de investigación en la docencia de
ingeniería me parece una vaina bien
interesante, pero siempre tengo también [la
duda] si se me quedan solamente estudiando
la pedagogía y cómo aprender, entonces
vainas de ese tipo no me interesan mucho.

A research group focused on engineering
education seems very interesting to me, but I
also always doubt whether they will keep only
studying pedagogy and how learning happens,
so I am not interested in things like these.
Enrique

Enrique’s excerpt conveys a partial view of the possibilities of educational research in
engineering, probably due to a lack of information. From a wider perspective, Gloria discussed the
need to adapt research results to the Colombian context before trying to implement changes based
on those results. When discussing educational research, she made a very compelling statement
about a common mistake she observed:

La falla que ha habido en nuestro sistema
educativo colombiano, [es] venir y traer
metodologías de otros países, que allá se dan
porque se dan las condiciones, los contextos
los dan, y aquí queremos aplicarlas [sin
adaptarlas].

The flaw we have had in Colombian education
is bringing methodologies from other
countries, which work there because they have
the proper conditions and contexts, and here
we want to apply them without adapting them.
Gloria
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The views of Enrique and Gloria provide crucial information to inform the design of
professional development experiences aimed at helping faculty familiarize with educational
research and gain confidence in its value and applicability.
Educational literature supports innovations
This and the next three codes deal with participants’ views of and experiences with the
implementation of innovative, literature- or evidence-based teaching practices in the classroom.
Half of the participants recalled perusing educational literature to inform instructional strategies
in their classrooms. These participants found such literature either on their own, mostly searching
online repositories, or were introduced to it during faculty development courses and workshops.
The next excerpt by Adriana illustrates the former case:

Uno puede en [la parte] estratégica [de la
docencia] necesitar un poquito de ayuda,
pero si uno es investigador uno lee y uno dice:
‘aula invertida; aprendizaje activo.’ Usted
empieza a leer y empieza a leer una cantidad
de cosas y uno dice: ‘¡ah! Ideas, hagamos
esto, hagamos esto, hagamos esto.’ Entonces
muchas veces en este sentido uno puede
trabajar en la parte estratégica.

One might need a little help regarding
teaching strategy, but if one is a researcher
one reads and says: ‘flipped classroom, active
learning,’ You start to read and start to
encounter a bunch of things and one says: ‘ah!
Ideas, let us do this, let us do this.’ Then, many
times, this is how one can work on the teaching
strategy.
Adriana

Adriana talked about using her skills as a researcher to find and interpret educational
literature that could inform her teaching practice. In contrast, Diego talked about pulling ideas of
innovative educational practices from the faculty development courses he has attended:

Mi único contacto con la investigación en
educación y demás, ha sido básicamente a
través de los procesos de formación que he
seguido acá en la universidad. Digamos que
en esos momentos se ha tenido la oportunidad
de ver algún material; he integrado [a la
clase] algunas de esas herramientas, técnicas
y demás. Por ejemplo, el aula invertida es una
cosa que vi en una sesión de estas de
formación docente, y me pareció muy
interesante y la puse en práctica.

My only contact with educational research
and such has been basically through the
development opportunities that I have
attended here at the university. Let us say that
during those moments I have had the chance
to peruse certain content; I have adopted in
my class some of those tools. For instance, the
flipped classroom was one of those things I
saw during one of those faculty development
sessions, and I thought it was interesting and
put into practice.
Diego
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While approaches like Adriana’s are possibly more proactive than Diego’s, both resulted
in participants adopting literature-based educational innovations in their classroom. The next code
describes a situation where participants’ awareness of the description in literature of some
educational innovations did not precede their implementation.
I have done educational innovation without knowing
Sometimes, faculty would spontaneously come up with innovative ideas to try in their
classrooms. Often, such ideas dealt with pedagogy and assessment strategies. Only after attending
faculty development courses or talking with more knowledgeable colleagues about educational
issues, these faculty would learn that the strategies they implemented had been named and
described in scholarly literature. Five participants in this study reported experiencing this situation,
and all but one of them also reported engaging with the trial-and-error approach to classroom
research. Let Gloria, the only participant who was not referenced in both codes, illustrate the
current one:

Lo interesante es que lo que ustedes traen [en
los talleres de formación docente], uno dice:
‘ah, pero yo he hecho alguito de esto.’
Entonces, como que uno mismo va
reevaluando que hay cosas que están [en mi
práctica docente] y que de pronto una no ha
visto.

What is interesting is that what you present in
the faculty development workshops, one says:
‘ah, but I have already done some of that.’
Then, I myself start reevaluating that there are
things that I have in my teaching practice that
I might not have seen.
Gloria

In the previous excerpt, Gloria described how she became aware of evidence-based
strategies she spontaneously incorporated in her teaching practice. Such awareness was raised by
attending faculty development workshops, which possibly provided her with the language to
identify these strategies and continue the exploration of good teaching practices on her own. Ana
described a similar idea framed within the context of her education-related master’s:

Hasta que empecé esta maestría, y hasta que
hice estos cursos [de docencia], a mí no se me
había ocurrido que alguien hacía lo que uno
hace tradicionalmente, sin que supiera que se
hacía. […] En la maestría que estoy haciendo
les tienen nombre a las cosas que uno antes
hacía.

Until I started this master’s, and until I
attended these teaching courses, I had not
realized that someone else does what one
traditionally does, without knowing it. In the
master’s I am currently studying, they have
names for the things I did before.
Ana
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The previous excerpts suggest that awareness of innovative educational practices discussed
in scholarly literature is neither a necessary condition nor the only trigger to their adoption.
Through trial and error, faculty striving to improve student learning may come up with educational
strategies that resemble evidence-based practices. However, as Gloria pointed out, learning the
language of educational innovation enables faculty to self-reflect on their practice in light of the
scholarly conversation about educational issues. This, in turn, may optimize the time and resources
available, which are not optimally spent through trial and error. Along these lines, the next code
illustrates participants’ views about the support and resources available to maintain a scholarly
teaching practice.
Scarce support for scholarly teaching
Five participants explicitly referred to an imbalance between the recognition and resources
given to disciplinary research versus those given to educational research and scholarly teaching.
In most cases, such an imbalance stemmed from institutional policies and practices. Felipe shared
a broad and rather discouraging view of this situation:

La investigación se hace y la hacen es [en] el
grupo para ganar unos puntos, para ganarse
unos salarios. Entonces, eso casi nunca se
revierte ni a la docencia y menos a la
comunidad, a la sociedad que es realmente a
donde debe terminar todo esto de la
universidad.

Research is conducted, but it is conducted
within the research groups to earn ranking
points, to earn better salaries. Then, it is
seldom poured back into teaching, let alone
the community, which is where all the
university effort should finally end.
Felipe

It is worth noting that Felipe’s opinion came from the perspective of a teaching-focused
faculty member. Adriana, who was very active in her disciplinary research at the time of the study,
shared a more complete and nuanced view that illustrates this code perfectly:

Tú, por ejemplo, escribes un artículo o
escribes varios artículos y eso te sube en tu
hoja de vida y te suma en tu escalafón, esos
son muy bien retroalimentados, muy bien
pagos como decían; pero cuando tú le haces
algo a una materia, no importa qué tantos
cambios le hagas, los estudiantes siempre
tienen una queja. Entonces eso en vez de ser

You, for instance, write an article or several
articles and that improves your vitae and your
ranking, those are very well pondered, very
well rewarded as they used to say; but when
you do something to a course, no matter how
many changes you implement, the students
always complain. Then, instead of being
something that makes you say ‘ah, how nice!
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algo que tú digas ‘ah, ¡qué bien!, Ah ve,
mira’, no; eso no se ve reflejado en ningún
lado. ¿Tú dónde lo ves? En tu satisfacción
personal simplemente […] Y vos lo que has
hecho es invertir, invertir tiempo,
sacrificando este lado de tu carrera, que es el
lado investigativo; entonces aquí inviertes
mucho, sacrificas esta, pero esta [la
investigación] en realidad es […] la que te
nombran por fuera; esta [la docencia] no;
pues sí dicen: ‘la profe es muy querida, es
muy buena, sabe mucho del tema’, pero ahí se
queda. Yo no sé, siento que hay como un
desbalance en los dos mundos.

Hey, see’, it is not reflected anywhere. Where
can you see it? Only in your personal
satisfaction. And what you have done is
investing, investing time, sacrificing that side
of your career, which is the research side; then
you invest a lot here, sacrificing research, but
research is actually the one that gets
recognized; teaching does not. I mean, some
say: ‘the professor is very kind, very good,
knows a lot about the subject’, but that is it. I
do not know; I feel like there is an imbalance
between the two worlds.
Adriana

It is worth noting that Adriana spoke not only about lack of institutional support and
recognition but also about lack of recognition from the students. Adriana’s motivation to try
innovative educational strategies in her classroom seemingly was intrinsic and kept alive despite
adverse external conditions. In this sense, Adriana portrayed vividly the characteristics of the
choosing integrity stage of Palmer’s approach to educational reform, but still have not found
institutional support (Palmer, 1992). Precisely talking about institutional recognition, Mario
described a similar situation although from a seemingly more positive perspective than Adriana’s:

Trabajando en docencia y trabajando en
investigación en docencia, sí es posible hacer
propuestas que mejoren tanto la calidad de
nuestro estudiante como la calidad de la
complejidad que él está adquiriendo en su
cerebro; la calidad del análisis de
complejidad que él puede hacer. Pero profe,
eso es un trabajo [duro] porque entonces a
nosotros nos toca investigar en nuestra
disciplina e investigar en docencia. Hay unas
universidades que no reconocen muy bien [el
trabajo en docencia]. Esta, hasta ahora
estamos en eso, que está reconociendo un
poco el trabajo en investigación en docencia.
Pero muchas privilegian es la investigación
disciplinar.

Working on education and working on
educational research, it is possible to make
proposals that improve both the quality of our
students and the quality of the complexity they
are acquiring in their brains; the quality of the
analysis of complexity they can conduct. But
this is a hard job, because then we have to
conduct research on our discipline and
research on education. There are certain
universities that do not recognize well the
educational endeavor. This one is just starting
to do it, to recognize the work on educational
research. But many universities favor
disciplinary research instead.
Mario
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In sum, the participants referenced in this code talked about the predicament of sustaining
efforts to improve their teaching and teach scholarly within a setting that preferentially recognizes
and rewards other kinds of scholarly work. Nevertheless, most of these participants also reported
striving toward more scholarly approaches to teaching and conducting classroom research in spite
of the described imbalance. These predicaments show once again how personal beliefs meet
environmental restrictions, and the resulting behaviors are determined by neither of them
individually but by their interaction.
Students might get confused with innovations
This is the last of the four codes related to participants’ views about the implementation of
innovative, evidence-based teaching practices in the classroom. Three participants, namely Ana,
Eva, and Felipe, discussed the burden that innovative teaching practices may place on the students.
For instance, Ana discussed how a problem may arise when different instructors use different
methodologies across different classes or different sections of the same class:

La metodología que yo hago [en clase] es
solo la que yo hago, pero hay otro [profesor]
que hace una metodología totalmente
diferente. Eso está bien, no digo que está mal,
pero, pues, pobrecitos los muchachos, ¿no? O
sea, uno se pone a pensar en los pobres
indefensos muchachos […] que les toca
aguantarse todos nuestros experimentos
didácticos.

The methodology that I use in my class only I
use it, but there is another instructor who uses
a totally different methodology. That is fine, I
am not saying that this is wrong, but, I mean,
poor students, no? I mean, you think about the
poor, defenseless students, who must cope
with all our didactic experiments.
Ana

Awareness of potential confusion and fatigue among students, however, did not stop Ana
to experiment with innovative pedagogies. Felipe took a different approach He preferred to refrain
from trying literature-based pedagogies if he was not sure of the correct way to implement it
without getting students confused:

Intenté en el semestre que pasó, buscar
[información
sobre
una
estrategia
pedagógica], pero dije: ‘no, si no lo voy a
hacer bien, es mejor no practicarlo porque
puedo confundir al estudiante.’

The past semester, I tried and searched for
information about a particular pedagogical
strategy, but I said: ‘no, if I’m not going to do
it correctly, is better not to do it because I can
get the students confused.
Felipe
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While seemingly at odds, the previous two excerpts convey the desire of many participants
to innovate and try evidence-based practices in their classrooms. Specifically, this code portrays
the additional awareness expressed by few participants of the potential negative impact that such
practices may have on the students. The real difference is that while Adriana seemed willing to
accept and deal with this impact, Felipe held a more conservative stance. The idea of surveying
students’ response to changes in pedagogy opens an important topic to be explored in faculty
development programs aimed at fostering evidence-based teaching practices, particularly when
adopted from different educational contexts (see code “Educational research must be applicable in
context).
Disciplinary research updates content and applications
The final group of four codes gathers participants’ views about the contribution of
disciplinary research—and research in a generic sense—to their teaching practice. This first code
aggregates instances where almost a half of the participants shared their views of disciplinary
research as a source of content relevant to the course. Course content derived from research,
participants believed, could be more relevant, current, and illustrative in terms of applications. The
following excerpts by Daniel and Jorge addressed all these characteristics:

A mí me parece que esa [la investigación
disciplinar] sí ha enriquecido o ha ayudado
[mi docencia] porque hay cosas en esa parte
en la que sí tengo que estar consumiendo
otras cosas, otras ideas. Entonces veo en un
artículo que hicieron no sé qué método de tal
cosa, y a veces lo podemos implementar acá
[en la clase]. Entonces aprovecho para llevar
el ejemplo a clase y extrapolo.

I believe that disciplinary research has indeed
enriched or supported my teaching, because
there are other things in that space that I must
be consuming, other ideas. Then, I see an
article describing X and Y method, and
sometimes we can implement it here in class.
Then, I take the chance to bring that example
to the class and extrapolate from it.
Daniel

Lo que uno investigue o investigó, le sirve
para mostrarle al estudiante la aplicabilidad
de lo que le está [dando]—en lo que les está
acompañando. […] [Mi investigación sirve
para] validar lo que estoy haciendo; validar
lo que estoy diciendo; descartar del curso lo
que ya no vale la pena [que] esté.

What one researches or has researched on, is
useful to show the students applications of
what one is teaching them—what one is
accompanying them with. My research serves
to validate what I am doing; validate what I
am saying; discard from the course what is not
worth keeping.
Jorge
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Besides illustrating real applications of the content and helping to keep the content up to
date, as discussed by Daniel and Jorge, some participants mentioned the idea of using disciplinary
research results and experiences to spark student curiosity and interest. In that regard, Juliana held
the following view:

En 2006 empecé a liderar investigaciones con
[cierto tema]. De ahí salió una formulación
para el código de diseño. Entonces, ¿cuál ha
sido como el sacudón y lo que se les puede
mostrar a los chicos en la clase en este caso?
Es que nada está escrito todavía, y el hecho
de que haya números, que haya códigos, no
implica que eso sea exactamente lo que se
debe aplicar. […] Y empezar a ver toda esta
parte técnica [de la investigación] para los
muchachos en clase, ya empezar a ver estas
experiencias que se hablan, que se tienen,
pues enriquece [la clase].

In 2006 I started to lead research on a
particular issue. As an outcome, we advanced
a new formulation for the design code. Then,
what has been like the mind-blowing thing that
I can show students in class, in this case? That
nothing is written on stone, and the fact that
there are numbers, that there are codes, does
not mean that those are exactly what one must
apply. And starting to see all this technical
side of research, for the students in class,
starting to see all these experiences that are
had and discussed, enriches the class.
Juliana

Most excerpts aggregated under this node seem focused on improving the content
knowledge and building instructors’ expertise regarding that content. However, I would caution
against quickly associating these views with teacher-centered and knowledge-transmission
conceptions of teaching. For one thing, participants were talking—either prompted by me or
spontaneously—about disciplinary research, and I would argue that it is impossible to conceive of
disciplinary research without highlighting the content knowledge. Secondly, there were overlaps
between participants referenced both in this code and in the codes “Classroom research opens
learning possibilities” and “Research as a tool for students” (four and three participants
respectively). These codes, as presented in their respective description, can be construed as closer
to student-centered, knowledge-construction views of teaching.
Research as a tool for students
From a more generic perspective, eight participants talked about research as a skill that
students should acquire and strengthen. In that sense, some of these participants viewed their own
research experience as an important asset in helping students develop their own research
competency. Diana was one of such participants and shared the following:
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La vinculación que yo he tenido durante
muchos años en investigación [me ha
permitido], por un lado, es llevar como la
investigación [al aula]; entonces, por
ejemplo, los muchachos hacen un proyecto. Y
ese proyecto, si sale muy bien, se van a un
congreso nacional normalmente—ha habido
alguno internacional—a explicar, pues, a
presentar los desarrollos que hicieron en este
curso. […] Entonces ellos se motivan y hacen
más de lo que uno les pide, y con ese más,
ellos justo pueden—se ven involucrados en la
investigación y sacan un producto visible.

My involvement in research for many years
has allowed me, for one thing, to bring
research to the classroom; then, for instance,
the students work on a project. And that
project, when it turns out very good, usually
goes to a national congress—there has been
international—to explain, I mean, to present
what they developed in the course. Then, the
students get motivated and do more than what
I ask them to do, and with that extra effort,
they can—they become involved in research
and obtain a visible product.
Diana

Like Diana, many participants referred to students’ involvement in research as a source of
motivation. Motivation, these participants argued, comes from the present and potential
opportunities students can see to boost their academic careers. Like Diana, Cristina also referred
to such opportunities although in a more limited context: the context of undergraduate research
groups—where only some students participate voluntarily—as opposed to the whole class.

Mi semillero, eso sí les digo a ellos [los
estudiantes], es un semillero 100% enfocado
a investigación; […] mi forma de ver el
semillero es que el estudiante se forme para
investigar. […] Quiero darles la semillita a
ellos de cómo es que se hace investigación.
Ese es como mi [objetivo]. Y hemos tenido
trabajos muy buenos; por ejemplo, el año
pasado tuvimos una publicación para [un
evento nacional] con un trabajo del
semillero.

My undergraduate research group, I tell my
students, is 100% focused on research; My
view of undergraduate research is to train
students to conduct research. I want to give
them the seeds of how to conduct research.
That is like my aim. And we have had very
good results: for instance, last year we had a
paper accepted to a national event from a
project of the undergraduate research group.
Cristina

Cristina was explicit in her intentions of helping students develop research skills, which
was another common view within this code. Jorge complemented this view and provided a couple
of terms that brilliantly described the gist of this whole code:

Definitivamente son los dos roles: la
investigación formativa y la formación en
investigación. […] Parte de la formación [de
los estudiantes] es investigar: ponerse en los

There are definitely two roles: formative
research and research training. A part of
students training is to conduct research: walk
in the shoes of the researcher to cultivate that
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zapatos de lo que hace un investigador para
madurar esa estructura de pensamiento de
[…] ‘hay que mirar un problema, como se
aborda, posibles causas, hago conjeturas,
hasta que llego a una de las tantas soluciones
posibles.’ Pero también se necesita lo otro [la
formación en investigación], porque si no se
forman en investigación, no saben cómo
acceder a los recursos. Me he encontrado con
estudiantes en octavo semestre que todavía
no saben cómo buscar una patente; que
todavía no saben citar; que les digo: ‘bueno,
resulta que esto está así, hipoteticemos’ y
todavía no hipotetizan. Y eso debería estar
desde comienzo de carrera. […] Eso también
debe estar transversal en el currículo.

mindset of ‘we need to look at a problem, how
to tackle it, possible causes, make conjectures,
until I arrive to one of the many possible
solutions.’ But we also need the other part, the
research training, because if they do not get
trained in research, they do not know how to
access resources. I have encountered senior
students who still do not know how to search
for a patent; who still do not know how to cite;
whom I tell ‘okay, this is what we have, let us
hypothesize’ and they still do not hypothesize.
And that should be there since the beginning
of the program. That should also be
transversal to the curriculum.
Jorge

Jorge’s distinction of formative research and research training encompassed the views
within this code. Regardless of their experience as researchers, participants talked about the value
of providing students with opportunities to engage with research organically, but also to train them
deliberately in inquiry skills. As cautioned at the end of the description of the previous code, these
two codes provide enough elements to conclude that participants perceptions of the value of
disciplinary research in their teaching practice are not necessarily focused on the content. Instead,
participants also focused on student engagement, motivation, and development of inquiry skills.
Nexus is or could be constructive
Four participants discussed how the nexus between teaching and research is—or could
be—constructive in multiple terms aligned with the previous codes. For instance, Diego shared a
straightforward view consistent with the ideas of enhancing the content to foster student motivation
discussed in the code “Disciplinary research updates content and applications”:

Estoy firmemente convencido [de] que la
investigación que hagamos y todo eso nos
hace mejores docentes; a mí personalmente sí
me hace. Porque puedo presentar temas más
interesantes para ellos [los estudiantes],
aplicación, que yo veo que es lo que motiva
más; creo que [el valor agregado] es la
motivación.

I am firmly convinced that the research we do
and all of that make us better teachers;
personally, it makes me a better teacher.
Because I can present topics more interesting
for the students, application examples, which
I see is what motivates them more; I believe
that the value added is motivation.
Diego
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Consistent with the research training idea introduced by Jorge in the previous code, Mario
discussed the importance of the nexus between teaching and research to help students prepare for
any professional path they could take, including a researcher career:

Los estudiantes van a salir a tener una vida
[profesional] que muchos de ellos van a
hacer son aplicaciones de campo, pero hay
muchos que también les interesa la parte de
investigación. Entonces, si uno no coloca al
menos, por ejemplo, la idea de que esto [la
ingeniería] está pegado a la investigación, no
creo que se logre mucho en ese campo de
hacer futuro, que es lo que nosotros
pretendemos. Por eso a mí si se me hace muy
importante ligar con la investigación, ligar la
parte docente con investigación.

Students will go out to have their professional
lives and, while many of them will practice on
the field, there is many of them interested also
in research. Then, if you do not incept, for
instance, the idea that engineering is linked to
research, I do not think that we can
accomplish much in that space of building a
future, which is what we pretend. That is why
I do believe that it is very important to link
with research, to link the teaching practice
with research.
Mario

Whether from an experiential or an aspirational stance, the four participants referenced in
this node added to the idea of disciplinary research as a tool to enhance students’ learning
experience. In contrast, a handful of participants discussed the caveats of navigating these two
functions in parallel. The next and final code in this category touches upon the struggles some
participants experienced when balancing these functions in light of institutional policies and their
own interests.
Competing time and resources
In contrast to the positive relationship between teaching and research portrayed by the
previous three codes, four participants expressed their views about the competing nature of these
functions in terms of time and resources. To make sure, these participants did not talk about an
intrinsic conflict between these functions, but only about the challenge to balance the time and
effort invested in each of them. Often, this challenge goes along with the uneven recognition of
research over teaching that some participants described. This unbalance, in turn, prompted them
to talk about the deliberate decision they had to make to cultivate their teaching practice sometimes
to the detriment of their career advancement. When talking about the scarce support she found for
scholarly teaching, Adriana also described vividly the situation portrayed by this code. Let us
rehash Adriana’s excerpt and look at it from the perspective of this code:
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Tú, por ejemplo, escribes un artículo o
escribes varios artículos y eso te sube en tu
hoja de vida y te suma en tu escalafón, esos
son muy bien retroalimentados, muy bien
pagos como decían; pero cuando tú le haces
algo a una materia, no importa qué tantos
cambios le hagas, los estudiantes siempre
tienen una queja. Entonces eso en vez de ser
algo que tú digas ‘ah, ¡qué bien!, Ah ve,
mira’, no; eso no se ve reflejado en ningún
lado. ¿Tú dónde lo ves? En tu satisfacción
personal simplemente […] Y vos lo que has
hecho es invertir, invertir tiempo,
sacrificando este lado de tu carrera, que es el
lado investigativo; entonces aquí inviertes
mucho, sacrificas esta, pero esta [la
investigación] en realidad es […] la que te
nombran por fuera; esta [la docencia] no;
pues sí dicen: ‘la profe es muy querida, es
muy buena, sabe mucho del tema’, pero ahí se
queda. Yo no sé, siento que hay como un
desbalance en los dos mundos.

You, for instance, write an article or several
articles and that improves your vitae and your
ranking, those are very well pondered, very
well rewarded as they used to say; but when
you do something to a course, no matter how
many changes you implement, the students
always complain. Then, instead of being
something that makes you say ‘ah, how nice!
Hey, see’, it is not reflected anywhere. Where
can you see it? Only in your personal
satisfaction. And what you have done is
investing, investing time, sacrificing that side
of your career, which is the research side; then
you invest a lot here, sacrificing research, but
research is actually the one that gets
recognized; teaching does not. I mean, some
say: ‘the professor is very kind, very good,
knows a lot about the subject’, but that is it. I
do not know; I feel like there is an imbalance
between the two worlds.
Adriana

When talking about publications, Adriana referred mostly to her disciplinary work. From
a slightly different angle, Daniel talked about the time limitations and lack of rewards he found to
engage in educational research. Both Adrian and Daniel referred to the idea of allocating time and
effort to work on their teaching without expecting rewards beyond their personal satisfaction, just
because they loved what they did:

Muchas cosas requieren de tiempo y sobre
todo cuando hay divulgación […] vas a tener
que dedicar un tiempo o vas a tener que
dedicar otras cosas. No he visto la necesidad
[de divulgar mi práctica docente] porque el
día que me digan ‘todas cosas que usted ha
hecho [en docencia] le van a servir para el
escalafón’ o ‘venga que vamos a ir a un
congreso vamos a hacer un congreso y usted
lo va a poder presentar’, yo diría: ‘bueno, de
pronto’. Pero no, yo creo que hasta ahora lo
he hecho [mejorar la docencia] más por amor
al arte que por realmente tener un producto
que quiera divulgar o mostrarle a todos.

A lot of things require time and especially
when there is publication, you will have to
allocate a time or allocate other resources. I
have not seen the need to divulge my teaching
practices because the day they tell me ‘all the
things that you have done around teaching are
going to count for your promotion’ or ‘we are
taking you to a conference and you will be able
to present’ then I would reply ‘okay, maybe’.
But, up to this day, I have worked on
improving my teaching just because I love
what I do, not to have a product that I could
divulge or show to everyone.
Daniel
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One participant experienced similar time constraints but expressed a preference for doing
research instead of teaching. Namely, Cristina discussed how her teaching load prevented her from
allocating more time to her research work:

Cuando uno está viendo el doctorado, uno se
enfoca mucho en publicar, en hacer
investigación; pero creo que la parte de
investigación quedó [en] un segundo lugar.
Entonces me gustaría que se pensara más en
descargar a los profesores de planta y que
podamos hacer investigación. Y que
coordinemos más los cursos, que los
dirijamos, pero que […] esa formación que
uno recibe en el doctorado para investigar se
aproveche más. Porque uno tiene potencial,
tiene las ganas, tiene las temáticas, pero le
falta el tiempo, porque se enfoca uno mucho
en la parte de docencia

When I was doing my Ph.D. I was very focused
on publishing, on conducting research; but I
think that research now sits in second place.
Then I would like that the institution thought
about decreasing the teaching load of full-time
faculty so that we could conduct more
research. And so that we can coordinate the
courses, that we direct them, but that we take
more advantage of the research training that
one gets in the Ph.D. Because one has the
potential, has the will, has the topics, but lacks
the time, because we focus too much on the
teaching side.
Cristina

Whether more interested in teaching or research, these four participants encountered
teaching and research to compete for the same resources. Interestingly, the same institutional
context sparked different views: whereas some participants saw a lack of recognition for teaching,
another one saw an overemphasis in teaching. These views, nevertheless, are not incompatible and
share at their core the notion that there is no intrinsic conflict between faculty teaching and
research. The next and final code in this category elaborates on the latter idea.
In sum, the “Teaching-research nexus” dimension incorporates ideas about the
participants’ engagement with innovative pedagogies, educational research, and disciplinary
research applied to teaching that cannot be readily characterized along the protagonist and
knowledge continua. However, this dimension exhibited relevant connections to participants
conceptions of teaching located along those continua. For instance, building instructor’s mastery
of the content through disciplinary research is a teacher-centered idea, while fostering students’
own discovery is a more student-centered approach and oriented toward knowledge-construction.
These connections, to my knowledge, have not been sufficiently explored in scholarly literature
and certainly have not been pondered in the exploration of conceptions of teaching.
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4.3. Discussion
The coding structure informed by the CoT framework provided a robust set of predefined
themes, namely the six dimensions of conceptions of teaching. Within these dimensions, I
identified several distinct codes that characterized the beliefs and practices of a group of
Colombian engineering faculty regarding their teaching function. The preceding section
introduced these codes along with a focused discussion and interpretation of their meaning and
potential implications. In addition, I also pointed out to emerging relationships between codes,
both within and between dimensions. Drawing upon these relationships, I identified overarching
themes that sometimes were distinctive of one dimension and sometimes overlapped across
multiple dimensions. This section sets out to answer the research question: What are distinctive
elements of faculty’s conceptions of teaching as observed across different dimensions of their
teaching practice? by discussing the overarching themes identified. In particular, the continua
teacher- to student-centered (protagonist) and knowledge-transmission to knowledge-construction
(knowledge) seemed to encompass three dimensions of CoT (i.e., role of the teacher, role of the
student, and nature of knowledge), while the remaining three dimensions (i.e., purpose of
assessment, expected outcome, and teaching-research nexus) added supplementary elements.

4.3.1. Protagonist and Knowledge Continua
Samuelowicz and Bain (1992) found that a variety of literature on conceptions of teaching
located different faculty teaching beliefs and practices over a continuum from teacher-centered to
student-centered perspectives. Entwistle and colleagues (2000) expanded the meaning of this
continuum adding different orientations¸ namely a student orientation that accompanies teachercentered views and a learning orientation that goes hand-in-hand with student-centered views.
Exploring faculty beliefs about learning in the laboratory, Coutinho (2019) challenged the teacherto student-centered continuum and suggested instead a content-centered to learning-centered
range of variation. Coutinho’s suggestion aligns well with the ideas advanced by Fox (1983),
which in turn informed Entwistle’s work.

The thematic analysis carried out in this study suggests that the codes identified within two
dimensions of CoT, namely role of the teacher and the role of the students, can be logically
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positioned along the continua mentioned above. However, the analysis also indicates that these
continua do not necessarily run parallel and that, individually, each of them fails to capture
important nuances of faculty beliefs and practices. For instance, two faculty exhibiting a strong
content orientation may take opposite paths: while one of them may aim to increase their mastery
of the content, the other one may search for better pedagogical strategies to convey such content
to the students. This hypothetical scenario—which does not fall far from the cases depicted by the
actual data—presents a knowledge-transmission and a knowledge-construction view, both
stemming from a strong orientation toward content. In addition, the thematic analysis also suggests
that a third dimension of CoT, namely the nature of knowledge, has a strong connection with the
roles of the teacher and the students, and can be arranged along a similar spectrum of views. To
make this connection explicit, I advanced a continuum from knowledge-transmission to
knowledge-construction that suits better the findings of this study. Moreover, this continuum
encompasses the variation from content to learning orientations suggested in the previous studies
mentioned above.

Figure 8. Variation space defined by the protagonist and the knowledge continua
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The protagonist and knowledge continua encompass the findings of this study regarding
the three dimensions discussed thus far, namely “Role of the teacher”, “Role of the students”, and
“Nature of knowledge”. However, these continua do not run parallel; instead, I suggest that they
define a space of variation where multiple combinations are possible, like the hypothetical example
discussed before. Figure 8 presents a graphical representation of such a space of variation along
with some of the major codes identified within these three dimensions of CoT.

The two continua represented by the axes of the chart in Figure 8 constitute two of the
overarching themes identified in this analysis. In other words, many of the distinctive elements of
faculty conceptions of teaching can be characterized as a combination of their beliefs and practices
regarding the protagonist of the teaching-learning process and knowledge. The former are
observable through faculty views about the role of the teacher and the students, represented in
Figure 8 with green and blue boxes respectively. The latter—beliefs about knowledge—are harder
to observe directly but they arguably underly and shape the former—beliefs about teacher’s and
students’ roles. Therefore, the beliefs about knowledge have been represented in Figure 8 as purple
and gray boxes underlying the multiple codes included. Note that the location of these boxes is
still consistent with the space defined by the continua that the axes represent. The two different
colors used to represent major codes pertaining the nature of knowledge dimension portray another
set of two major themes identified in this analysis: the nature of knowledge per se, represented in
purple, which aligns itself with the transmission to construction continuum; and the sources of
knowledge, represented in gray, which moves freely across the space of variation.

The length and height of the boxes in Figure 8 convey variations along the continua
represented by the respective axis. For instance, the code “Explain the content so that students get
it” identified under the “Role of the teacher” dimension, is represented in the figure as a green box
with the text “Teacher explains the content”. The box spans the space vertically on the side of
teacher-centered views, indicating variations in the knowledge continuum. The hypothetical
example presented above constitutes an exemplar of this type of variation. Besides the size, the
closeness, intersections, and overlaps between boxes in the figure represent relationships found in
the thematic analysis. These relationships are thematically consistent and often resulted from rich
passages being assigned multiple codes (e.g., the teacher promotes collaboration and the students
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should interact with peers). On the other hand, Figure 8 does not capture the unexpected and
seemingly inconsistent links identified in the transcripts of many participants (e.g., participants
who praised both thorough explanations and active learning).
Figure 8 also fails to capture contextual elements influencing participants’ beliefs and
practices, which are expected according to the SCT framework (Bandura, 1986). For instance,
most participants referred to delivering lectures as an important part of their role, a belief that sits
at the teacher-centered and knowledge-transmission corner of the space. I argue that this
overwhelming use of lectures does not stem from a fundamental belief on knowledge-transmission.
This argument finds support in participants’ few references to an expected passive role of the
students, and the multiple references to a desire of enhancing lectures to increase student
engagement. Therefore, I pose that participants found lectures convenient given the perceived
limitations to implement more active strategies (i.e., time, resources, and training), and their
familiar—and, likely, overused—role in teaching engineering (Wankat & Oreovicz, 2015).

Summarizing this section, three major themes resulted from the joint analysis of the role
of the teacher, role of the student, and nature of knowledge dimensions of CoT. With the nature
of knowledge theme being fully captured by the knowledge continuum, these three themes are:


Student-centered to teacher-centered views



Knowledge-transmission to knowledge-construction orientation



Sources of knowledge

These three themes serve as a set of three-dimensional coordinates that allow the
characterization and distinction of specific elements of conceptions of teaching. The remainder of
this chapter discusses characterization schemes for the other dimensions of CoT explored.

4.3.2. Grading, Assessing, and Learning
As mentioned before, thematic analysis of the “Purpose of assessment” dimension yielded
three overarching themes, namely 1) the evidence of learning, 2) the aims of assessment, and 3)
the duty of the instructor regarding assessment. To a large extent, these themes are compatible
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with the space of variation depicted in Figure 8. However, they merit independent discussion given
the tensions identified in this dimension between beliefs, practices, and context limitations, the
latter usually encountered in the form of institutional policies.
Evidence of learning
Participants expressed multiple views as to what constituted evidence of student learning.
Five codes encompassed these views:


Exams and grades do not reflect learning



Exams and grades reflect learning



Students' questions and class attitude evidence learning



Students' autonomy and language evidence learning



Authentic assessment

The first two codes illustrate how most participants expressed doubts about the usefulness
of traditional grading practices to assess student learning, while some of them believed that grades
reflect learning. This contradiction was found even within some individual transcripts. Many
participants expressed that, if given the possibility, they would rather assess learning without
assigning grades. However, such an idea conflicts with their institutional responsibility to conduct
summative assessment. This conflict between beliefs and context prompted some participants to
find better ways to grade and to assess learning, which not always converge. The participants who
believed that grades reflect learning seemingly resolved this conflict by crafting assessment
instruments that fulfil both functions.

Contrasting with the previous finding, the last three codes portray a more homogenous
view of the strategies used by participants to evidence learning, which may or may not yield grades.
Such strategies can be characterized are student-centered and oriented toward knowledgeconstruction, for they have active involvement of the students in the educational process at their
core. However, limitations in terms of time and ability undermine participants’ ability to fully
deploy these strategies in their classroom.
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Aims of assessment
Within this theme, I grouped participants’ views about their perception of the goals and
purpose of assessment. Note that, despite the similar names, aims of assessment is only one of the
three themes identified within the “Purpose of assessment” dimension—or category. In turn, three
codes populate this theme:


Provide feedback to the students



Determine the achievement of learning objectives



Assign grades, serve summative role

These three codes convey a large spectrum of variation within the space defined by the
protagonist and knowledge continua. For instance, participants’ ideas about providing feedback
were fairly consistent with a student-centered view and a knowledge-construction orientation. On
the other hand, the achievement of learning objectives varied from knowledge-transmission to
construction, depending on participants’ approach to defining such learning objective.
Specifically, some participants focused on testing students for content retention while others
evidenced a more deliberate effort to design and align outcomes, assessment, and pedagogy
strategies (Wiggins & McTighe, 1998).

The last code in this theme, assigns grades, comprises two main perspectives: that of
participants who described grading as a dull task they are bound to do, and that of participants who
felt confident that grading provided them with useful information, including student learning.
Along these lines, this code is directly related with the codes exams and grades do not reflect
learning and exams and grades reflect learning of the previous theme. However, the focus of the
present code is not whether participants thought of grades as an evidence of learning, but whether
they recognized the summative purpose of assessment. The duality of the views within this code
supports the argument that opened the discussion of this theme: the aims of assessment encompass
a large variation within the space defined by the protagonist and the knowledge continua. In
addition, this theme is fraught with tensions between individual beliefs and institutional
requirements not observable in such a space of variation.
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Duty of the instructor regarding assessment
While exploring the “Purpose of assessment” category, I identified three codes regarding
assessment that were directly related to participants’ perceived role of the teacher. That is to say,
this set of codes could be appropriately listed under the “Role of teacher” or the “Purpose of
assessment” categories. However, due to their explicit connection with assessment, I decided to
leave them in the latter category. These three codes, which constitute the present theme, are:


Fair assessment, fair grades



Classroom assessment



Assessment aligned with content taught

As discussed in the thematic analysis, these three codes can be safely located along the
protagonist continua, closer to the student-centered extreme. Context restrictions to participants’
actualization of these student-centered views, particularly regarding the last two codes, were
mostly related to participants’ limited knowledge of instructional strategies. In this sense, faculty
development programs emphasizing classroom assessment practices (e.g., Angelo & Cross, 1993)
and sound instructional design (e.g., Wiggins & McTighe, 1998) are likely to foster and leverage
student-centered conceptions of teaching. In fact, many of the participants who referred to these
codes made also explicit references to ideas learned during the Instructional Design in Engineering
workshop (Appendix A).

4.3.3. The Goal of Teaching and Learning
As discussed in the thematic analysis when summarizing the “Expected outcome”
category, the codes identified within this dimension cannot be fully characterized by their
positioning inside the space of variation demarcated by the protagonist and knowledge continua.
In other words, while many codes portrayed elements aligned with student-centered views and
knowledge-construction orientations, the direction of progression of the goals of teaching and
learning is not the one signaled by those extremes. Instead, these goals move from the individual
to the societal level, resembling the classification of conceptions of teaching advanced by Pratt
(1992) and summarized in Table 1. In this sense, the whole category of “Expected outcome”
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becomes a theme on its own with its particular gradations. The major codes identified within this
theme, ordered from a narrower to a wider ambit of impact, are as follows:


Long-term retention of basic concepts



Prepare students for future courses



Students become able to analyze and solve problems



Students go meta about their knowledge



Foster professional skills



Prepare students for future duties and job



Positively impact society

Unlike the themes advanced by Pratt (1992), I am not suggesting an intrinsic progress
direction from teacher- to student-centered views of teaching when moving down the previous list
of codes. In fact, I argue that, while some codes portray goals closer to student-centered views and
knowledge-construction orientations (e.g., students go meta about their knowledge), all these
codes entail variations along the protagonist and knowledge continua depending on participants’
approaches to achieving the goals they expressed. For instance, while some participants wanted to
help students prepare for future courses by clearly explaining the content of their course and
presenting its relevance within the curriculum, others wanted to achieve the same goal by fostering
students’ ability to reflect on the utility of what they are learning and its connections to what they
already know.

4.3.4. The Relationship between Teaching and Research
The sixth and last dimension of CoT explored in this study was the “Teaching-research
nexus”. As mentioned before, the literature found on previous studies of CoT does not include this
dimension, which makes it a distinctive feature of the present study. The thematic analysis allowed
me to identify three major themes under this category, namely: 1) innovative teaching practices,
2) educational classroom research, and 3) effect of disciplinary research on teaching.
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Innovative teaching practices
Many participants talked enthusiastically about the different experiences they had
implementing evidence-based strategies in their classrooms, whether they were aware of the
scholarly literature supporting those strategies or not. In that regard, it was common for
participants to find in faculty development workshops and courses literature advancing ideas to try
in the classroom and scholarly language to describe what they had already done. The first two of
the three codes grouped by this theme encompass participants’ experiences with this situation.
These three codes are:


Educational literature supports innovations



I have done educational innovation without knowing



Scarce support for scholarly teaching

The last code portrays some the tension between teaching and research in terms of uneven
resources and recognition discussed in previous studies (Cuban, 1999; Gray et al., 1992). However,
these tensions did not prevent participants who cited them from seeking and adopting effective
and scholarly approaches to teaching. Arguably, good teaching is integral to these participants’
view of their faculty job and keeping this integrity animates them, even in the face of adverse
environmental factors (Palmer, 1992). In addition, while the institutions define the policies that
spark the tension, most participants acknowledged the institutional support they received in terms
of professional development opportunities centered on teaching. Altogether, these results convey
an encouraging message, for individuals’ choosing integrity and finding institutional support are
the first two stages of Palmer’s movement approach to educational reform (1992).
Educational research
Most participants in the study, regardless of their educational formal training, discussed
the implementation of novel practices in their classroom aimed at improving learning, as
determined by any measure or assessment of student performance. While many of the approaches
described were rudimentary, the intentionality behind the assessment of the effects prompted me
to distinguish them from simple classroom innovations. These ideas of basic educational research
are comprised by the following four codes within the “Teaching-research nexus”:
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Trial-and-error approach to classroom research



I could not assert that I do educational research as such



Classroom research opens learning possibilities



Collaboration to conduct educational research

As discussed in the first two codes, many participants referred to their approach to
classroom research as a trial-and-error process, well-intended but lacking guide and direction. This
lack of direction, especially in terms of impact assessment, caused participants to recoil from
saying that they conducted educational research—even at the classroom level. This finding is
consistent with one of the teaching concerns of engineering faculty identified by Turns and
colleagues (2007), namely their poor understanding of the role of engineering education research
in their teaching. In contrast, the last two codes, while less frequent, portray a more optimistic
view of the positive role of educational research on teaching practice. In particular, some
participants’ described collaborations to conduct classroom research that, often, resulted in
publications at refereed conferences. These findings reassert the encouraging message mentioned
in the previous theme, as these collaborations and publications signal the third stage of Palmer’s
approach to change: going public (1992).
Impact of disciplinary research on teaching
As discussed in the previous theme, several participants spoke of the uneven recognition
of their teaching and research accomplishments. However, none of them described an intrinsically
problematic relationship between these two functions in their own practice, whose existence has
been suggested by previous studies (Felder, 1994; Rugarcia, 1991a). Instead, these participants
focused on discussing the beneficial impacts of disciplinary research from multiple perspectives.
This theme comprises two codes that encompass the majority of these perspectives:


Disciplinary research updates content and applications



Research as a tool for students

By and large, participants who discussed the role of research in undergraduate teaching
referred to its importance in keeping the content relevant, up-to-date, and interesting for the
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students. These ideas are circumscribed within the first code. Consistent with the widespread idea
that a portion of the relevant knowledge comes from engineering practice, several participants
conceived of their disciplinary research as a form of engineering practice. This view makes
complete sense in light of the applied nature of the disciplinary research conducted by all the
participants in the study who reported research activity.

The second code portrays the views of some participants regarding the relevance of giving
students the chance to acquire and practice research skills. Regardless of their levels of disciplinary
research activity, several participants considered that their classes should foster students’ inquiry
skills. Such skills could be summarized as the ability to search and find information, advance
hypotheses, and test such hypotheses. These skills, some participants believed, are paramount in
the profile of a well-rounded engineering professional. In this sense, this theme connects with the
foster professional skills theme identified in the “Expected outcome” dimension.

Figure 9. Themes of CoT located over the domains of the conceptual framework
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Figure 9 summarizes the results of the thematic analysis discussed in this section. In this
figure, the themes are located over the three domains of the conceptual framework I advanced for
the exploration of CoT, namely the deontological, epistemic, and teleological dimensions. The
green line represents the space delimited by the protagonist and knowledge continua, which
accounts for most of the variation found in the deontological and epistemic domains. The themes
regarding assessment fraught with contextual tensions are represented with red fonts. The researchnexus themes that also revealed contextual tensions, yet better navigated by the participants, are
represented with blue fonts.

The previous discussion of the themes identified in the thematic analysis and their visual
summary in Figure 9 constitute my answer to the research question posed: What are distinctive
elements of faculty’s conceptions of teaching as observed across different dimensions of their
teaching practice?
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CHAPTER 5. NARRATIVE ANALYSIS OF CoT

The thematic analysis carried out in Chapter 4 allowed me to identify multiple variations
across the six dimensions of CoT discussed in this study. In turn, these variations made it possible
to identify themes either distinctive to one dimension or overlapping across multiple dimensions.
However, such an analysis may fall short of conveying participants’ voices and their conceptions
of teaching as wholes (Streveler, 2019), a risk that can be I intend to avert through narrative
analysis. This chapter attempts to answer this research question: What are characteristic beliefs,
practices, and environmental factors of faculty holding comparable conceptions of teaching? To
that aim, participants are grouped based on coding similarities and the elements of the thematic
analysis are brought back together and illustrated through short narratives of selected participants
in those groups. Following, I discuss the application of the narrative methodology, present the
findings, and provide a brief discussion of these findings.

5.1. Methods
5.1.1. Participants
As stated, 20 participants comprised the final pool of faculty members interviewed whose
interview transcripts were included in this study. From these 20 transcripts, I purposely selected
twelve based on their richness, their representation of common aspects mentioned by multiple
participants, their difference from other transcripts selected, and, in some cases, their portrayal of
unique views. I also sought to maintain a balance in terms of affiliation and gender, all which
resulted in a subgroup of four participants from each of the three institution, five of them female
faculty members. Specifically, the participants whose transcripts I turned into short narratives were
Antonio, Cristina, Diana, Diego, Gabriel, Gloria, Isabel, Juliana, Lucas, Mario, Miguel, and
Roberto. It is worth noting that I selected these participant’s transcripts before conducting the
thematic analysis. However, as mentioned before, the purposeful selection aimed at selecting
transcripts with aspects common to specific subgroups in the pool but also distinct enough. I was
confident that twelve narratives would be enough to have at least one narrative to characterize the
comprehensive conceptions of teaching resulting from this part of the study.
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5.1.2. Application of the Methodology
Succinctly put, narrative inquiry is “a process of collaboration involving mutual
storytelling and restorying as the research proceeds. In the process of beginning to live the shared
story of narrative inquiry, the researcher needs to be aware of constructing a relationship in which
both voices are heard.” (Connelly & Clandinin, 1990, p. 4). This mutual storytelling is not foreign
to research involving faculty and teachers as participants. In fact, Elbaz (1991) stated that

story is the very stuff of teaching, the landscape within which we live as teachers
and researchers, and within which the work of teachers can be seen as making
sense. This is not merely a claim about the aesthetic or emotional sense of fit of the
notion of story with our intuitive understanding of teaching, but an epistemological
claim that teachers' knowledge in its own terms is ordered by story and can best be
understood in this way. (p. 3).

Following this narrative approach, the first step was to craft the narratives. After selecting
the transcripts to be distilled into short narratives, I looked at the coding results for each participant,
both the demographics and the CoT. Consistent with the commonplaces of narrative analysis
(Clandinin & Huber, 2010), I started to build each narrative by providing relevant context and
background information about the participant. Then, I focused on the CoT coding results for each
participant to identify and include salient elements from each dimension. I continued to craft the
narratives illustrating those elements through the description of beliefs and actions shared during
the interviews rather than through my interpretation of them. I wrote the narratives in present tense
and in English, using the closest translations of relevant words uttered by the participants to reflect
their voices with fidelity. All the narratives have a similar length. I sent the narratives to the
participants and asked them whether the text appropriately summarized our conversation and
represented their teaching ideas and practices. All twelve participants responded affirmatively.

The second step in this analysis was to identify groups of participants sharing similar views,
and potentially similar conceptions of teaching. I used Nvivo® to cluster participants’ transcripts
on the basis of coding similarities using Jaccard’s similarity coefficient (Niwattanakul,
Singthongchai, Naenudorn, & Wanapu, 2013). Jaccard’s coefficient is defined as follows:
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𝐽(𝐴, 𝐵) =

|𝐴 ∩ 𝐵|
|𝐴 ∩ 𝐵|
=
|𝐴 ∪ 𝐵| |𝐴| + |𝐵| − |𝐴 ∩ 𝐵|

0 ≤ 𝐽(𝐴, 𝐵) ≤ 1

Applied to coding, this equation simply becomes the number of instances when two
participants A and B were coded with the same code, divided by the total number of instances
when either or both were assigned any code. Nvivo® calculates the similarity coefficient for every
possible pair in the sample and uses it to compute distances and form clusters. Codes that aggregate
various aspects without an underlying similarity (i.e., views about students’ beliefs and traits) were
removed from the clustering criteria to avoid noise introduced by non-meaningful correlations.
Similarity coefficients thus obtained range from 0.15 to 0.44 with a median of 0.28. Then,
depending on the size and variability within each cluster, one or two narratives were used as
exemplars of whole stories. Based on the narratives and the similarities among participants within
clusters, I advance five descriptions of conceptions of teaching characteristic of each group.

Figure 10. Transcripts clustered by coding similarity using Jaccard’s coefficient in Nvivo®
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5.2. Findings
As shown in Figure 10, cluster analysis in Nvivo® yielded four distinct clusters (A, B, C,
and D) at the third level. To improve the consistency of the clustering, I split cluster D at the fourth
level due to its heterogeneity. This yielded a total of five clusters: two comprising three participants
(Clusters 1 and 2), two comprising four participants (Clusters 4 and 5), and one comprising six
participants (Cluster 3). The remainder of this section illustrates each cluster by means of exemplar
narratives of some participants and a brief discussion of the commonalities and differences
observed between participants clustered together. The narratives are all italicized to distinguish
them from the rest of the text. In the discussion, I present five descriptions of conceptions of
teaching that incorporate the common beliefs and practices of the participants in each cluster.

5.2.1. Cluster 1:
Adriana, Diego, and Felipe constitute Cluster 1. Adriana and Diego have similar
backgrounds in terms of teaching experience and engagement with disciplinary research. Felipe,
on the other side, is a more seasoned instructor with a strong focus on teaching. However, the three
of them exhibited several common characteristics. Diego’s short narrative illustrates some of the
characteristics shared by this group of participants, which are further listed in Table 14.
Diego
Except for a few intermissions at the beginning of his practice, Diego has been teaching
engineering at a large public university with strong research activity throughout most of the last
17 years. When his teaching career started, Diego drew from the example set by his teachers,
looking at what he considered good and bad practices. He also pulled from his experiences as a
learner, for he believes that learning how to teach oneself is the first step in becoming able to
teach others. To improve his teaching skills, Diego consistently participated—and still
participates—in faculty development workshops offered at his home institution. Today, Diego
thinks that the learning environment of a course must transcend the boundary of the classroom.
To that aim, a couple of years ago he created an online site, which he regularly refines, for his
most popular course. This site, which allows students to access class materials and interact in
forums, is key to Diego’s current implementation of flipped classroom.

179
After implementing the flipped classroom, a typical class session with Diego starts with an
open discussion where students ask questions about the materials posted online. Diego leads the
discussion with the help of a set of slides, also available online to the students before the session.
However, he feels that the discussion could be more productive if students rather teamed up and
talked among them, provided that each team had at least a high-performing student. After the
discussion part, the class moves on to the application part where students work individually on
three to four application problems. Students who solve the problems are invited to share their
solutions on the blackboard. Besides, Diego always walks the whole class through the complete
solution of at least one problem on the blackboard. Ideally, he would allocate most class time to
have students solve real problems by integrating multiple skills and knowledge, regardless of
where students acquired those skills and knowledge. In Diego’s view, at the end of the term
students should have a hold of the theoretical foundations of his course and be able to integrate
them with what they already knew and will learn, including professional skills.

Aligned with institutional recommendations and practices, every term Diego defines or
revises a handful of learning outcomes of his courses. Assessment, in his view, is a way to
determine students’ achievement of those outcomes. In Diego’s class, the main pieces of
assessment for grading purposes are two individual midterm exams and a final team project.
However, he considers that student learning can be observed better through short quizzes and the
recurrent questions that emerge during the problem-solving sessions, and sometimes during
exams. On the other hand, the project is, in Diego’s opinion, a great opportunity to foster student
learning. Whenever observable, Diego considers it fair to have the project grade also reflect the
effort and dedication put by students in their work. Regarding assessment of his own teaching,
Diego relies mostly on the official student evaluations. He also values when former students ask
for his advice or share with him their good results in subsequent courses; he interprets this as a
sign of students’ appreciation of his teaching.

Disciplinary research, Diego believes, allows faculty to improve their teaching practice.
In particular, he thinks that research results can help engage undergraduate students and increase
their motivation, as they enable instructors to provide interesting and relevant examples of
potential applications of the content into actual engineering practice. When asked specifically
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about educational research, Diego recalled how faculty development workshops have increasingly
informed his teaching and prompted him to try and adopt innovative instructional practices (e.g.,
flipped classroom) in his classes. He believes that his next step regarding educational research
would be to acquire the tools and resources needed to assess the impact of such practices.

Diego values the efforts of his institution to provide opportunities for faculty development,
which not only help disseminate innovative educational practices but also become a venue for
faculty to learn about each other’s work and collaborate. This collaboration, in his case, has
crystallized in the design and offering of external services. Diego also recognizes that his
institution has invested in making educational technology available for the academic community
(e.g., classroom management systems), but feels that the dissemination and training in such
technologies are falling short.

Table 14. Commonalities of Cluster 1 (three participants)
Dimension of CoT
Commonalities
Curate content
Motivate and engage students
Role of the teacher
Facilitate that students learn at their own pace
Lectures, but enhanced
Peruse class materials beforehand outside the class
Role of the student
Independently browse multiple sources for content
Co-constructed with the teacher
Nature of knowledge
Fair assessment, fair grades
Provide feedback to the students
Determine the achievement of learning objectives
Purpose of assessment
Exams do not reflect learning
Students’ questions and class attitude evidence learning
Long-term retention of basic concepts (2)
Expected outcome
Prepare students for future duties and job (2)
Research as a tool for students (2)
Competing time and resources (2)
Scarce support for Scholarly teaching (2)
Educational research must be applicable in context (2)
Teaching-research nexus
Educational literature supports innovation (2)
Nexus is or could be constructive (2)
I could not assert that I do educational research as such (2)

Figure 11. Hierarchy chart for participants in Cluster 1 built with Nvivo®
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Hierarchy charts like the one in Figure 11 allowed the construction of commonality tables.
Darker areas in the chart represent higher number of participants who referred to a code; larger
areas represent higher number of passages coded, even within the same transcript. Commonality
tables list the codes assigned to the highest number of participants within each category, or codes
assigned to a majority of participants and with many references. Codes in the tables are sorted first
in descending order of number of participants who referred to a code and then in descending order
of total number of references. Numbers in parentheses in front of a code indicate the number of
participants who referred to that code, if less than the number of participants in the cluster.

5.2.2. Cluster 2
Cluster 2 groups a subset of three participants, namely Cristina, Gabriel, and Miguel. The
similarities between Gabriel and Miguel were more evident than between any of them and Cristina.
Gabriel and Miguel have more than 15 years of experience teaching; in contrast, Cristina has four
years of experience but holds a Ph.D. in education. I decided to include two narratives to fully
illustrate this cluster, given the differences between Cristina and the other two participants. Table
15 lists the views shared among these three participants.
Cristina
Cristina has four years of teaching experience at a midsize private university with
moderate research activity. Before joining this institution full-time, Cristina worked in industry.
Later, she enrolled herself in graduate school and earned a master’s and Ph.D. degrees in
education for a specific discipline. As a part of her Ph.D. training, Cristina was required to teach
undergraduate courses under the supervision and mentorship of an experienced professor. This
experience and the influence of her mentor as a role model shaped Cristina’s approach to teaching
when she began her practice. She occasionally attends faculty development workshops to stay
informed about innovative pedagogical practices. Today, Cristina teaches undergraduate and
graduate courses and conducts research on strategies and tools to teach her discipline.

Cristina emphasizes the importance of a two-way respectful interaction with her students
as a key aspect of her teaching practice. She mostly teaches junior and senior level courses. In all
of them, she strives to help students understand the importance of the discipline she teaches and
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its application in industry. To that aim, she designs problems embedded in authentic scenarios
that resemble real-life situations and has students work in teams to solve these problems and
discuss the results among them. This activity usually happens at the end of a typical class session,
which starts with a lecture using slides and questions to keep students engaged. In addition,
Cristina sometimes starts the session bringing attention upon relevant news or short provoking
readings to elicit students’ opinions. Ideally, she would have students prepare the readings before
the class so she could be a moderator instead of a lecturer. This strategy, she believes, benefits the
students and challenges the instructor to master the content. When not possible during the session,
Cristina requires students to work on these application problems—which she calls challenges—at
home.

Another strategy Cristina uses to offer students a more authentic view of the discipline is
inviting practicing engineers to lead a couple of class sessions related to their areas of expertise.
This strategy, she believes, motivates students and helps them see the importance of a course
traditionally perceived as dull. On the other hand, especially in the most advanced courses,
Cristina wonders whether structuring the class schedule around specific parts of the content might
result, from the students’ perspective, in an assortment of disconnected topics. Similarly, she
worries that class slides, although deliberately aimed at providing a resource to study the varied
content, may become the only source students rely on to study it.

The authentic problems that Cristina poses in class resemble closely the exams she applies.
Instead of asking students to recite the concepts and definitions in an exam, Cristina believes that
students show an understanding of the concepts through the solution of application problems.
Exam grades, in this way, constitute the major evidence of individual student learning for Cristina.
When it comes to assessing her teaching, Cristina prefers direct student feedback instead of official
student evaluations, as she feels the latter can be less than helpful and even discouraging. For that
reason, she designed a class evaluation form for students to fill out at the end of the term. This
evaluation form emphasizes the relevance and clarity of the content presented throughout the term,
providing Cristina with information to adjust the program for future offerings. Ultimately, Cristina
wants to make sure that her students can carry the learning outcomes of her classes to subsequent
courses and their professional practice.
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As mentioned before, Cristina is trained in educational research concerning teaching and
learning a specific engineering discipline. She leads an undergraduate research group focused on
exploring the literature for topics related to her research focus. This way, Cristina sees research
as a formative opportunity to train undergraduate students in research skills, while generating
ideas useful for her classes and her colleagues’ in the department. However, she feels that her
teaching load does not allow her to allocate as much time to this research as she would like. While
she has collaborated with students and department colleagues to conduct and publish educational
research, Cristina feels that the institution could offer more support. In particular, she thinks that
faculty lack support to attend venues where they can stay abreast of the content knowledge relevant
to the subjects they teach.
Miguel
Miguel has been teaching undergraduate engineering students at a large public university
for the past 17 years. He held an administrative position at the same institution prior to his
appointment as a professor. Before joining the academia full time, Miguel occasionally served as
an adjunct instructor at a couple of colleges and offered short professional courses at different
companies for a few years. Without any formal training in pedagogy, Miguel drew from these
instructional experiences when he started to teach at his current institution. However, he felt the
need to fill the training gap and pursued a graduate degree related to education a few years after
his faculty career started. In addition, he frequently attended—and still attends—faculty
development workshops and seminars, particularly those related with specific strategies or tools
he considers useful and readily applicable (e.g., the definition and writing of student competencies,
and the use of online learning platforms). Nowadays, Miguel usually enrolls himself in open online
courses to improve specific areas of his practice. He believes that, while his institution offers
appropriate faculty development opportunities, institutional resources are rather limited and
faculty members should find alternatives to keep their practice current.

Miguel teaches mainly first-year and sophomore level engineering courses. He appreciates
a cumulative approach to learning the content, which requires students to use what they learned
during a session or module in subsequent modules. He believes that this approach can be difficult
for the students, and he warns them about this fact since day one and recounts in class the stories
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of both re-takers who failed the course and successful students who passed. In Miguel’s view, this
warning serves to motivate students. A typical class with Miguel is lecture-based. Instead of slides,
Miguel prepares a handout with the content for every class session and makes sure to update it,
even within minutes before the class if he finds a last-minute issue that he deems worth including.
In the handout, he usually highlights terms and passages to emphasize important aspects of the
topic. On the one hand, Miguel believes these handouts are useful for students to study and prepare
for the exams; on the other hand, he feels students are too passive during class because they rely
too much on the handouts. To engage students and have them participate more actively, he often
starts the session with relevant news or a cartoon that ties the class topic to daily issues. As the
session progresses, he constantly asks students to provide examples or explain what they are
getting from the lecture. Sometimes, Miguel also has students work on problems. However, he
thinks that, while some contents can be explained through application problems, another consist
of plain definitions and concepts that need to be spelled out clearly.

Miguel conceives of two distinct forms of evaluation: the non-negotiable, constituted by
individual written exams (midterms and final), and the negotiable, which encompasses homework,
teamwork, and other pieces of student work. In his courses, Miguel focuses on the non-negotiable
assessment. Paradoxically, he believes that the more he tries to make his exams more standard
and easier to grade, the less effective they are to assess student learning. Learning, he believes,
could be better observed through individual conversations with the students, which unfortunately
results impractical given the time constraints. The main purpose of assessment, in Miguel’s view,
is to determine whether a student possesses the competencies required by the course. He may, for
instance, exonerate students of a final exam when he feels that the evidence collected through
midterms and other interactions indicates achievement of such competencies. To assess his own
practice, Miguel criticizes it in light of his perceived performance and students’ grades and level
of engagement, so that he can identify and overcome possible deficiencies.
Miguel’s goal is to help students recognize how to use what they learn in his courses and
connect it with the curricula of the program. To that aim, he introduced content and pedagogical
changes in his courses. These changes usually emerge from discussions and consensus with his
department colleagues and the program chair. Miguel and his colleagues try to assess the effect
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of these changes by tracking student grades and passing/failing rates. This performance record
has not shown significant improvement so far. However, he believes that both the changes and the
expected effects should not be abrupt, and the improvement is slowly happening. Beyond this
collaboration to implementing curricular changes, Miguel thinks that there is untapped potential
for collaborative work with his colleagues to improve teaching practice.

Table 15. Commonalities of Cluster 2 (three participants)
Dimension of CoT
Commonalities
Curate content
Motivate and engage students
Guide, consult, coach
Role of the teacher
Explain the content so that students get it (2)
Too much talking or lecturing (2)
Peruse class materials beforehand outside the class (2)
Role of the student
Independently browse multiple sources for content (2)
Co-constructed with the teacher
Transferable from teacher to students (2)
Nature of knowledge
From multiple sources accessible to everyone (2)
Assessment aligned with content
Exams and grades reflect learning (2)
Purpose of assessment
Exams and grades do not reflect learning (2)
Prepare students for future courses (2)
Expected outcome
Classroom research opens learning possibilities
Educational literature supports innovation
Teaching-research nexus
Collaboration to conduct educational research (2)
5.2.3. Cluster 3
Comprising six participants, namely Ana, Antonio, Daniel, Diana, Isabel, and Mario,
Cluster 3 is the largest cluster in this analysis. As depicted in Figure 10, Diana and Isabel shared
more similarities among them than with the other four participants, which in turn seem to form a
rather homogeneous group. The narratives of Diana and Mario illustrate some of the different
approaches within this cluster. On the other hand, Table 16 presents some common beliefs and
practices in this cluster, with the caveat that only a few of them were common across all the six
participants.
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Diana
Diana has been teaching engineering at a large public institution with high research
activity for the past six years. Before being appointed faculty, Diana worked full time as a
researcher for almost a decade. Both Diana’s parents were college professors, which influenced
her considering a career in academia. Except for the occasional advice from her father, Diana
had to navigate her early teaching duties on her own and faced this challenge as she would have
faced any research endeavor. A few years into her faculty career, Diana realized that half of her
life would be devoted to teaching, so she decided to prepare better for that facet of her job. To that
aim, she pursued a master’s degree relevant to engineering education and started to explore
educational content, mainly literature and videos. Staying in touch with her students, particularly
with those who became her TAs, has encouraged Diana to try innovative pedagogical practices in
her classroom. She feels that staying informed of the students’ perspective has prompted her to
embrace a new approach to teaching, different from the one she experienced as a student.

The course that Diana teaches most had a traditional lecture and slides format, which
students pointed out—and she acknowledged—could become monotonous. Recently, she replaced
some slide presentations with videos—few of them for students to check before the class—and
some lecturing time with discussions. A typical class with Diana usually starts with a short lecture
to introduce the content for the session. After the presentation, students form groups and examine
a reading or a video describing a case study relevant to the topic of the class. The groups discuss
their case study with a few guiding questions provided by Diana and take note of their questions
as they progress. After 30 minutes of discussion in groups the whole class regroups, and students
start sharing their questions and posing answers to each other. Diana monitors this discussion
making sure that students produce correct answers, and then she addresses the questions that
nobody asked, but she deems crucial. The course also has a strong laboratory component. In the
lab, she observed that students’ levels of motivation and engagement were very disparate, and
some students would not even ask questions. To correct this situation, Diana decided to create
virtual learning objects (VLOs) for lab practices, starting with the most complex and expensive
ones. These objects, she believes, not only allow students to engage with the virtual experience at
the pace they want, as many times as they want, but also foster a more rational use of material
resources. After the implementation of VLOs, students showed increased understanding in the
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midterms. Having more discussions and fewer presentations, and creating VLOs for more
practices, are central to Diana’s view of an ideal class.

Diana maintains that the purpose of assessment is to determine whether students achieve
the learning objectives she defines for the course. In recent offerings, the course grade is
calculated by equally weighted contributions of theory (i.e., midterms) and practice (i.e., lab
reports and a final project) grades. This distribution boosted the rate of students passing the
course and increased the weight of the project, which Diana sees as the most important evidence
of learning. On the other hand, it made it possible for students to pass the course without passing
even a single midterm, which she considers troubling. Although rare, this situation makes Diana
wonder whether her new grading scheme allows students to pass the course without achieving all
the key learning objectives. To assess her teaching, Diana draws mainly from a voluntary,
anonymous survey that she distributes at the end of the term. In addition, she looks at the official
student evaluation and ponders the overall feeling of how good a class went, particularly in terms
of the quality of students’ final projects.

Research has a two-fold role in the classroom for Diana: on the one hand, her disciplinary
research background allows her to motivate and support some students to take their projects a
step further and submit them to peer-reviewed conferences. On the other hand, her educational
degree enables her to experiment with innovative pedagogies in the classroom. Diana appreciates
the support received from her institution to carry on with this classroom experimentation, namely
sponsoring her master’s and other professional development opportunities, and providing TAs to
help her with implementation. In contrast, collaboration with colleagues has been sparse, for many
of them are reluctant to try innovative educational methods arguing a lack of time and a potential
negative impact on the coverage of the content.
Mario
Mario has taught engineering students for the past 22 years at a midsize public institution
focused on teaching. Without formal training in education, Mario started to teach as taught shortly
after earning his engineering degree. Self-criticism, Mario considers, helped him steer his
teaching practice away from just reproducing traditional practices and in the direction of what
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was more effective for his students. Few years after being appointed as a professor, Mario decided
to expand his teaching abilities and pursued a master’s in education. He believes firmly that good
teaching does not depend only on mastering the content but on finding effective ways to
communicate this knowledge to the students. For that reason, he regularly peruses educational
literature and attends faculty development workshops offered at his home institution.

In the past few semesters, Mario has been adapting and modifying his junior-level course
to make it project-oriented. With the projects, he strives to find or create authentic problems that
are relevant to and contextualized in real engineering practice. In his view, authentic problems
are better for teaching purposes than the book-type ones he encountered as a student. In this
project-based format, Mario’s typical class usually stars with a question or a short problem for
students to work on individually or in project teams. These short problems lead to information
necessary for the project and help students build toward its completion. After students work on
solving these problems for a good part of the class, Mario discusses their varied answers and
approaches in light of the concepts planned for the session. He likes to assign problems whose
solutions are not readily available in printed or digital sources, so students must advance their
own approaches to a solution. Often, such problems fall within the scope of Mario’s disciplinary
research interests. Whenever possible, Mario presents these problems as hands-on laboratory
experiences for he believes that, in engineering, practice is inseparable from theory.

Mario finds assessment, particularly summative assessment, to be the hardest part of
teaching. He feels extremely uneasy with the idea of assigning grades to the students based on a
subjective appreciation, especially knowing the repercussions of those grades. Ideally, Mario
would teach and provide students with ample feedback without assigning grades. However, to
comply with institutional policies, Mario is constantly searching for ways to balance assessment
requirements with his convictions. In fact, the search for better assessment strategies also
impacted his pedagogy, resulting in the project-oriented strategy mentioned before. Mario’s
changes to his assessment and pedagogy strategies also have been informed by ideas regarding
graduate profiles and learning competencies he encountered in faculty development workshops.
He feels that, although still far from perfect, assessment in his project-oriented class now reflects
better students’ progress toward the competencies required by their program.
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Table 16. Commonalities of Cluster 3 (six participants)
Dimension of CoT
Commonalities
Provide context for and applications of the content
Use class for active, relevant activities
Motivate and engage students, spark their interest (5)
Role of the teacher
Too much talking or lecturing (5)
Lectures, but enhanced (5)
Peruse class materials beforehand outside the class (5)
Role of the student
Students are responsible for learning (4)
Practice fosters knowledge acquisition and retention (5)
Nature of knowledge
From engineering applications and practice (4)
Exams and grades do not reflect learning (5)
Students questions and attitude evidence learning (5)
Purpose of assessment
Authentic assessment (4)
Determine the achievement of learning objectives (4)
Long-term-retention of basic concepts (4)
Expected outcome
Students become able to analyze and solve problems (3)
Trial-and-error approach to classroom research
Classroom research opens learning possibilities (4)
Teaching-research nexus
I could not assert that I do educational research as such (4)
In addition to the projects, Mario resorts to students’ questions—both in class and project
related—as feedback to gauge student appropriation of the content transferred. In this vein, he
constantly encourages students to ask him questions and keeps track of the accuracy of the
communication with them. Mario believes that communication in education is a great challenge
because traditional education trains people to produce correct answers, not to ask meaningful
questions. Constant communication with students and former students is Mario’s foremost input
to assess his teaching. For him, receiving first-hand notice of the professional success of former
students is the confirmation of a job well done. Ultimately, Mario believes that his job is to help
students become able to analyze problems and propose reasonable solutions, and able to sustain
sound discussions with technical content experts.

Mario is grateful for the opportunities provided by his institution to improve his teaching,
namely workshops and time to prepare the classes. While Mario believes that professors are
responsible for profiting from these opportunities, he feels that it is hard to embark in substantive
educational improvement and research when his institution favors disciplinary research in terms
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of rewards and recognition. Mario has sporadically collaborated with a colleague to observe each
other’s classes, and more often with multiple colleagues to discuss curricular and pedagogical
changes. That said, none of his colleagues has implemented a project-oriented strategy, and he
feels he still has a lot to learn about it.

5.2.4. Cluster 4
Camilo, Enrique, Eva, and Lucas constitute Cluster 4, the least homogenous group in this
analysis. As depicted in Figure 10, Eva and Lucas share many similarities between them and some
with Enrique, while Camilo sits a little farther away. I selected the narratives of Lucas and Camilo
to illustrate the varied views in this cluster. Similarly, Table 17 lists the commonalities in this
cluster but also reflects the noticeable spread within it.
Lucas
For the past 24 years, Lucas has been teaching engineering students at a midsize public
institution primarily focused on teaching. While Lucas’s training as an educator started at a
normal school, his graduate instruction includes a mixture of degrees in math and education, all
culminating in a recent Ph.D. degree in math education. Lucas argues that his doctoral studies
provided him with the tools to reflect on and improve his teaching practice, drawing from the
knowledge he acquired about how students learn. He refers to this pathway to improvement as a
transformation that changed his positivist view of education to a more socially constructed
conception of it. Part of this transformation, he believes, entails a clearer and more personal
communication with the students. Similarly, the doctoral formation prompted Lucas to reflect on
the professional development opportunities he has encountered throughout his career, namely
workshops and seminars. He believes that a lot of the information he received during these
workshops and seminars was rather technical and failed to spark substantial changes in his
teaching practice.

Lucas teaches math to first-year engineering students. At the beginning of the term, Lucas
provides his students with a summary of the course syllabus emphasizing the dates, content, and
credit points of the assessment activities, especially the midterms. With this information, he
believes, students know what to expect and can prepare their schedules accordingly. In addition,
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they have the means to hold the instructor accountable for his part of the academic agreement
thereby constituted. While sticking to the program is very important for Lucas, he is amenable to
introducing changes based on well-argued student requests. Moreover, these changes can
sometimes become the baseline for revisions to the syllabus. Ultimately, Lucas wants to make sure
to allocate enough time to cover the content without rushing students through it, and both his
experience teaching the course and the students’ feedback are valuable inputs to that aim.

At the beginning of a typical class session, Lucas has his students pair up freely. He then
starts with a short lecture using slides to introduce the topics for the session. During the lecture,
he asks questions and encourages students to discuss with their partners before venturing an
answer. After this lecture, Lucas assigns activities and problems for students to work in their pairs.
As the students work, he walks from group to group to clarify doubts and identify successful and
unsuccessful approaches to solving the questions. Before the session ends, Lucas regroups the
class and discusses such approaches in light of the content for the session. Lucas says that this
class structure obeys to a deliberate intent to have students more active and engaged in his classes.
He notes that, no matter how many times he has taught a particular course, it takes him longer to
prepare for a class now that lecturing is no longer the central piece of the session.

Lucas makes a clear distinction between summative assessment, aimed at deciding whether
a student should pass a course, and formative assessment to observe and foster learning. He
believes that non-graded student outcomes, like their attitudes during teamwork or their answers
to class questions, are often better indicators of student learning than written tests. In addition to
summative and formative assessment, Lucas adds a third perspective that he calls transformative
assessment, which aims at helping students acquire more mature attitudes and behaviors toward
their social role as students. Students in Lucas’s class fill out self-assessment and co-assessment
forms where they assess themselves, their peers, and the instructor.

Because his background is not in engineering, Lucas feels that he struggles to find ways
to pose problems that are more tangible and appealing to engineering students. To overcome this
difficulty, he currently collaborates with a colleague who has an engineering degree. Besides,
Lucas has conducted research on improving math education with his fellow math instructors.
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Despite these efforts, he believes that most faculty still work in isolation and a large potential for
collaborative educational research remains untapped. While he feels his institution provides
enough support concerning faculty development seminars, workshops, or even formal degrees in
education, he laments that teaching accomplishments do not count as much as they should within
the promotion and rewards system at his institution.

Table 17. Commonalities of Cluster 4 (four participants)
Dimension of CoT
Commonalities
Provide context for and applications of the content
Use class for active, relevant activities
Promote student collaboration (3)
Facilitate that students learn at their own pace (3)
Role of the teacher
Motivate and challenge students, spark their interest (3)
Guide, consult, coach (3)
Provide clear guidelines and rules of the game (3)
Collaborate with colleagues (3)
Interact with their peers (3)
Role of the student
Peruse class materials beforehand outside the class (2)
Practice fosters knowledge acquisition and retention (3)
Nature of knowledge
Co-constructed with the teacher (3)
Provide feedback to the students (3)
Exams and grades do not reflect learning (3)
Purpose of assessment
Fair assessment, fair grades (3)
Determine the achievement of learning objectives (3)
Students become able to analyze and solve problems
Prepare students for future duties and jobs (3)
Expected outcome
Foster professional skills (3)
Collaboration to conduct educational research (3)
Trial-and-error approach to classroom research (3)
Teaching-research nexus
Classroom research opens learning possibilities (3)

Camilo
Camilo is a young scholar with eight years of experience teaching and conducting research
at a midsize private university. During his doctoral studies, he served as a TA for different
engineering courses for two years. As a TA and at the beginning of his faculty career, Camilo
resorted to course textbooks and engineering software tutorials to inform the content of his classes.
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When selecting such contents, Camilo recalls, he always aimed at presenting students with
materials and activities relevant to the course and to the professional profile of the program.
Regarding pedagogy, Camilo drew from his own experience as a student—what he liked or did
not like, and what did or did not help him learn—to inform his own teaching strategies. Nowadays,
Camilo seizes the opportunities provided by his institution both in terms of the tools and training
available to faculty members to implement innovative teaching strategies in his classroom (e.g.,
flipped learning).

Camilo makes a deliberate effort to break the dynamic of traditional lectures by
introducing questions, problem-solving episodes, and other tactics that foster student active
participation in class. Such participation is essential for Camilo because he believes that students
learn better by doing. In that spirit, Camilo and his colleagues have developed an online tool
where students can log on to solve problems any time, be it before a class session or in preparation
for an exam. A key feature of this platform, Camilo thinks, is that it provides immediate feedback
to the students.

Ideally, Camilo would have students practice not only solving problems, but also working
with real engineering tools to produce real artifacts. Besides providing students with opportunities
for practice, Camilo believes that helping them connect what they are learning with their previous
knowledge or daily experiences is also key for good teaching. For that reason, a typical class with
Camilo usually starts by reminding students of the content and concepts covered so far in the
semester and then introducing the new ones in a real application context, usually through videos.
The remainder of the session typically consists of Camilo solving a couple of example problems
and then having students group and work autonomously on similar problems.

In Camilo´s view, the main purpose of assessment is to gauge the level at which students
are comprehending the key concepts of the class. However, he reckons that traditional assessment
instruments fail to account for students´ individual differences regarding learning preferences and
paces. For that reason, he also includes in his class some problem-solving episodes where the aim
is to provide feedback to the students individually without producing a grade. Similarly, he
encourages his students to provide him with feedback about the progress of the class informally,
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during personal interactions. However, the online tool also allows him to collect pre- and posttest data that serves him to 1) assess the progress of the class as a whole and individually, and 2)
assess the impact of different pedagogies he brings into the class sometimes. Regarding the latter,
Camilo is not a stranger to using his class as a trial-and-error laboratory.

His interest in using his classroom as an educational research lab has motivated Camilo
to find more efficient ways to use educational resources, particularly students´ time. To assess
pedagogical strategies, Camilo has resorted to indicators of students´ performance including
grades, time to complete a task, fail rate, etcetera. Organized documentation of this experiences
has allowed Camilo to disseminate his work at educational conferences. However, he comments
that this line of work is becoming harder to sustain for him as his disciplinary research becomes
more demanding.

Despite the pressing demands to advance his disciplinary research, Camilo believes that
his institution makes a genuine effort in supporting faculty to improve their teaching practice.
However, he believes, such an effort falls short of accomplishing its aim given the limited resources
available, including infrastructure and the time faculty can actually allocate. To work around
these constraints, Camilo collaborates with colleagues and teaching assistants in his department
to ensure that students have a similarly good experience across multiple sections of the same class.
This, in turn, provides him with a reasonable baseline to keep implementing and measuring the
impact of educational innovations.

5.2.5. Cluster 5
Gloria, Jorge, Juliana, and Roberto constitute the fifth and last group yielded by the cluster
analysis. As shown in Figure 10, Cluster 5 is fairly homogeneous and comprises two pairs of
participants with high similarity coefficients: Gloria and Juliana, and Jorge and Roberto. The
narratives of Juliana and Roberto illustrate some of differences between these two pairs as well as
some of the aspects they share. Table 18 lists in detail these shared aspects.
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Gloria
Gloria is a seasoned engineering instructor with 27 years of experience teaching
undergraduate students. After attending a normal school, she earned a master’s in college
education, making her not only an experienced but also an amply trained educator.
Notwithstanding, Gloria aims at keeping her practice up to date by attending faculty development
courses sponsored by the midsize public and small private, teaching-oriented institutions where
she currently serves. In these courses, she often finds that faculty developers use specific terms to
name pedagogical strategies similar to those she has intuitively designed and successfully
implemented in her classroom. The ideas for such strategies usually come from recurring
situations experienced in her classes and from a few pivotal challenges she has faced as an
instructor. In most cases, these challenges stem from Gloria’s intention of supporting her students
at the academic as well as the personal level. Underlying this intention is Gloria’s belief that
teaching undergraduate students is a paramount societal responsibility, a belief that guides her
teaching practice.

Gloria usually teaches first-year and sophomore level undergraduate courses that are a
part of the backbone of a few engineering programs. The goals of these courses comprise the
development and application of logical and mathematical skills, which Gloria laments are usually
underdeveloped in high school. For this reason, Gloria assigns homework activities and allocates
in-class time to help students identify the weak areas and work on them. In preparation for a
typical class in Gloria’s courses, she sends documents and references for students to review before
the session. When the class starts, she randomly calls students to report on the readings and makes
specific questions regarding the central topics for the session. Then, she moves on to present these
topics building on students’ ideas and the answers they provided earlier. To engage students,
Gloria illustrates class concepts using daily-life examples to which students can easily relate.
Similarly, throughout the session, she makes briefs comments on daily issues—like news or sports
results—and asks students about their opinion. Through this approach, she maintains, students
can appreciate education as an experience that goes beyond acquiring disciplinary content
knowledge. After discussing the content, Gloria presents a worked example on the blackboard and
randomly calls students to identify steps, procedures, and potential errors in the example. In the
last portion of the class, students form groups of three or four and work on additional problems.
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Gloria believes that students can recognize and learn from their mistakes if they are
provided with opportunities to exercise that capability. For that reason, she has built in her classes
different non-graded activities that confront students with their learning gaps. An example of such
activities are handouts that include homework problems and a recap of the content relevant to
solving them. Students receive five or six of these handouts during the term, focusing on the major
topics of the course. Gloria is currently exploring ways to make these handouts more helpful and
visually appealing to the students. Another tool intended to spark students’ reflection is a
commitment form that she has students individually fill out at the beginning of the course. As the
term progresses, Gloria asks students to go back to their initial commitments, write down the
reasons for their success or failure in fulfilling them, and suggest corrective actions if necessary.
In addition, Gloria encourages students to take every opportunity outside the classroom to discuss
and contrast with their peers what each one is taking away from the class.

To improve her teaching practice, Gloria reflects on the results of her classes in terms of
both student performance and the feedback she receives from official student evaluations. She has
also had a colleague observe a few of her classes, and she has done the same for him. In a more
continued manner, Gloria discusses teaching matters with colleagues during the official
departmental meetings. This reflections and discussions usually draw from educational literature
and practices learned at faculty development courses and workshops. In this regard, Gloria feels
that her institution supports her teaching by providing avenues for discussion as well as access to
relevant content on educational practices through the workshops.
Roberto
With 21 years of teaching experience first as an adjunct instructor and later as a full-time
faculty member, Roberto is an experienced engineering instructor. He is currently affiliated with
a large public institution with significant research activity where, for the past several years, he
has been focused mostly on his teaching practice. In his own words, Roberto learned how to
become a teacher from the successes and mistakes of his teachers. However, he reckons that he
learned from his instructors what to teach, not necessarily how to teach. The latter he had to learn
drawing from his experience and from informal yet deliberate discussions with colleagues about
the challenges they found in their teaching practice and successful strategies to overcome them.

198
In addition, Roberto earned a graduate teaching certificate a few years after his faculty career
started and, more recently, he has participated in teaching courses and workshops offered at his
home institution. Since Roberto’s academic and professional practice has been interspersed with
his graduate education, he has had the opportunity to reflect on his teaching practice from a
student’s perspective to improve it.

Table 18. Commonalities of Cluster 5 (four participants)
Dimension of CoT
Commonalities
Curate content (3)
Provide clear guidelines and rules of the game (3)
Promote student collaboration (3)
Role of the teacher
Guide, consult, coach (3)
Provide context for and applications of the content (3)
Acknowledge diversity and individuality (3)
Peruse class materials beforehand outside the class
Role of the student
Practice fosters knowledge acquisition and retention
Co-constructed with peers
From multiple sources accessible to everyone (3)
Nature of knowledge
From engineering applications and practice (3)
Co-constructed with the teacher (3)
Cumulative and integrated (3)
Provide feedback to the students
Purpose of assessment
Fair assessment, fair grades
Foster professional skills (2)
Expected outcome
Students become able to analyze and solve problems (2)
Trial-and-error approach to classroom research (3)
Teaching-research nexus
I have done educational innovation without knowing (3)
Roberto values clear and timely communication with his students. Putting forth a course
program with a detailed description of the learning objectives, schedule, and class policies is of
paramount importance for him. After his recent participation in an instructional design workshop
for engineering faculty, Roberto felt moved by the use of non-discrimination policies, which he
decided to start including in his syllabi and promoting in his classes. He commits himself fully to
the course program and sees it as an agreement with the whole class, and he expects students to
see it the same way.
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Roberto is passionate about his subject. He deems the courses he usually teaches as heavily
technical. The main goal of such courses is the development of students’ skills to build
mathematical and computational models of engineering problems using appropriate programming
language. A typical class session with him includes short readings for students to prepare
beforehand and starts with a video describing an actual engineering process. Students then pair
up and work on creating a model of the process they just watched. Later during the session, the
pairs share their work with the whole class and get feedback on their models from each other and
the instructor. Then, the entire class agrees upon a model that they all can use to test and observe
the main ideas for the session. At the end of the term, Roberto wraps up the course inquiring the
class about the core concepts and ideas discussed throughout the semester.

Assessment of such a course comprises a handful of take-home problems and a semesterlong team project. This project deals with a real process from the local industry that students must
find and model. They have the chance to submit a draft version of the project and get feedback
from Roberto before submitting the final version. Besides providing written feedback, he also acts
as a consultant when students require help with their projects. In recent years, Roberto created
and refined a rubric for the project. However, he is struggling to provide students with enough
guidance in the rubric while allowing room for them to be creative and proactive. In other words,
he feels that too explicit criteria may discourage students to think for themselves. Roberto believes
that, ultimately, assessment in his course should allow students to complete a successful project;
that is, a project which accomplishes the objectives of the course and fulfills the expectations of
the industrial stakeholders who granted students access to the process.

Roberto sees both disciplinary research and educational research as equally contributing
to his teaching practice. He perceives his discipline as an ever-changing field where most research
targets the development and application of innovative practices in the industry. Staying informed
about current industry practices is important for him to keep his courses up to date. On the other
hand, he is familiar with the literature on educational research and has adopted a couple of
innovations in his classroom. Moreover, he has tracked the benefits of such innovations by looking
at measurements of student performance like course grades and standardized test scores. At the
end of the day, Roberto wants to help his students become competent practitioners, and to that
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aim, he draws from three major sources: his own experience as a practicing engineer, the current
advances in applied research in his discipline, and evidence-based educational practices.

5.3. Discussion
Through the commonality tables, the narrative analysis presented in the last section
provided an answer to the research question what are characteristic beliefs, practices, and
environmental factors of faculty holding comparable conceptions of teaching? To round up the
answer to this question, it is worth noting that commonalities among participants’ beliefs and
practices where evident within the clusters, while similarities in their demographic and contextual
characteristics were less consistent. In other words, I did not find commonalities within the
multiple dimensions of CoT that could be ascribed with certainty to participants’ background or
affiliation to a specific institution. For instance, Cluster 4, characterized by participants’ interest
in and collaborative experiences with educational research, groups four participant from the three
universities involved in this study and with different levels of teaching experience and research
activity.

Moving on, in the remainder of this discussion I advance a characterization of the
conceptions of teaching portrayed by the commonalities within each cluster. The characterizations
I advance in this section are broad, based on commonalities, and by no means representative of the
wholeness of any individual participant. Similarly, no narrative completely represents a particular
cluster, while the definition of each cluster encompasses to a large extent the individual narratives
of the participants that form such cluster. However, as presented in the commonality tables, some
dimensions do not achieve total agreement between participants in all of the codes that
characterized them. In other words, there are instances where the narratives of one or two
participants in a cluster do not show evidence of the codes that characterize a specific dimension
of the cluster.

Building upon the conceptual framework and the results of the thematic and narrative
analyses, this section answers the overarching research question of this study: What are
conceptions of teaching held by Colombian engineering faculty interested in improving their
teaching?
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Cluster 1
This cluster, containing three participants, showed remarkable homogeneity over the
deontological and epistemic domains (Figure 10), which comprise the dimensions “Role of the
teacher”, “Role of the students”, “Nature of knowledge”, and “Purpose of assessment”.
Homogeneity, in this analysis, means that all—or most—participants in the cluster referred to
multiple codes within each of these dimensions (Table 14). On the other hand, there was lesser
agreement over the teleological domain, particularly around the “Teaching-research nexus”
dimension, which presented noticeable spread.

The conception of teaching characterized by this cluster sits halfway between the teachercentered and the student-centered extremes of the protagonist continua. It gives equal importance
to instructor’s preparation and presentation of the content, and to students’ responsibility to
independently browse this content. Similarly, this cluster is positioned halfway between the
knowledge-transmission and knowledge-construction extremes over the knowledge continua,
highlighting the importance of content delivery and the co-construction of knowledge between the
teacher and the students. Within this conception of teaching, such co-construction of knowledge
can be fostered by assessment practices focused on providing students with thorough feedback.

This conception of teaching is not characterized by any specific goal of teaching and
learning, although it entails some expectations about student performance at the individual level
(short-term) and the professional level. The perceived role of educational research in this
conception of teaching seems to be in evolution and fraught with uncertainties and dissatisfaction
in terms of support.
Cluster 2
Cluster 2, comprising three participants, exhibited good homogeneity across the three
domains of CoT as suggested by the commonalities listed in Table 15, except for slight variations
in perceptions about the role of the students and the expected outcome.

Views about the duty of the instructor to transfer and explain the content characterize this
conception of teaching and locate it closer to the teacher-centered extreme of the protagonist
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continua and the knowledge-transmission extreme of the knowledge continua. The high relevance
of the content within this conception of teaching also impacts assessment practices, giving
emphasis to ensuring alignment between what is taught and what is assessed. However, there is
awareness of the value of placing students at the center of the process, as indicated by unanimous
agreement on the importance of guiding students and co-constructing knowledge with them.

The goals of teaching and learning in this conception of teaching are seemingly related
with short-term expectations of student performance further down in their educational path,
although there is no complete agreement around this theme. In contrast, an undivided view of the
benefits of evidence-based teaching practices and classroom research accompanies this conception
of teaching.
Cluster 3
Given the size of this cluster (6 participants), unanimous agreement within the different
dimensions of CoT was harder to achieve. Nevertheless, the deontological and epistemic domains
showed fair homogeneity, with at least five participants in agreement on a least one code within
each relevant dimension. On the teleological dimension, there was no unified view regarding the
goals of teaching and learning, while some ideas about the nexus between teaching and research
were pervasive.

The conception of teaching portrayed by the commonalities of Cluster 3 (Table 16) is
characterized by views of the role of the teacher and the students closer to the student-centered
end of the protagonist continua. Such views include providing relevant context for the content and
promoting students’ active engagement in class. On the knowledge continua, this conception of
teaching is closer to knowledge-construction orientations supported on students’ active
participation and practice. Aligned with these views and orientations, assessment is concerned with
gathering evidence of learning through students’ questions, class attitudes, and performance in
meaningful tasks.

Regarding the teleological dimension, the goal of teaching and learning is not consistently
defined in this conception of teaching. However, such goal seems related to students’ achievement
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of learning objectives regarding the retention of basic concepts and development of problem
solving-skills. On the other hand, engagement with classroom research through a trial and error
approach is an agreed characteristic of this conception of teaching, although with hints of
uncertainty as to the soundness of such research.
Cluster 4
With four participants, Cluster 4 is one of the two intermediate clusters in this study in
terms of size. Despite its relatively small size, the spread within this cluster is causes a decrease in
homogeneity over the three domains of CoT. In the epistemic domain, complete agreement was
found only around the “Role of the teacher” dimension. Similarly, only the “Expected purpose”
dimension yielded total agreement in the teleological domain for this cluster.
The commonalities in this cluster (Table 17) suggest a conception of teaching characterized
by a student-centered view, where the instructor should provide a context for the content that is
familiar to the students and encourage them to actively participle and interact in class. Integral to
this view is the perceived importance of assessment as an opportunity to provide feedback to the
students. A knowledge-construction orientation is also characteristic of this conception of
teaching, actualized through the mentioned feedback and other ways of knowledge coconstruction, both with the teacher and other students.
The goal of teaching and learning within this conception of teaching deals with students’
long-term development of professional skills, being problem-solving paramount among them.
Educational inquiry is important to this conception of teaching, accomplished through a trial-anderror approach to classroom research and collaboration with colleagues.
Cluster 5
This cluster, consisting of four participants, exhibits good homogeneity across the
deontological and epistemic domains of CoT, with fair agreement on the “Role of the teacher”
dimension and perfect agreement on the other three. In contrast, the teleological dimension is rather
heterogeneous and conveys only moderate agreement on the “Teaching-research nexus” and low
agreement on the “Expected outcome” dimensions.
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The conception of teaching portrayed by the commonalities of Cluster 5 (Table 18) is
characterized by views close to the student-centered extreme of the protagonist continua, with the
instructor being in charge of setting up a proper learning environment, guiding students, and
promoting their collaboration, and students being accountable for reading the content individually
and interacting with their peers. A knowledge-construction orientation is also characteristic of this
conception of teaching, actualized through students’ practice and co-construction with their peers.
The mentioned views and orientations are complemented by a formative approach to assessment
focused on providing feedback to the students.

While there is little agreement in the outcome of teaching and learning within this
conception of teaching, it seems to be related to the development of professional skills. Completing
the teleological dimension, spontaneous engagement with educational innovation and classroom
research are, to a fair extent, characteristic of this conception of teaching. Clusters 4 and 5 portray
very similar conceptions of teaching and only differ substantially in the engagement with
educational research, which seems more deliberate and structured in Cluster 4.

Figure 12. Visual characterization of conceptions of teaching by clusters
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Figure 12 summarizes visually the five conceptions of teaching advanced in this section.
This figure builds upon the space of variation presented in Figure 8, with modifications to the
purple areas representing beliefs about the nature of knowledge for the sake of clarity. The location
of the clusters in this space provides information on the deontological and epistemic domains. The
shape of the green containers representing the clusters depict the ambit of impact of the expected
outcome of teaching and learning: the rounder the container, the wider the ambit of impact—on
the continuum that goes from the individual to the society defined in the theme the goal of teaching
and learning. Brief texts inside the cluster’s containers describe the approaches to the relationship
between teaching and research, which dealt with evidence-based practices and classroom research.
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CHAPTER 6. DISCUSSION

Chapters 4 and 5 present the findings of the thematic and narrative analyses that constitute
this dissertation along with their interpretation of such findings at the fundamental level. Both
chapters also include summarizing discussions that advance reasoned answers to the two specific
research questions guiding this study, and Chapter 5 integrates the findings of both analyses to
pose an answer to the overarching research question: What are conceptions of teaching held by
Colombian engineering faculty interested in improving their teaching? In sum, as depicted in
Figure 12, this study yielded five conceptions of teaching characterized across the six dimensions
and three domains of CoT defined by the guiding conceptual framework.

The present chapter takes a step back and reexamines the findings of the whole study from
a broader perspective, tying back to the literature that informed its theoretical and conceptual
frameworks and to other relevant works. Specifically, I identified two relevant areas to address:
one that draws from the SCT and CoT frameworks, and one that explores connections of CoT with
ideas of SoTL. These areas are further discussed in two separate sections. At the end of the chapter,
I succinctly discuss implications of this study for faculty development, research, and institutional
change.

6.1. The Socio-Cognitive and Multidimensional Nature of Conceptions of Teaching
As presented in Chapter 2, Bandura’s Social Cognitive Theory (1986) is the overarching
theoretical framework of this study and informs the interaction between faculty beliefs, practices,
and contextual conditions. While previous studies of conceptions of teaching have acknowledged
the relevance of the context, most of them have focused on conceptions of (beliefs) and orientations
(practices) to teaching (Dall’ Alba, 1991; Entwistle et al., 2000; Samuelowicz & Bain, 2001). An
exception is the work by Pratt (1992), who considered the context as a determinant factor shaping
conceptions of teaching. In fact, as depicted in Figure 2, the work of Pratt is consistent with the
tenets of SCT, even though he did not refer to this framework. That said, I maintain that deliberate
attention to context is the first of three distinctive characteristics of this study.
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At the individual level, the thematic analysis of participants’ experiences with their initial
and continued learning about teaching (section 4.2.1) proved to be a worthwhile exercise that
elicited potential influences on their current conceptions of teaching. However, the cluster analysis
suggested that demographic, background, and contextual characteristics alone do not explain
individual differences in participants’ conceptions of teaching (see section 5.3). In other words,
the five clusters identified in this study grouped people with different demographics and
backgrounds, dwelling in different settings. To support this argument, Figure 13 compares the
clustering results based on the CoT coding (Figure 8) with a clustering structure based on the
demographic coding described in section 4.2.1. As shown in the figure, only Eva, Camilo, and
Enrique seem to form a consistent group on the basis of both CoT and demographic coding. In
addition, within-cluster inspection of participants’ educational backrgorund and affiliation reveals
no patterns or striking similarities.

Figure 13. Comparison of clustering based on CoT (left) and demographic (right) coding
Context limitations, on the other hand, seemed to cause discrepancies between participants’
beliefs and practices. For instance, many participants referred to their unwilling use of traditional
lectures to present to the students some content they deemed too theoretical or focused on
definitions. The excerpts collected under the code too much talking or lecturing suggest that this
discrepancy results from limitations in resources and training to design effective lectures or more
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appropriate strategies according to the learning goals. In the same vein, time restrictions prevented
many participants from gathering evidence of learning through direct interactions with the
students. Instead, they resorted to more convenient instruments—like traditional written exams—
although they believed such instruments usually fell short of accomplishing the intended goal.
Along the same lines of assessment, the most influential context limitation found in this study was
institutional policies about summative assessment. Many participants reported big discomfort with
their grading duty and perceived a disconnection between grading and assessing learning. In
contrast, few participants seemed to be more comfortable with their ability to grade and assess
learning through properly designed assessment instruments, including midterms and projects.
These findings suggest that a transition from discomfort to comfort with assessment the is not only
possible, but very much needed. In fact, an evolution of beliefs about assessment has been
suggested to be the single most important indication of faculty embracing more scholarly views of
teaching (Gayle et al., 2013). This important point will be expanded in the next section.

The second distinctive characteristic of this study is multidimensionality. As pointed out
by Hora (2014), plenty of scholarly literature has examined ideas akin to conceptions of teaching
over the continuum that ranges from teacher-centered to student-centered views of teaching (Dall’
Alba, 1991; Entwistle et al., 2000; Fox, 1983; Samuelowicz & Bain, 1992). While these studies
have used multiple criteria—or dimensions—to characterize conceptions of and approaches to
teaching, their results generally appeared positioned along the said continuum. I contend that such
an approach, while effective in demarcating clear distinctions, overlooks the multidimensional
nature of conceptions of teaching. My approach is less prescriptive and not aimed at
generalizations; instead, it aims to capture a more nuanced view of individual conceptions of
teaching. Moreover, I argue that my approach is comprehensive of the latter, as it can be scoped
on any specific domain or dimension according to specific research interests.

The findings of this study suggest that the multiple dimensions of CoT exhibit important
variations that cannot be fully captured as a linear continuum. Instead, some dimensions can be
characterized over a space of variation defined by the protagonist and knowledge continua (i.e.,
the deontological and epistemic domains), while others (i.e., the teleological domain) require
specific classifications that complement said space of variation. To be sure, I found some
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covariation between views across different dimensions within the same domain; for instance, a
view of the role of the teacher as a guide usually entails a view of the role of the students as
responsible for browsing the content outside the classroom. However, specific variations in one
dimension do not necessarily predict variations in other dimensions, especially not across domains.

The findings of my study pertaining the multidimensionality and weak covariation across
domains of CoT do not support the idea of transitions between different conceptions of teaching
placed over a continuum of variation advanced in previous studies (Samuelowicz & Bain, 1992).
In other words, while the graphical representation of CoT codes depicted in Figure 8 characterizes
intermediate zones on the space of variation, participants’ individual stories do not support the
hypothesis of transition or progression from one location to another. Instead, participants’
conceptions of teaching are multifaceted and draw from different elements across domains,
sometimes in seemingly contradictory ways (e.g., the comparison between nodes presented in
Figure 7). Contextual limitations usually underly these apparent contradictions and tensions.
The third and last distinctive characteristic of this study is the inclusion of the “Teachingresearch nexus” as a dimension of CoT. As disclosed in Chapters 1 and 3, my experience of a
tension between the teaching and research duties of my faculty appointment at a Colombian
university motivated me to explore this dimension. To my knowledge, the connection between the
nexus and conceptions of teaching has not been described in scholarly literature. Findings of the
narrative analysis (Figure 12) suggest that the ideas about the teaching-research nexus shared by
participants move freely over the space of variation depicted in Figure 8. In particular, the five
conceptions of teaching associated with the equal number of clusters identified in this study are
characterized by an incipient approach to classroom research sometimes fraught with uncertainties.

Note that the faculty who participated in this study shared a genuine interest in improving
their teaching, despite their different levels of involvement with disciplinary research. This interest
can explain why, while many participants shared views about the impact of disciplinary research
on teaching, such views did not become characteristic of any cluster. In fact, contrary to the ideas
suggested by some scholars both in the US and Latin-America (Felder, 1994; Rugarcia, 1991a),
participants in this study did not report a harmful relationship between their teaching and
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disciplinary research. I believe that participants’ intrinsic interest in good teaching has a large
effect on the whole study. This effect is somewhat visible in Figure 12, where most of the clusters
are closer to the student-centered and knowledge-construction corner of the space of variation. The
pervasive ideas about classroom research and innovative classroom practices that characterize
these clusters are a good segue for the next section, which discusses connections with SoTL.

6.2. Connections of Conceptions of Teaching with SoTL
When designing this study, I envisioned that the findings would suggest a progression of
conceptions of teaching that could be matched with different levels of the SoTL framework.
Streveler, Borrego, and Smith (2007) suggested these levels based on the definition of SoTL
advanced by Hutchings and Shulman (1999). The levels suggested by Streveler and colleagues
portray increasing rigor in inquiry about teaching and learning, which does not necessarily
correlate with increasing teaching skills. However, I hypothesized that the first three levels of this
framework would adequately encompass and partially characterize varying conceptions of
teaching. The four levels proposed by Streveler and colleagues (2007), with the inclusion of a
previous stage (level 0) used by Hutchings and Shulman as a comparison baseline, are:

0. Teach as Taught: Teaching practice informed by role models, without much reflexivity
on its effectiveness
1. Excellent Teaching: Entails adequate definition of the content to be taught and use of
appropriate teaching methods
2. Scholarly Teaching: Excellent teaching informed by evidence-based practices and
accompanied by classroom assessment and collaboration around teaching issues
3. Scholarship of Teaching: Scholarly teaching that asks questions about student learning,
answers them through inquiry, and makes findings public so others can build upon them
4. Educational Research: Poses research questions about student learning, ties them to
learning theories, and explores them through sound methodologies and analyses

The findings from the thematic analysis of both demographic information and CoT suggest
that most participants started their faculty career at level 0, but all of them had moved past that
level by the time of the study. Specifically, most participants drew from their experience as
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students to inform their teaching initially but became more resourceful and reflective instructors
as they engaged in discussions with their colleagues and participated in faculty development
programs. The clustering that summarizes the narrative analysis, illustrated in Figure 12, suggests
that all participants were dwelling between levels 2 and 3 by the time of the study. Moreover, the
narratives themselves indicate that a couple of participants, namely Cristina and Lucas, have the
training and the interest to conduct educational research, and have started to do so.

Once again, it is worth reminding that participants in this study evidenced an intrinsic
interest in improving their teaching, which might explain their positioning past levels 0 and 1. That
all said, I did not find evidence of a clear-cut connection between the levels of SoTL and particular
conceptions of teaching. Furthermore, Cluster 2 constitutes an evidence to the contrary, as it
comprises notions of evidence-based practices and classroom research akin to level 3 but sits closer
than any other cluster to teacher-centered views and knowledge-construction orientations.
Succinctly put, I argue that while the levels of SoTL can serve to characterize beliefs and practices
within the “Teaching-research nexus” dimension, they do not predict individual stances within
other dimensions of CoT.

Nevertheless, I identified an interesting connection between CoT and SoTL: the idea of
assessment as an important milestone of change. In my study, I found that many participants
struggled with the notion of grading and pointed to a disconnection between grading and assessing
student learning. Some participants (e.g., Mario) explained how this tension has propelled them to
find and try new learning assessment practices and align their pedagogical strategies accordingly.
This central role of assessment in aligning various dimensions of CoT was more clearly observed
by Pratt (1992), who found in his study that

there was one teaching function that was more revealing than any other in locating
an individual’s dominant conception: evaluation and assessment of learners. The
forms, focus, and process of evaluation revealed more about teachers’ beliefs and
intentions than any other single role, responsibility, or function. It provided a
window on what they believed about knowledge, learning, and the purposes of adult
education in their context (p. 218).
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The connection with SoTL becomes evident in light of the findings of the study by Gayle
and colleagues (2013), who suggested that learning-centered assessment is the main indicator that
signals a transition to more scholarly approaches to teaching, up to the scholarship of teaching and
learning. These authors also suggest that there are no clear boundaries between the levels of SoTL
and that faculty may move freely, sometimes back and forth, over different phases. This finding
resembles the fluid borders between dimension across the multidimensional realm of CoT found
in this study.

6.3. Implications
6.3.1. Implications for Faculty Development
Faculty members with interest in improving their teaching practice are the heart and soul
of this study. For that reason, instead discussing implications for teaching and learning, I deemed
it more appropriate to discuss implications for faculty development programs ultimately aimed at
fostering student learning. Pratt (1992) suggested that “efforts to improve teaching may focus on
the refinement of existing conceptions and practices or may attempt to change those conceptions”
(p. 218). Building upon Pratt’s argument, I maintain that knowledge of conceptions of teaching
may inform the design of effective faculty development interventions aimed at fostering specific
beliefs or practices. While the findings of this study uncovered the multidimensional and complex
nature of CoT, I argue that interventions aimed at specific domains or dimensions can
operationalize my findings by focusing on the elements relevant to those dimensions.

A good starting point to identify potential findings from the exploration of dimensions of
CoT that could inform the design of faculty development interventions are three apparent
paradoxes portrayed by many stories in this study. The first of such paradoxes is the idea expressed
by multiple participants that they loved teaching but dreaded assessment, specifically grading. As
briefly discussed in the previous section, this paradox seems to stem from participants’ struggle to
reconcile the formative and summative functions of assessment. In these participants’ view,
traditional grading practices not only fail to gather evidence of student learning but also become
stressful for both instructors and students. To help overcome this paradox, I believe that faculty
developers should emphasize the importance of aligning assessment with learning objectives and
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highlight the formative role of assessment. Such an alignment, as discussed in the previous section,
seems to allow the incursion into the scholarship of teaching and learning, as it enables faculty to
measure the impact of their practice in terms of student learning. Findings of this study suggest
that authentic assessment that leverages the affordances of problems and projects also can be
effective in helping faculty navigate the assessment paradox. Authentic assessment requires the
use of rubrics, but rubrics alone did not help some of the participants in this study find a solution
to their discontent and, often, only raised more doubts.

The second paradox recurrent in this study was the idea that in certain engineering topics
lectures are a necessary evil. As depicted in Figure 7, more than half of the participants thought of
their role as teachers to be providing an environment for students to actively learn, while at the
same time they were concerned about the high amount of class time they allocated for lectures
instead. During their attendance to faculty development workshops, all participants in this study
have been introduced to the ideas of active and student-centered learning. These ideas oppose the
traditional approach to teaching engineering that most participants held at the beginning of their
faculty career, usually informed by their own experience as students. In that vein, I believe that
faculty development interventions that emphasize the rationale use of lectures can help faculty
navigate this paradox. Such interventions could stress that lectures are not inherently harmful, and
are indeed appropriate for specific purposes and learning aims (Wankat & Oreovicz, 2015).

The third and final paradox is more subtle, loosely connected to the previous one, and deals
with faculty’s focus on content knowledge. Specifically, the findings suggest that most participants
believed that students’ acquisition of the relevant content knowledge is a paramount aim of
education and perceived instructor’s mastery of such content as the primary condition to
accomplish that aim. These participants expressed a genuine interest in being able to explain the
content clearly so that the students understand it. To challenge these ideas, faculty development
programs should address the difference between content knowledge and pedagogical content
knowledge (Shulman, 1986). To make sure, while I appreciate instructors’ efforts to stay on top
of their content, faculty developers must stress that mastery of the content does not readily translate
into a better ability to help students learn it. Content and pedagogical knowledge are not mutually
exclusive, but none of them covers for the lack of the other one; they complement each other.
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Besides these three paradoxes, the “Role of the students” dimension yielded thoughtprovoking results that could also be helpful for designing of faculty development interventions. In
particular, the findings of this study suggest that faculty beliefs about students’ views and traits
exert significant influence on their conceptions of teaching. I suggest that faculty development
interventions should aim at constructively challenging these beliefs and encouraging faculty
members to inquire the validity of such beliefs. A challenge like this can spark not only changes
in CoT, but also faculty engagement with classroom research.

A final finding of this study with potential impact on faculty development is related to the
spontaneous adoption of innovative teaching strategies that many participants reported. While
faculty members often lack the scholarly jargon to describe their innovative teaching practices, it
is likely that such practices are related to crucial elements of the faculty development workshops
focused scholarly teaching. For this reason, I suggest giving more relevance to faculty member’s
previous experiences trying innovations in the classroom.

6.3.2. Implications for Research
As stated before, the deliberate attention to context, the multidimensional approach kept
throughout the exploration, and the inclusion of the teaching-research nexus, are the three main
contributions of this study to the literature on conceptions of teaching. Regarding the context, I
maintain that sound research on conceptions of teaching and the translation of such conceptions
into practice must carefully consider the environmental factors interacting with faculty beliefs and
practices (Bandura, 1986).

The multidimensional approach, while appropriate for the exploratory nature of this study,
might become too complex for in-depth analysis of connections between faculty beliefs, practices,
and contextual factors. I believe, however, that the approach presented can be scoped into specific
domains or dimensions according to specific research interests. In addition, from a methodological
perspective, the inclusion of narratives allowed a more intimate approach to individuals’
conceptions of teaching.
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Finally, regarding the significance of the teaching-research nexus as a dimension integral
to exploring conceptions of teaching, the connections with SoTL proved to be a good starting point
to make sense of the findings. What initially seemed to be a limitation given the orientation of the
SoTL framework more toward educational research than quality teaching, turned out to be a good
bridge between the two of them.

6.3.3. Implications for Institutional Policy and Change
In the introduction to this dissertation, I stated that sophisticated, student-centered
conceptions of teaching are necessary to spark a bottom-up approach to institutional change aimed
at easing the disparity between the teaching and research duties of faculty. The stories of many
participants in this study suggest that such a bottom-up is consistent the movement approach to
educational reform advanced by Palmer (1992). Change, within this view, starts at the individual
level and gains momentum as individuals coalesce into communities able to exert influence over
institutions. Along these lines, I found that conceptions of teaching both impacted and became
impacted by participants’ perception and experience of educational change. In the next chapter, I
will elaborate on this implication and make it the closing conclusion of this dissertation.
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CHAPTER 7. CONCLUSION

In this final chapter, I elaborate on the implications of my study for educational change
foreshadowed in the previous section, intertwining a reflection on my own journey through this
dissertation. The chapter closes presenting some limitations of this study and potential directions
for further research related to conceptions of teaching.
When I set out to start this exploration, I was persuaded that I would find in my participants’
voices an echo to my own concerns about university teaching and its poorly appreciated nature as
a scholarly function in comparison to research. This expectation turned out to be—fortunately, I
shall add—unfounded and only partially fulfilled to a small extent. Specifically, many participants
shared my concerns about institutional policies that ponder research over teaching and the impact
of such policies on the extrinsic motivation for faculty to engage with scholarly teaching. That
said, my study revealed that most of the participants navigated this concerns better than I have,
keeping their commitment to quality teaching strong in the face of adverse factors.
In particular, the exploration of the “Teaching-research nexus” dimension elicited the
perception held by some participants of an unbalanced recognition of teaching and research
accomplishments. Along the same lines, other participants talked about the competitive nature of
these two functions in terms of resources. However, these faculty also provided evidence of their
commitment with the quality of their teaching despite of the rather unfavorable conditions. As
mentioned before, such a strong commitment with one’s own beliefs amidst resistance is
characteristic of the first stage of a movement approach to change: choosing integrity (Palmer,
1992).
The findings of the exploration of other CoT dimensions, namely the “Role of the teacher”,
the “Role of the students”, and the “Nature of knowledge”, suggest that this commitment to quality
teaching goes in parallel with rather sophisticated conceptions of teaching. In other words, I found
out that most of my participants´ conceptions of teaching were characterized by a genuine concern
about student learning, often reflected by student-centered views and knowledge-construction
orientations.
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My hypothesis about the paramount role of sophisticated conceptions of teaching in
fostering educational change found support in scholarly literature. Woodbury and Gess-Newsome
(2002), from a stance compatible with Cuban’s change without reform (1999), addressed the
notion of change without difference and discussed the limitations of previous attempts to
educational reform. These authors conclude that a systemic approach to change mediated by
teacher’s knowledge and beliefs can be more effective in fostering enduring change. This assertion
and the findings of my study suggest that engineering undergraduate education in Colombia seems
to offer a fertile ground to foster educational change aimed at increasing recognition of the
scholarly nature of teaching. What, then, is lacking? The answer to this question can be found, I
believe, in Palmer’s second stage of his approach to change: finding support (1992). Most
participants in my study recognized the efforts of their respective institutions to offer development
opportunities around good teaching practices. However, many of them also lamented the lack of
opportunities and encouragement to collaborate with colleagues, share innovative educational
practices, and conduct educational research. Collaboration, it appears, is an important form of
support to foster change at the broad level of education and at the individual level of conceptions
of teaching. The narrative analysis provided an interesting finding in this direction: from the
standpoint of innovative educational practices and research (i.e., the “Teaching-research nexus
dimension), collaboration is the major difference between the cluster closer to the student-centered
and knowledge-construction corner and the others.

Workshops about evidence-based teaching practices and the scholarship of teaching and
learning, alone, will not suffice. While these workshops raise awareness, my study suggests that
awareness of evidence-based practices is neither indispensable nor the only trigger to their
adoption. My study recounts the stories of participants who adopted innovative practices without
knowing about their existence in literature, motivated only by their firm intention to foster student
learning. I argue that the diffusion of innovation model (Rogers, 2010) alone falls short of fostering
enduring educational change. On fertile grounds, diffusion of innovation may spark
transformations in faculty beliefs about teaching (Ortega-Alvarez et al., 2017). However, an
intentional effort to cause perspective transformation (Mezirow, 2006) and create community is
more likely to spark fundamental changes in faculty conceptions of teaching, which in turn can
sustain enduring reforms in education (Pitterson et al., 2018; Siddiqui & Adams, 2013).
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7.1. Limitations of the Study
This section discusses the limitations of the present study from a global to a specific
perspective. In that order, the first limitation of this study is its exploratory character and
qualitative nature. Instead of an in-depth inquiry about a very specific topic, this study presents an
overview of a rather broad topic across a specific context. The findings, for these reasons, are
informative, context-bound, and not generalizable. That said, I followed procedures appropriate to
ensure the quality of an exploratory qualitative study (Chapter 3).

Participants in this study do not constitute a representative sample of engineering faculty,
given their intrinsic interest in improving their teaching. This limitation, nevertheless, resulted
from a deliberate decision about the research design and a personal interest to explore a population
that includes myself. I believe that a similar exploratory study with a more representative sample
could yield clusters characterized by views and orientations closer to the teacher-centered and
knowledge-construction corner of the space of variation (Figure 12).

From a methodological stance, I recognize that the approach to narrative analysis presented
in this study may deviate from the pure narrative tradition, as it draws heavily from the results of
the thematic analysis. However, the narratives created—whether included or not in this
document—were instrumental in helping me think about the similarities between participants who
were clustered together. In addition, the description of the conception of teaching for each cluster
started with my recollection of the highlights of the stories shared by every participant in the cluster
during the interviews—and I interviewed all of them.

In the thematic analysis, some codes identified in different dimensions pull from the same
excerpts. For instance, participants’ saying that they wanted to find better ways to transmit their
knowledge speak to both their perceived role as content-explainers and their notion of knowledge
as transferable. This situation generates coding similarities that, while innocuous for the thematic
analysis, may yield correlations that impact the formation of clusters. Therefore, the coding
scheme needs further refinement to reliably inform the clustering and subsequent identification of
conceptions of teaching.
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A final limitation is related to the internal consistency of the clusters. Within the narrative
analysis, the specific weight of a code in a participant’s conception (i.e., how many times a
participant referred to a code) are not accounted for by Jaccard’s coefficient. This means, a
participant who slightly referred to an aspect of teaching got put in the same bucket with another
one who recurrently referred to that aspect. While this situation does not entail a fundamental flaw,
it merits caution when looking at individual conceptions of teaching. As stated in Chapter 5, the
descriptions of CoT that characterize the five clusters identified in the study are not meant to depict
the wholeness of any participant.

7.2. Future Directions
As discussed in the implications for faculty development, an interesting finding of the study
is the apparent influence of faculty perceptions about students’ beliefs and traits on their
conceptions of teaching. Hora (2014) explored relationships between faculty’s and student’s
beliefs about learning. However, I am suggesting a different approach centered on multiple beliefs
faculty hold about their students, beyond perceptions of how students learn. A potential research
question for this topic might read as follows: How do engineering faculty perceptions of student
beliefs and traits impact their conception of their teaching role?

Hora (2014) also pointed out that the link between conceptions of teaching and actual
decisions in teaching practice is missing from the literature discussing teaching beliefs and
orientations. Moreover, through the use of the Reformed Teaching Observation Protocol (RTOP)
Ebert-May and colleagues (2011) found a substantial difference between faculty’s self-reported
use of student-centered, active learning strategies and their actual use of lectured-based methods.
I believe that my study has scratched the surface of this link between beliefs and practices,
consistently with the exploratory level intended. Future research could explore the alignment
between specific dimensions of conceptions of teaching held by faculty and their
operationalization in the classroom. A couple of research question along these lines could read as
follows: What is the alignment between engineering faculty beliefs about assessment and the
design of assessment strategies for their undergraduate courses? What factors facilitate or prevent
such an alignment?
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Finally, the results of this exploration suggest that while faculty holding sophisticated
conceptions of teaching are ready to enact educational change, two important ingredients are
missing to trigger and sustain enduring change: external support and perspective transformation.
These two elements underlie the idea of communities of transformation, where participants not
only find access to innovative practices but also enough elements to critically assess and adopt
such practices (Siddiqui & Adams, 2013). In that vein, I suspect that there must be a connection
worth exploring between the ideas of CoT and communities of transformation. A possible research
question in this direction could read as follows: How do communities of transformation impact the
conceptions of teaching of its members?
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APPENDIX A. INSTRUCTIONAL
DESIGN WORKSHOP SYLLABUS
APPENDICES

ITE - Instructional Tools in Engineering
Instructor Information
Camilo Vieira Mejía
Ph.D. in Computational Science and Engineering Education - Purdue University, email
cvieira@purdue.edu
Matilde Sánchez Peña
Ph.D. candidate in Engineering Education - Purdue University, email sanch105@purdue.edu
Juan David Ortega Álvarez
Ph.D. student in Engineering Education Purdue University,
Process Engineering Faculty - Universidad EAFIT, email jortegaa@purdue.edu

Course description
This course, geared toward active and prospective engineering faculty members with interest in
educational issues, aims at offering you an overview of different techniques for course design and
delivery, although it is not intended to provide extensive description and training.

Course goals
Drawing upon your professional interests and experiences in education, by the end of this course
you will be able to design and implement educational innovations in your own teaching practice—
from course design to delivery techniques, based on your experience and the effective review of
sound educational literature.

Learning objectives
By the end of this course, you will be able to:
LO1. Write appropriate learning objectives, coherent with the dimensions and levels of
knowledge of the curricular priorities of a course.
LO2. Design instructional experiences for an innovative class based on the techniques discussed
in this course, using a topic and a method of your interest.
LO3. Critique the soundness, suitability, and outcomes of hypothetical and real implementations of
innovative teaching methods according to their stated aims.

LO4. Document educational innovations thoroughly so they are of interest for venues such as ASEE,
ACOFI, educational journals, or disciplinary journals.
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Course requirements
All the readings and discussions throughout this class are aimed at helping you build the
deliverables of the course. Rubrics for the major assignments will be available to you beforehand,
as well as some templates and examples when applicable. For all written documents, use all
margins of 1 in., font size 11 or 12 (Times New Roman is recommended), and double space. Word
and PDF files are acceptable. Citations and references should follow the APA standard (6th
edition).
A1. Implementation of instructional design (LO1, LO2)
For a course of your interest, you will re/formulate at least one relevant learning outcome and
design the respective assessment piece, rubric, and lesson plan with the required materials for
achieving and evidencing students’ attainment of the learning outcome. These materials can
include flipped lectures, active learning lessons, team projects, etc. For the class materials, you are
welcomed and encouraged to use videos, games, case studies, or any other reasonable means that
suits your content delivery strategy.
Format:
See
template
Points:
45
Due date:
Idea on session 1; draft on session 3; final version on session 5 (last class)
A2. Review of educational innovation (LO3)
During the workshop (session 2), you will be asked to summarize and become familiar with an
educational innovation carried out by yourself, a colleague, or described in a published paper.
Some articles will be provided in case you don't have a particular case you would like to discuss
(look for them in (Institution Platform)). The summary should include the rationale, methodology,
and results if available (qualitative insights, grades, surveys, or complete studies).
Working in groups, we will look at different summaries in class and you will select one of them
(yours or a classmate’s) to comment on positive features and point out opportunities for
improvement, basing your critique and suggestions on sound arguments. We will construct the
rubric for this activity during session 2.
Format:
Paper,
3-5
pages
Points:

30

Due date:

By the end of session 4

A3. Dissemination of educational innovation (LO4)
You will write the abstract of a recently implemented, ongoing, or planned educational innovation
in your classroom for a conference paper following the standards of ASEE, FIE, ACOFI, LACCEI,
or a similar venue of your choice. If writing about a planned innovation, you will hypothesize
about the results of the innovation. If you already have experience with conferences in education,
move a step forward and follow the standards of a peer-reviewed educational journal like JEE,
IJEE, IEEE Transactions on Education, etc. Although submission is not required for the course,
you are highly encouraged to put your effort onto something you can actually submit to a renowned
educational venue.
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Format:
Points:
Due date:

As defined by the venue you have targeted (usually no more than one page)
25
By the end of session 5 (final class)

Policies
Expectations
By agreeing to participate in this class, there are expectations both on your side and on ours. We
expect you to recognize your own learning objectives and keep track of your progress; share with
the class your insights, experiences and anecdotes in regard with the course; deliver assignments
timely and come prepared to class; and actively engage in activities with your peers, like class
discussions and team projects. Before enrolling in this class, please make sure that your schedule
will allow you to attend at least 80% of the planned sessions. In case of skipping a session, we
expect you to catch up with your classmates, including due assignments and deliverables.
You can expect us to make every effort to create a stimulating learning environment by presenting
interesting content and providing spaces for active discussion and authentic scenarios for
application. We will respectfully and actively listen to your stories and contributions to the class,
because we want to acknowledge your different backgrounds and experiences. For that reason,
you can expect to be learning from your peers and classmates just as much as you will be learning
from us, or even more.
Grading
The major assignments of the course sum up to 100 points, which are linearly translated into a 0 5 scale (e.g. 80 points = 4.0). Up to 10 extra points can be earned for active participation in class,
as determined by the instructors. A good grade in this class (4.3 and above) should reflect a genuine
commitment with students’ learning and the development of a basic, yet robust skill set to perform
educational innovations and educational research. The grade might be also used as the basis for
funding opportunities and the expedition of certifications, as required and supported by the
institution.
Academic integrity
Relying on your background as active faculty member or recent graduate students, we encourage
you to demand from yourself the same academic honesty and integrity you would expect from
your own students.
Assignments and communication
(Institution preferred platform) will be the means for both submission of assignments and class
communications, including updates or changes in due dates, and major changes due to unexpected
events (e.g. emergencies). Late submissions will be allowed with instructor’s permission, usually
on the condition of adding an extra value to the entire class (for instance, sharing a summary of a
relevant and up-to-date article related to the topic).
Nondiscrimination
This class, as any other class in (Institution), should be a safe environment for every person to
express their ideas and strive for common understanding. Tolerance is listed as one of the core
values of the institution and we will actualize that value. In the context of this class, tolerance
includes respect for everyone’s opinion and empathy to see the world from someone else’s
perspective. We encourage participants in this class to be aware, avoid, and demand avoidance of
discrimination on the basis of race, religion, sex, age, nationality or ancestry, marital status,
parental status, gender identity and expression, socioeconomic status, or disability.
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Class Schedule
Session
(time)
1-1
(110 min)
1-2
(110 min)
2-1
(110 min)

2-2
(110 min)

3-1
(110 min)

3-2
(110 min)

Preparation readings
and assignments due
Topic: Educational Research in Engineering
Topic: Backwards Course Design
Read: Wiggins & McTighe, 1998, Chapter 1;
Hansen, 2011, Chapter 2 (optional)
Due: Content idea for implementation of
teaching methods (A1)
Topic: Learning objectives
Read: Krathwohl, 2002; Wankat & Oreovicz,
2015, Chapter 4 (optional); ISU Revised
Bloom’s taxonomy handout, 2012
Topic: Assessment
Read: Svinicki & McKeachie, 2011, Chapter
7 (just skim through this paper)
Topic: Pedagogy, activities framework
Read: Chi, 2009 (in-class handout)
Due: Summary of educational innovation for
reviewing (A2)
Topic: Pedagogy, lecture and flipped learning
Read: Bligh, 2000 (in-class handout); Millard,
2012 (optional)
Due:
Watch
flipped
lecture
(https://www.sophia.org/tutorials/flippedclassroom-the-big-picture)
Teaching methods implementation draft (A1)

4-1
(110 min)

Topic: Pedagogy, Active learning, effective
teamwork
Read: King, 1993; Prince, 2004 (half of the
group each); Oakley et al, 2004

4-2
(110 min)

Due: Review of educational innovation final
(A2)

5-1
(60 min)
5-2
(160 min)

Read: Felder & Brent, 2004 (just skim through
this paper); Rohrer & Pashler, 2012 (in class)
Due: Implementation of teaching methods
final (A1) and presentations
Dissemination of educational innovation
abstract (A3)
Due: Implementation of teaching methods
final (A1) and presentations

Content and class activities
Discussion: Participants’ experiences in research
and educational research particularly.
Lecture: Paradigms and methodologies in
Engineering Education Research.
Discussion: Review of the syllabus and assessment
activities.
Lecture: Introduction to backwards course design.
Course design alignment: content, assessment, and
pedagogy.
Lecture: Enduring outcomes, learning goals and
objectives. Objectives’ taxonomies.
Active learning: Design the learning objectives for
your course (A1).
Lecture: Assessment: formative assessment,
authentic tasks, and rubrics.
Active learning: Based on a provided template,
collectively design a rubric for the review of
educational innovation (A2). Work on the
assessment part of your course (A1).
Active learning: Share and discuss summaries of
educational innovations. Select one for the review.
Lecture: Chi’s framework for learning activities.

Active learning: Debate on lectures
Flipped lecture: On flipped learning
Lecture: Tools for constructing flipped lectures,
examples.
Lecture: Teaching methods: active learning.
Active learning: Discussion of different strategies:
PBL, problem-solving, teamwork.
Work on your implementation of teaching methods
(A1) using all the material covered up to this point.
Active learning: Finalize your review of an
educational innovation accounting for the content
covered thus far (A2). Work on A1 or A3 if needed.
Lecture: Individual traits: Personality types,
Learning styles, and intellectual development stages.
Active learning: Discussion of readings

Active learning: Class presentations of A1

The class consists of five sessions of four hours each, with a 20 minutes break. These sessions will
be offered within a week, 8:00 am – 12:00 m. This schedule is tentative and may be subjected to
changes.
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APPENDIX B. PILOT DATA COLLECTION INSTRUMENTS

Survey - English Version

Instructional design comprises all the steps required in designing the content, assessment, and
delivery of learning experiences, based on educational research literature and proven strategies.

Demographic Information Survey (workshop participants)
1. Please assign yourself a pseudonym and remember it until the end of the workshop
2. How long have you worked as a college faculty?
3. Have you worked in industry or in any other education institution? If so, please explain.
4. What is your area/field of expertise?
5. What courses do you typically teach?
6. What training (whether formal or not) do you have in instructional design?
7. What training (whether formal or not) do you have in educational research?
8. What support does your institution provide for instructional design?
9. What support does your institution provide for educational research?
10. In your view, what does teaching entail?
11. Please indicate approximately what percentage of your working hours you devote to:
a. Teaching

_____

b. Research

_____

c. Service

_____

d. Administration

_____

e. Other

_____ Please describe: ___________________________

Pre/Post Survey*
Please indicate your opinion about the next statements by circling a number on the scale from one
(not at all) to five (significantly).
1. I am properly trained to accomplish the job requirements of a faculty member here.
Not at all
1

Very little
2

Somewhat
3

Noticeably Significantly
4

5
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2. I have the competencies required for adequately designing courses.
Not at all

Very little

1

Somewhat

2

Noticeably Significantly

3

4

5

3. I feel motivated to improve my courses.
Not at all

Very little

1

Somewhat

2

Noticeably Significantly

3

4

5

4. I have the competencies required for adequately conducting educational research.†
Not at all

Very little

1

Somewhat

2

Noticeably Significantly

3

4

5

5. I feel motivated to conduct educational research.†
Not at all

Very little

1

Somewhat

2

Noticeably Significantly

3

4

5

Post-workshop Complementary Questions*
1. This workshop reinforced my skills as an instructional designer.
Not at all

Very little

1

2

Somewhat

Noticeably Significantly

3

4

5

2. This workshop reinforced my skills as an educational researcher. †
Not at all

Very little

1

2

Somewhat

Noticeably Significantly

3

4

5

3. Has your view of teaching changed? Please elaborate.
4. Please describe what are the most relevant aspects of this workshop and how will you use
them in your practice.
5. We appreciate your feedback, please tell us what opportunities you identified for improving
this workshop.

* Designed to investigate both the impact of the course and initial perceptions of the workshop
participants.
† These questions would appear only in a broader offering of the workshop that includes 20 hours
of instruction in the scholarship of teaching and learning.
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Interview – English version

Thank you very much for your participation in the workshop and in this interview. The following
questions will inform a study exploring the effectiveness of this program in light of the background
and challenges of faculty. The questions will involve your past experiences, as well as your current
interests and priorities as a faculty member. Rest assured that your information is strictly
confidential and you can safely abstain from answering, or withdraw from this interview at any
time.

1. First of all, how was your career pathway to get to your actual position? In other words, after
graduating from college, what did you do (or how did you get prepared) before obtaining your
current position?
2. What motivates you to be a faculty member?
3. Currently, what courses do you teach?
4. What experience do you have with educational research?
5. Tell me about one of the challenges you have faced as a faculty member in your teaching
practice.
6. Tell me about one of the satisfactions you have had as a faculty member in your teaching
practice.
7. How do you conceive of the teaching function? Are there different aspects or responsibilities
to it? How is it related to other responsibilities of faculty in this institution? What
supports/hinders you to actualize your conception of teaching in your practice? How would
you model these different aspects of teaching and their and relationships using a visual
representation?
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Survey - Spanish Version

El diseño instruccional comprende todos los pasos requeridos para el diseño del contenido,
evaluación y oferta de experiencias educativos, basados en investigación educativa y en
estrategias probadas.

Información Demográfica (participantes del taller)
1. Por favor asígnese un pseudónimo y asegúrese de recordarlo hasta el final del taller.
2. ¿Hace cuánto de desempeña como docente universitario?
3. ¿Ha trabajado en la industria o en otra institución educativa? De ser así, por favor explique.
4. ¿Cuál es el área/disciplina de su experticia?
5. ¿Qué clases enseña tradicionalmente?
6. ¿Qué preparación formal o informal tiene en diseño instruccional?
7. ¿Qué preparación formal o informal tiene en investigación educativa?
8. ¿Qué apoyo provee su institución para el diseño instruccional?
9. ¿Qué apoyo provee su institución para la investigación educativa?
10. En su opinión, ¿qué comprende la docencia?
11. Por favor indique el porcentaje aproximado de sus horas laborales dedicadas a:
a. Docencia

_____

b. Investigación

_____

c. Extensión

_____

d. Administración

_____

e. Otros

_____ Por favor describa: ___________________________

Encuesta Pre/Post*
Por favor indique su opinión acerca de las siguientes afirmaciones encerrando en un círculo un
número en la escala de uno (nada) a cinco (bastante).
1. Estoy capacitado para desempeñar a cabalidad el rol de docente universitario en esta
institución.
Para nada
1

Muy poco Más o menos
2

3

En general, sí
4

Bastante
5
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2. Poseo las competencias necesarias para diseñar cursos de forma adecuada.
Para nada
1

Muy poco Más o menos
2

En general, sí

3

4

Bastante
5

3. Me siento motivado para mejorar mis cursos.
Para nada
1

Muy poco Más o menos
2

En general, sí

3

4

Bastante
5

4. Poseo las competencias necesarias para realizar adecuadamente investigación educativa.†
Para nada
1

Muy poco Más o menos
2

En general, sí

3

4

Bastante
5

5. Me siento motivado para realizar investigación educativa en.†
Para nada
1

Muy poco Más o menos
2

En general, sí

3

4

Bastante
5

Preguntas Complementarias Post-taller *

1. Este taller reforzó mis habilidades para el diseño instruccional.
Para nada
1

Muy poco Más o menos
2

En general, sí

3

4

Bastante
5

2. Este taller reforzó mis habilidades para realizar investigación educativa. †
Para nada
1

Muy poco Más o menos
2

En general, sí

3

4

Bastante
5

3. Por favor describa cuáles son los aspectos más relevantes de este taller y cómo los piensa
utilizar en su práctica.
4. Apreciamos sus opiniones, por favor cuéntenos qué oportunidades identificó para la mejora
de este taller.

* Pregunta diseñada para explorar tanto el impacto del curso/taller como las percepciones previas
de los participantes del mismo.
† Estas preguntas aparecerán únicamente en una oferta ampliada del taller que incluye 20 horas de
instrucción en the scholarship of teaching and learning.
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Interview – Spanish Version

Muchas gracias por participar en el taller y en esta entrevista. Las siguientes preguntas
corresponden a un estudio orientado a explorar la efectividad de este programa a la luz de las
experiencias y retos afrontados por los docentes. Vamos a preguntar por sus experiencias
pasadas, así como por sus intereses y prioridades actuales como docente universitario. Puede
confiar en que la información compartida es estrictamente confidencial. Siéntase en libertad de
rehusarse a contestar cualquier pregunta o retirarse de esta entrevista en cualquier momento.

1. En primer lugar, ¿cómo fue su carrera profesional hasta llegar a ser docente universitario?
En otras palabras, después de terminar su pregrado, ¿qué hizo (o cómo se preparó) antes de
alcanzar su empleo actual?
2. ¿Qué lo motiva a ser docente universitario?
3. ¿Qué cursos enseña actualmente?
4. ¿Qué experiencia tiene con la con investigación educativa?
5. Cuénteme alguno de los retos que ha experimentado en su práctica docente.
6. Cuénteme alguna de las satisfacciones que ha experimentado en su práctica docente.
7. ¿Cómo concibe la práctica docente de un profesor universitario? ¿Hay diferentes aspectos o
responsabilidades asociados con ella? ¿Cómo se relaciona con otras responsabilidades del
profesorado en esta institución? ¿Qué cosas soportan/obstaculizan el desarrollo de su
práctica docente tal cual usted la concibe? ¿Cómo modelaría estos diferentes elementos de la
docencia y sus relaciones usando una representación visual?
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APPENDIX C. FINAL SEMI-STRUCTURED INTERVIEW PROTOCOL

English Version

Interview preparation:
At least two weeks before the interview, participants will be asked the following over email:

Please select and bring to the interview two artifacts related to your teaching (i.e., syllabus,
session plan, class problem, exam, model, etc.): one that you feel really good about, and one that
you find yourself concerned about or struggling with.

Actual interview:
The interviews will be semi-structured and rather conversational. For that reason, the intention of
this protocol is to help researchers stay on track and make sure they touch upon all the core aspects
of this study during the interviews. The guiding questions are as follows:

Thank you very much for entertaining this interview. The following questions will explore your
teaching practice and other experiences as a faculty member. Rest assured that your information
is strictly confidential. You can safely refuse to answer a question or completely withdraw from
this interview at any time.

1. How long have you been teaching in college?
2. Please tell me about your training as a teacher.
a. How did you learn to teach?
b. How do you improve your teaching?
3. Let’s talk about the artifact you really like.
a. What is it?
b. Why do you like it?
4. Let’s talk now about the artifact you are struggling with.
a. What is it?
b. What’s the concern or difficulty you have with it?
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5. Walk me through a typical class session in a course that you like teaching.
a. How does it start?
b. What do you do?
c. What do your students do?
6. Tell me how do you go about assessment?
a. What is the purpose of assessment? (elicit views of summative and formative
assessment)
b. How do you know whether your students are learning? (classroom assessment)
c. How do you assess your teaching?
7. If you could implement your dream course,
a. How would it look like?
b. What is preventing you from getting there?
8. What do you expect students to be able to do or evidence after taking a course with you,
including your dream course?
9. How does research fit into all of this?
a. What about your own research? (education and disciplinary research)
b. What about published scholarly literature?
10. Tell me about the support you have/need to keep your teaching practice at the level you want
it to be.
a. Where do/don’t you find support?
b. How does this support/lack of support manifest?

In addition to the guiding question, generic prompts to have participants elaborate on interesting
aspects include the following:


Please unpack that.



Could you explain a bit more?



Could you provide an example of that?



What’s the connection/relation you identify between those?



Why is that important to you?
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Spanish Version

Preparación para la entrevista:
Por lo menos dos semanas antes de la entrevista, vía correo electrónico se les solicitará a los
participantes lo siguiente:

Por favor seleccione y traiga a la entrevista dos artefactos relacionados con su práctica docente
(v.g., programa del curso, plan de una clase, ejercicio de clase, examen, modelo, etc.): uno con el
que se sienta muy a gusto, y uno con el cual tenga dudas o dificultades.

Entrevista:
Las entrevistas serán semiestructuradas y conversacionales. Por tal motivo, la intención de este
protocolo es ayudar a los investigadores a mantener el foco y abordar todos los aspectos centrales
de este estudio durante cada entrevista. Las preguntas que servirán de guía son las siguientes:

Muchas gracias por aceptar esta entrevista. Las siguientes preguntas explorarán su práctica
docente y otras experiencias como docente universitario. Puede confiar en que la información
brindada es estrictamente confidencial. Siéntase tranquilo en rehusarse a responder alguna
pregunta o retirarse completamente de la entrevista en cualquier momento.

1. ¿Hace cuánto que enseña a nivel universitario?
2. Por favor, cuénteme de su formación como docente.
a. ¿Cómo aprendió a enseñar?
b. ¿Cómo mejora su práctica docente?
3. Hablemos del artefacto con el que se siente a gusto.
a. ¿Qué es este artefacto?
b. ¿Por qué le gusta este artefacto?
4. Ahora hablemos del artefacto sobre el cual tiene dudas o dificultades.
a. ¿Qué es este artefacto?
b. ¿Cuál es la duda o dificultad que tiene con este artefacto?
5. Veamos cómo es una sesión de clase típica en un curso que le guste enseñar.
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a. ¿Cómo inicia la sesión?
b. ¿Qué hace usted?
c. ¿Qué hacen sus estudiantes?
6. Cuénteme, ¿cómo procede con respecto a la evaluación?
a. ¿Cuál es el propósito de evaluar? (ahondar en evaluación sumativa y formativa)
b. ¿Cómo sabe si los estudiantes están aprendiendo? (evaluación en el salón de clase)
c. ¿Cómo evalúa su práctica docente?
7. ¿Qué tiene que ver la investigación con todo esto?
a. ¿Qué tiene que ver su propia investigación? (disciplinar y educacional)
b. ¿Qué tiene que ver la investigación académica publicada?
8. Si pudiera implementar el curso de sus sueños,
a. ¿Cómo sería?
b. ¿Qué le dificulta hacerlo realidad?
9. ¿Qué esperaría que sus estudiantes estuvieran en capacidad de hacer o evidenciar después
de un curso con usted, incluido el curso de sus sueños?
10. Hablemos del apoyo que tiene/requiere para mantener su práctica docente al nivel que
desea.
a. ¿Dónde encuentra/no encuentra apoyo?
b. ¿Cómo se manifiesta este apoyo/falta de apoyo?
Adicionalmente a las preguntas que sirven de guía, se utilizarán expresiones genéricas para lograr
que los participantes ahonden en aspectos interesantes, como las siguientes:


Por favor hábleme de eso con más detalle.



¿Podría explicar un poco más?



¿Podría darme un ejemplo de eso?



¿Cuál es la conexión/relación que usted identifica entre esos?



¿Por qué es importante para usted esto?
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APPENDIX D. FINAL CODEBOOK FOR DIMENSIONS OF COT

Role of the teacher
Motivate and challenge students, spark their interest
Provide context for and applications of the content
Lectures, but enhanced
Use class time for active, relevant activities
Guide, consult, coach
Too much talking or lecturing, even if not desirable
Promote student collaboration
Explain the content so that students get it
Curate content (textbooks, guides, slides, etc.)
Provide clear guidelines and rules of the game
Facilitate that students learn at their own pace
Collaborate with colleagues
Address gaps in and connect to students' previous knowledge
Acknowledge diversity and individuality
Follow the logic of the content
Promote learning opportunities outside the classroom
Scaffold students' academic prowess
Be a role model

RT1
RT2
RT3
RT4
RT5
RT6
RT7
RT8
RT9
RT10
RT11
RT12
RT13
RT14
RT15
RT16
RT17
RT18

Role of the students
Beliefs about students' views and traits
Peruse class materials beforehand and outside class
Students are responsible for learning
Interact with their peers
Independently browse multiple sources for content
Be attentive to instructor's explanation
Formulate questions, interact with teacher
Read and abide by the syllabus
Self-assess progress and deficiencies
Be accountable for the quality of their work

RS1
RS2
RS3
RS4
RS5
RS6
RS7
RS8
RS9
RS10

Nature of knowledge
Practice fosters knowledge acquisition and retention
Co-constructed with the teacher
Co-constructed with peers
Comes from engineering applications and practice
Comes from multiple sources accessible to everyone
Transferable from teacher to students

NK1
NK2
NK3
NK4
NK5
NK6
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Constructed through student questioning and discovery
Cumulative and integrated
Purpose of assessment
Exams and grades do not reflect learning
Teaching without grading would be fantastic
Provide feedback to the students
Determine the achievement of learning objectives
Students' questions and class attitude evidence learning
Fair assessment, fair grades
Work around grading policies whenever fair
Authentic assessment
Authentic assessment should foster learning
Classroom assessment
Exams and grades reflect learning
Students' autonomy and language evidence learning
Assessment aligned with content taught
Assign grades, serve summative role
Multiple opportunities for summative assessment
Compel students to study or work
Look at the process, not just the answers
Learning is collaborative, assessment is individual

NK7
NK8
PA1
PA1A
PA2
PA3
PA4
PA5
PA5A
PA6
PA6A
PA7
PA8
PA9
PA10
PA11
PA11A
PA12
PA13
PA14

Expected outcome
Students become able to analyze and solve problems
Prepare students for future duties and job
Foster professional skills (teamwork, communication, etc.)
Long-term retention of basic concepts
Students go meta about their knowledge (why learning this)
Positively impact society
Prepare students for future courses
Students surpass the teacher

EO1
EO2
EO3
EO4
EO5
EO6
EO7
EO8

Teaching-research nexus
Trial-and-error approach to classroom research
Classroom research opens learning possibilities
Educational literature supports innovations
Disciplinary research to updated content and show applications
Research as a tool for students
I could not assert that I do educational research as such
Collaborate with colleagues to do educational research
I have done educational innovation without knowing
I find scarce support for scholarly teaching
Nexus is or could be constructive
Research should be applicable in context
Competing time and resources

TR1
TR2
TR3
TR4
TR5
TR6
TR7
TR8
TR9
TR10
TR11
TR12
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Students might get confused with innovations

TR13

