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Abstract 

This report presents the execution of a Systematic Literature Mapping of 

technologies being used to evaluate the Usability and/or User Experience in 

Conversational Systems. It presents the mapping planning in detail as well as inclusion 

and exclusion criteria, information sources used, list of papers found according to the 

criteria defined in the mapping protocol, and complete data extraction. Besides, an 

analysis of the resulting papers is performed. Therefore, this report documents the 

mapping process and serves as a reference source for the paper that deals with the analysis 

of the findings of this literature review. 

1. Introduction 

As other systems, and driven by a social demand for their use, Conversational Systems 

(CSs) need to achieve a level of quality to be truly useful to their users. In this sense, the 

evaluation of usability and User eXperience (UX) checks various aspects before the 

insertion of the system into society and is a step that can contribute to the quality of the 

software (Madan and Dubey, 2012). Thus, the current challenge is to understand the 

technologies used to evaluate the Usability and UX of CSs and analyze their 

characteristics to verify the points that impact the quality of the system. 

This technical report describes the execution of a Systematic Mapping Study 

(SMS) on the Usability and UX evaluation technologies used to evaluate CSs. With this 

report, the authors seek to document one of the activities developed for the completion of 

the master's degree of one of the authors, presenting the works related to his research 

found through a systematic approach in four digital libraries in the area of information 

technology. 

An SMS is a way to characterize all available searches relevant to a particular 

search question. One of the reasons for conducting systematic reviews is that it 

summarizes existing evidence regarding a treatment or technology (Kitchenham and 

Charters, 2007). Studies confirm that the use of SMS helps undergraduate and graduate 

students to build a knowledge base necessary for their research to progress (Kitchenham 

et al., 2010; Oates and Capper, 2009).  

Thus, this report presents the application of an SMS and is structured as follows: 

Section 2 presents the protocol used by the SMS; Section 3 presents the list of papers 



found; Section 4 presents the extraction of data; Section 5 presents the 

acknowledgements; finally, Section 6 presents the conclusion. 

2. SMS Protocol 

A mapping protocol specifies the methods that will be used to perform a specific SMS 

and decreases the possibility of researcher bias (Kitchenham and Charters, 2007). The 

protocol for this SMS was based on the guidelines presented by Kitchenham and Charters 

(2007). 

2.1 Goal 

The description of the goal was based on the GQM (Goal-Question-Metric) paradigm 

(Basili and Rombach, 1988), and is described in Table 1. 

Table 1. SMS goal. 

Analyze scientific publications containing technologies that evaluate 

Usability and/or UX of CSs 

For the purpose of to characterize 

With respect to evaluation technologies, evaluated CSs, and types of 

empirical evaluations 

From the point of 

view of 

Software Engineering (SE) and Human-Computer Interaction 

(HCI) researchers 

In context publications available from Scopus, IEEE Xplore, 

Engineering Village, and ACM 

2.2 Research Questions 

The main research question of this SMS is: "What technologies are used to evaluate the 

usability and/or the UX of a Conversational System?”. In addition to this research 

question, sub-questions (SQs) were defined to answer specific questions about the 

validation of each technology, CSs and empirical evaluation, presented in Table 2. 

Table 2. Research sub-questions. 

Evaluation Technology 

SQ1. Quality criterion What is the quality criterion of evaluation 

technology used? 

SQ2. Aspects addressed What aspects of Usability and/or UX does the 

technology evaluate? 

SQ3. Specific or generic technology Is the technology specific to CSs or to systems in 

general? 

SQ4. Existing technology Was the technology created for the study or is it 

based on an existing one? 

SQ5. Collection of responses How does evaluation technology collect data 

from participants? 



SQ6. Detailing the composition of 

the technology 

What are the characteristics of evaluation 

technology? 

SQ7. Type of analysis Does technology extract quantitative or 

qualitative data? 

Evaluated Conversational System 

SQ8. Function of the CS What is the function of the CS? 

SQ9. System Category Which application category does the CS? 

SQ10. Specific Group Was the software created for a specific group of 

people? Which groups? 

Empirical Evaluation of Evaluation Technology 

SQ11. Empirical Evaluation Was the evaluation technology evaluated 

empirically? 

SQ11.1 Type of evaluation If so, what was the type of experiment carried out 

to evaluate the evaluation technology? 

2.3 Strategy used to research the publications 

This section will describe: the scope of the research, the language considered, the terms 

used, the search string and paper selection criteria, and the procedures adopted in the 

SMS. 

2.3.1 Scope 

The search was made from four digital libraries through their advanced search engines. 

Table 3 shows the sources considered in the scope of this search. 

Table 3. Sources used. 

Source name Link 

Scopus https://www.scopus.com/home.uri 

IEEE Xplore https://ieeexplore.ieee.org/Xplore/home.jsp 

Engineering Village https://www.engineeringvillage.com/home.url 

ACM Digital Library https://dl.acm.org/ 

2.3.2 Language of papers 

The languages chosen were English and Portuguese. English, as it is the language adopted 

by the vast majority of international conferences and journals related to the research 

theme, and as it is the language used by most publishers related to the theme. And 

Portuguese because it is the native language of the researchers. 

2.3.3 Search terms (keywords) 

To improve and structure the search in the selected digital libraries, PICOC (Population, 

Intervention, Comparison, Outcome and Context) (Kitchenham and Charters, 2007) was 

used in this SMS. 

https://www.scopus.com/home.uri
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.engineeringvillage.com/home.url
https://dl.acm.org/


• Population (P): Conversational Systems; 

• Intervention (I): technologies that evaluate Usability and/or UX in CSs; 

• Comparison (C): not applicable because the aim is not to make a 

comparison between technologies, but to characterize them; 

• Outcome (O): software evaluation through technologies that verify aspects 

of Usability and/or UX; 

• Context (C): not applicable, as there is no comparison, it is not necessary 

to determine a context.  

Table 4 shows the terms and the search string used in the search. The terms are 

grouped into three parts: the first part represents the population, i.e., the CSs; the second 

part represents the intervention: what you plan to find; and the third part represents the 

results: what you want to evaluate. 

Table 4. Search Terms and String. 

Population "conversational system*" OR ”voice interface*" OR "voice 

recognition" OR "voice-based interaction" OR "voice 

interaction" OR "speech interface*" OR "speech 

recognition" OR "dialogue interface*" OR "dialogue 

agent*" OR "speaker recognition*" 

AND 

Intervention “tool” OR “framework” OR “technique” OR “method” OR 

“model” OR “process” OR “guideline” OR “pattern” OR 

“metric” OR “approach” OR “inspection” OR “principle” 

OR “aspect” OR “requirement” OR “heuristic” OR 

“methodology” OR “mechanism” 

AND 

Outcome "Usability evaluation" OR "Usability assessment" OR "ux 

evaluation" OR "ux assessment" OR "User eXperience 

evaluation" OR "User eXperience assessment" OR "user-

centered evaluation" 

 

2.4 Paper Selection Criteria and Procedures 

Each paper identified in this SMS was independently evaluated by two researchers who 

decided whether or not it should be included considering its title and abstract. 

Discrepancies in selection were resolved by consensus between the two researchers after 

reviewing the entire paper. Prior to the selection process, the researchers discussed and 

obtained a consistent understanding of the inclusion and exclusion criteria listed below. 

2.4.1 Criteria for Inclusion of Paper 

As inclusion criteria, we have: 

• IC1. Publications containing technologies that evaluate Usability and/or UX 

of CSs; 

• IC2. Publications that describe empirical studies of technologies used to 

evaluate Usability and/or UX of CSs; 



• IC3. Publications that discuss aspects related to Usability and/or UX 

evaluation of CSs; 

2.4.2 Criteria for Exclusion of Paper 

As exclusion criteria, we have: 

• EC1. Publications that do not meet the above criteria; 

• EC2. Publications that do not have content available for reading and 

analyzing data (especially in cases where papers are paid or not available by 

data sources); 

• EC3. Publications which have a different language of English or 

Portuguese; 

• EC4. Publications or files that have not peer-reviewed, such as technical 

reports, books and work in progress; 

• EC5: Publications that have already added to another data source defined in 

our SMS (duplicate). 

2.4.3 Preliminary Selection Process (1st filter) 

In the preliminary selection process (1st filter), the first author evaluated all returned 

papers based on the title and abstract and classified them as included or excluded based 

on inclusion and exclusion criteria. Then, the second author performed the 1st filter 

separately. If there were differences in inclusion or exclusion decisions, the researchers 

sought to resolve them. If the authors did not reach a conclusion based solely on the title 

and abstract, the paper was automatically accepted for detailed reading. If the paper was 

rejected, a plausible justification for the choice was required. 

2.4.3 Final Selection Process (2nd filter) 

In the final selection process (2nd filter), the first author read and classified all the works 

approved in the 1st filter, and the extracted data. Then, the second researcher verified the 

excluded works and justifications, and the included works and their extractions. Based on 

the same inclusion and exclusion criteria, the researchers selected the works to extract the 

data. Similarly, if the work was excluded, a plausible justification was presented. 

2.5 Defining a Data Extraction Strategy 

The data extraction strategy employed in this SMS was based on providing the set of 

possible answers for each research SQ defined earlier. This strategy ensures that the same 

data extraction criteria are applied to all selected papers and facilitates their classification. 

The extracted data was recorded in a document for later analysis and synthesis. The 

possible answers to each search SQ are explained in more detail below. 

SQ1 - What is the quality criterion of evaluation technology used? 

• Usability: technology aims to evaluate system Usability; 

• User eXperience: technology aims to evaluate system UX; 



• Both: technology aims to evaluate both Usability and UX. 

SQ2 - What aspects of Usability and/or UX does the technology evaluate? 

• Answers obtained in SQ2 are subjective and vary from paper to paper. 

Evaluated aspects of Usability and/or UX can be user satisfaction, 

effectiveness, immersion, fatigue, pleasure, among others. 

SQ3 - Is the technology specific to CSs or to systems in general? 

• Specific: Usability and/or UX evaluation technology is specific to CSs; 

• Generic: Usability and/or UX evaluation technology is not restricted to a 

specific type of software. 

SQ4 - Was the technology created for the study or is it based on an existing 

one? 

• Existing: technology is based on an existing one; 

• Created: technology was created for the study reported in the paper. 

SQ5 - How does evaluation technology collect data from participants? 

• Answers to SQ5 are subjective and vary from paper to paper. Its goal is to 

verify how users' responses were captured using the evaluation technology, 

such as Likert scale, open-ended questions, multiple-choice, checklist, among 

others. 

SQ6 - What are the characteristics of evaluation technology? 

• Answers to SQ6 are subjective and vary from paper to paper. SQ6 goal is to 

extract attributes of each technology, such as identifying questions used, e.g., 

if the technology is a questionnaire or interview; identify metrics used, e.g., if 

it is a technology-based on error rate; identify calculations performed, e.g., if 

it is an efficiency analysis technology; among others. 

SQ7 - Does technology extract quantitative or qualitative data? 

• Quantitative: if the analysis of evaluation was done quantitatively; 

• Qualitative: if the analysis of evaluation was done qualitatively; 

• Mixed: if the analysis of evaluation was done qualitatively and quantitatively.  

SQ8 - What is the function of the CS? 

• This answer is subjective and varies from paper to paper. CSs can be chatbots, 

conversational agents, virtual assistants, applications with voice functions, 

among others. 

SQ9 - Which application category does the CS? 

• Answers obtained in SQ9 are subjective and were identified during the papers 

reading. Examples of categories are health, education, urban mobility, daily 

facilities, among others. 

SQ10 - Was the software created for a specific group of people? 

• Yes: the system was created to assist a specific group. Examples: blind, deaf, 

elderly, children, among others; 



• No: the system was not created for a specific group. 

SQ11 - Was the evaluation technology evaluated empirically?  

• Yes: an empirical study to evaluate the evaluation technology was performed; 

• No: technology was not evaluated empirically. 

SQ11.1 - If so, what was the type of experiment carried out to evaluate the 

evaluation technology? 

• Answers obtained in SQ11.1 are subjective and vary from paper to paper. They 

can be feasibility studies, observation studies, case studies, among others. 

3. List of Selected Papers after Conducting the SMS 

As illustrated in Figure 1, 127 papers were initially returned by applying the search string 

before the 1st filter. A total of 52 papers were selected after applying the 1s filter, based 

on inclusion and exclusion criteria. A total of 39 papers were selected after applying the 

2nd filter. Some papers appeared in more than one digital library. In this case, a repeated 

paper was considered only once according to our search order (Scopus, IEEE Xplore, 

Engineering Village and ACM Digital Library). 

 

3.1 List of Selected Papers in the 1st filter at Scopus 

In the Scopus digital library, there was a return of 55 papers (see Appendix A) using the 

search string. Of the returned papers, 39 were selected in the 1st filter, which are listed in 

Table 5 below with their respective inclusion criteria. 



Table 5. List of selected papers in the 1st filter at Scopus. 

# Author(s), Year Paper Title 
Inclusion 

Criterion 

01 Amith, M., Zhu, A., 

Cunningham, R., Lin, R., 

Savas, L., Shay, L., Chen, Y., 

Gong, Y., Boom, J., Roberts, 

K., Tao, C., 2019. 

Early Usability Assessment of a 

Conversational Agent for HPV 

Vaccination 

IC3 

02 Kusumaningayu, F., Ayu, M. 

A., 2017. 

A Web Accessing Tool for Blind 

and Visually Impaired People 

Using Bahasa Indonesia 

IC1 

03 Azeta, A. A., Inam, I. A., 

Daramola, O., 2018. 

A voice-based e-examination 

framework for visually impaired 

students in open and distance 

learning 

IC1 

04 Wargnier, P., Benveniste, S., 

Jouvelot, P., Rigaud, A.-S., 

2018 

Usability Assessment of 

Interaction Management Support 

in LOUISE, an ECA-based User 

Interface for Elders with Cognitive 

Impairment 

IC1 

05 Kafle, S., Huenerfauth, M., 

2017. 

Evaluating the usability of 

automatically generated captions 

for people who are deaf or hard of 

hearing 

IC2 

06 Gürkök, H., Hakvoort, G., 

Poel, M., Nijholt, A., 2017. 

Meeting the expectations from 

brain-computer interfaces 

IC3 

07 Azeta, A.A., Inam, I.A., 

Daramola, O., 2017. 

Developing e-examination voice 

interface for visually impaired 

students in open and distance 

learning context 

IC1 

08 Koryzis, D., Svolopoulos, V., 

Spiliotopoulos, D., 2016. 

Metalogue: A multimodal learning 

journey 

IC1 

09 Nakai, A., Pyae, A., Luimula, 

M., Hongo, S., Vuola, H., 

Smed, J., 2015. 

Investigating the effects of motion-

based Kinect game system on user 

cognition 

IC1 

10 Schaffer, S., Schleicher, R., 

Möller, S., 2014. 

Modeling input modality choice in 

mobile graphical and speech 

interfaces 

IC3 

11 Brusie, T., Fijal, T., Keller, 

A., Lauff, C., Barker, K., 

Schwinck, J., Calland, J. F., 

Guerlain, S., 2015. 

Usability evaluation of two smart 

glass systems 

IC1 



12 Coleti, T. A., Morandini, M., 

De Lourdes Dos Santos 

Nunes, F., 2014. 

ErgoSV: An environment to 

support usability evaluation using 

face and speech recognition 

IC1 

13 Coleti, T. A., Morandini, M., 

De Lourdes Dos Santos 

Nunes, F., 2013 

Analyzing face and speech 

recognition to create automatic 

information for usability 

evaluation 

IC1 

14 Tchankue, P., Wesson, J., 

Vogts, D., 

Are mobile in-car communication 

systems feasible? A usability study 

IC1 

15 Suominen, H., Basilakis, J., 

Johnson, M., Dawson, L., 

Hanlen, L., Kelly, B., Yeo, 

A., Sanchez, P., 2012 

Clinical speech to text: Evaluation 

setting 

IC1 

16 Stedmon, A., Bayon, V., 

Griffiths, G., 2011 

Expanding interaction potentials 

within virtual environments: 

Investigating the usability of 

speech and manual input modes for 

decoupled interaction 

IC1 

17 Gürkök, H., Hakvoort, G., 

Poel, M., Nijholt, A., 2011 

User expectations and experiences 

of a speech and thought controlled 

computer game 

IC3 

18 Hara, S., Kitaoka, N., Takeda, 

K., 2010 

Automatic detection of task-

incompleted dialog for spoken 

dialog system based on dialog act 

N-gram 

IC1 

19 Georgila, K., Wolters, M., 

Moore, J. D., Logie, R. H., 

2010 

The MATCH corpus: A corpus of 

older and younger users' 

interactions with spoken dialogue 

systems 

IC3 

20 Hara, S., Kitaoka, N., Takeda, 

K., 2010 

Estimation method of user 

satisfaction using N-gram-based 

dialog history model for spoken 

dialog system 

IC2 

21 Spiliotopoulos, D., 

Stavropoulou, P., 

Kouroupetroglou, G., 2009 

Spoken dialogue interfaces: 

Integrating usability 

IC2 

22 Neto, A. T., Bittar, T. J., 

Fortes, R. P. M., Felizardo, 

K., 2009 

Developing and evaluating web 

multimodal interfaces - A case 

study with usability principles 

IC2 

23 Chang, J. C., Lien, A., 

Lathrop, B., Hees, H., 2009 

Usability evaluation of a 

Volkswagen Group in-vehicle 

speech system 

IC3 



24 Schieben, A., Heesen, M., 

Schindler, J., Kelsch, J., 

Flemisch, F., 2009 

The theater-system technique: 

Agile designing and testing of 

system behavior and interaction, 

applied to highly automated 

vehicles 

IC2 

25 Anderson, J. N., Davidson, 

N., Morton, H., Jack, M. A., 

2008 

Language learning with interactive 

virtual agent scenarios and speech 

recognition: Lessons learned 

IC1 

26 Fernandez Martinez, F., 

Blazquez, J., Ferreiros, J., 

Barra, R., Macias-Guarasa, J., 

Lucas-Cuesta, J. M., 2008 

Evaluation of a spoken dialogue 

system controlling a hifi audio 

system 

 

IC2 

27 Bernhaupt, R., Palanque, P., 

Winckler, M., Navarre, D., 

2007 

Usability study of multi-modal 

interfaces using eye-tracking 

IC1 

28 Bach, P. M., Lai, J., 2006 Usability and learning in a speech-

enabled reading tutor: A field 

study 

IC1 

29 Soler, J. J. R., Cerezo, P. C., 

Merino, D. T., Sánchez, A. J., 

2006 

MEDUSA: User-Centred design 

and usability evaluation of 

automatic speech recognition 

telephone services in telefónica 

móviles españa 

IC1 

 

 

 

30 Möller, S., Englert, R., 

Engelbrecht, K., Hafner, V., 

Jameson, A., Oulasvirta, A., 

Raake, A., Reithinger, N., 

2006 

MeMo: Towards automatic 

usability evaluation of spoken 

dialogue services by user error 

simulations 

  

IC2 

31 Toledano, D. T., Fernández 

Pozo, R., Hernández Trapote, 

A., Hernández Gómez, L., 

2006 

Usability evaluation of multi-

modal biometric verification 

systems 

  

IC1 

32 Davidson, N., McInnes, F., 

Jack, M.  A., 2004 

Usability of dialogue design 

strategies for automated surname 

capture 

IC1 

33 Narayanan, S., Potamianos, 

A., 2002 

Creating conversational interfaces 

for children 

IC1 

34 Thompson, J. A., Williges, 

R.C., 2000 

Web-based collection of critical 

incidents during remote usability 

evaluation 

IC2 



35 Hone, K. S., Graham, R., 

2000 

Towards a tool for the Subjective 

Assessment of Speech System 

Interfaces (SASSI) 

IC2 

36 Bengler, K., 2000 Automotive speech-recognition - 

Success conditions beyond 

recognition rates 

IC1 

37 Komine, K., Hiruma, N., 

Ishihara, T., Makino, E., 

Tsuda, T., Ito, T., Isono, H., 

2000 

Usability evaluation of remote 

controllers for digital television 

receivers 

IC1 

38 LuperFoy, S., 1997 Spoken dialogue interfaces IC1 

39 Finan, R., Cook, M., Sapeluk, 

A., 1996 

Speech-based dialogue design for 

usability assessment 

IC1 

3.2 List of Selected Papers in the 2nd filter at Scopus 

Of the 39 papers that passed in 1st filter at Scopus, 27 papers passed the 2nd filter after 

complete reading, which are listed in Table 6 below with their respective inclusion 

criteria. 

Table 5. Selected papers in the 2nd filter at Scopus. 

# Author(s), Year Paper Title 
Inclusion 

Criterion 

S01 Amith, M., Zhu, A., 

Cunningham, R., Lin, R., 

Savas, L., Shay, L., Chen, 

Y., Gong, Y., Boom, J., 

Roberts, K., Tao, C., 2019. 

Early Usability Assessment of a 

Conversational Agent for HPV 

Vaccination 

IC3 

S02 Kusumaningayu, F., Ayu, 

M. A., 2017. 

A Web Accessing Tool for Blind 

and Visually Impaired People 

Using Bahasa Indonesia 

IC1 

S02 Azeta, A. A., Inam, I. A., 

Daramola, O., 2018. 

A voice-based e-examination 

framework for visually impaired 

students in open and distance 

learning 

IC1 

S04 Wargnier, P., Benveniste, 

S., Jouvelot, P., Rigaud, A.-

S., 2018 

Usability Assessment of 

Interaction Management Support 

in LOUISE, an ECA-based User 

Interface for Elders with Cognitive 

Impairment 

IC1 

S05 Kafle, S., Huenerfauth, M., 

2017. 

Evaluating the usability of 

automatically generated captions 

for people who are deaf or hard of 

hearing 

IC2 



S06 Gürkök, H., Hakvoort, G., 

Poel, M., Nijholt, A., 2017. 

Meeting the expectations from 

brain-computer interfaces 

IC3 

S07 Schaffer, S., Schleicher, R., 

Möller, S., 2014. 

Modeling input modality choice in 

mobile graphical and speech 

interfaces 

IC1 

S08 Brusie, T., Fijal, T., Keller, 

A., Lauff, C., Barker, K., 

Schwinck, J., Calland, J. F., 

Guerlain, S., 2015. 

Usability evaluation of two smart 

glass systems 

IC1 

S09 Coleti, T. A., Morandini, 

M., De Lourdes Dos Santos 

Nunes, F., 2014. 

ErgoSV: An environment to 

support usability evaluation using 

face and speech recognition 

IC1 

S10 Tchankue, P., Wesson, J., 

Vogts, D., 2012. 

Are mobile in-car communication 

systems feasible? A usability study 

IC1 

S11 Stedmon, A., Bayon, V., 

Griffiths, G., 2011 

Expanding interaction potentials 

within virtual environments: 

Investigating the usability of 

speech and manual input modes for 

decoupled interaction 

IC1 

S12 Gürkök, H., Hakvoort, G., 

Poel, M., Nijholt, A., 2011 

User expectations and experiences 

of a speech and thought controlled 

computer game 

IC1 

S13 Hara, S., Kitaoka, N., 

Takeda, K., 2010 

Automatic detection of task-

incompleted dialog for spoken 

dialog system based on dialog act 

N-gram 

IC2 

S14 Georgila, K., Wolters, M., 

Moore, J. D., Logie, R. H., 

2010 

The MATCH corpus: A corpus of 

older and younger users' 

interactions with spoken dialogue 

systems 

IC1 

S15 Hara, S., Kitaoka, N., 

Takeda, K., 2010 

Estimation method of user 

satisfaction using N-gram-based 

dialog history model for spoken 

dialog system 

IC3 

S16 Spiliotopoulos, D., 

Stavropoulou, P., 

Kouroupetroglou, G., 2009 

Spoken dialogue interfaces: 

Integrating usability 

IC1 

S17 Neto, A. T., Bittar, T. J., 

Fortes, R. P. M., Felizardo, 

K., 2009 

Developing and evaluating web 

multimodal interfaces - A case 

study with usability principles 

IC1 

S18 Chang, J. C., Lien, A., 

Lathrop, B., Hees, H., 2009 

Usability evaluation of a 

Volkswagen Group in-vehicle 

speech system 

IC1 



S19 Anderson, J.N., Davidson, 

N., Morton, H., Jack, M. A., 

2008 

Language learning with interactive 

virtual agent scenarios and speech 

recognition: Lessons learned 

IC1 

S20 Fernandez Martinez, F., 

Blazquez, J., Ferreiros, J., 

Barra, R., Macias-Guarasa, 

J., Lucas-Cuesta, J. M., 

2008 

Evaluation of a spoken dialogue 

system controlling a hifi audio 

system 

 

IC1 

S21 Bernhaupt, R., Palanque, P., 

Winckler, M., Navarre, D., 

2007 

Usability study of multi-modal 

interfaces using eye-tracking 

IC1 

S22 Bach, P. M., Lai, J., 2006 Usability and learning in a speech-

enabled reading tutor: A field 

study 

IC1 

S23 Toledano, D. T., Fernández 

Pozo, R., Hernández 

Trapote, A., Hernández 

Gómez, L., 2006 

Usability evaluation of multi-

modal biometric verification 

systems 

  

IC1 

S24 Davidson, N., McInnes, F., 

Jack, M.A., 2004 

Usability of dialogue design 

strategies for automated surname 

capture 

IC1 

S25 Narayanan, S., Potamianos, 

A., 2002 

Creating conversational interfaces 

for children 

ICI1 

S26 Hone, K.S., Graham, R., 

2000 

Towards a tool for the Subjective 

Assessment of Speech System 

Interfaces (SASSI) 

IC2 

S27 Komine, K., Hiruma, N., 

Ishihara, T., Makino, E., 

Tsuda, T., Ito, T., Isono, H., 

2000 

Usability evaluation of remote 

controllers for digital television 

receivers 

  

IC1 

3.3 List of Selected Papers in the 1st filter on IEEE Xplore 

In the IEEE Xplore digital library, there was a return of 7 papers (see Appendix B) using 

the search string. Of the returned papers, 3 were selected in the 1st filter, which are listed 

in Table 7 below with their respective inclusion criteria. 

Table 7. List of selected papers in the 1st filter on IEEE Xplore. 

# Author(s), Year Paper Title 
Inclusion 

Criterion 

01 Miguel-Hurtado, O., Blanco-

Gonzalo, R., Lunerti, R. G. 

C., 2016. 

Interaction evaluation of a mobile 

voice authentication system 

IC1 



02 Moustakas, K., Tzovaras, D., 

Dybkjaer, L., Bernsen, N. O., 

Aran, O., 2011 

Using Modality Replacement to 

Facilitate Communication between 

Visually and Hearing-Impaired 

People 

IC1 

03 Reis, T. de Sa, M. Carrivo, L. 

2008 

Multimodal Artefact 

Manipulation: Evaluation in Real 

Contexts 

IC1 

3.4 List of Selected Papers in the 2nd filter on IEEE Xplore 

Of the 3 papers that passed the 1st filter on IEEE Xplore listed in Table 7, all 3 papers 

passed with the same inclusion criteria in the 2nd filter after the complete reading. 

3.5 List of Selected Papers in the 1st filter on Engineering Village 

In the Engineering Village digital library, there was a return of 51 papers (see Appendix 

C) using the search string. Of the returned papers, 5 were selected in the 1st filter, which 

are listed in Table 8 below with their respective inclusion criteria. 

Table 8. List of selected papers in the 1st filter on Engineering Village. 

# Author(s), Year Paper Title 
Inclusion 

Criterion 

01 Farinazzo, V. Salvador, M. 

Kawamoto, A. L. S., Neto, J. 

S. O., 2010. 

An empirical approach for the 

evaluation of voice user interfaces 

IC2 

02 Federico, M., 1999 Usability evaluation of a spoken 

data-entry interface 

IC1 

03 Carrino, S., Péclat, A., 

Mugelini, E., Khaled, O. A., 

Ingold, R., 2011 

Humans and smart environments: 

A novel multimodal interaction 

approach 

IC1 

04 Dang, N. T., Tavanti, M., 

Rankin, I., Cooper, M., 2009 

A comparison of different input 

devices for a 3D environment 

IC1 

05 Stewart, O., Huerta, J., Jan, E. 

E., Wu, C., Li, X., Lubensky, 

D., 2006 

Conversational help desk: Vague 

callers and context switch 

IC1 

3.6 List of Selected Papers in the 2nd filter on Engineering Village 

Of the 5 papers that passed in 1st filter on Engineering Village, 4 papers passed the 2nd 

filter after complete reading, which are listed in Table 9 below with their respective 

inclusion criteria. 

Table 9. Selected papers in the 2nd filter on Engineering Village. 

# Author(s), Year Paper Title 
Inclusion 

Criterion 



E01 Farinazzo, V. Salvador, M. 

Kawamoto, A. L. S., Neto, J. 

S. O., 2010. 

An empirical approach for the 

evaluation of voice user interfaces 

IC1 

E02 Federico, M., 1999 Usability evaluation of a spoken 

data-entry interface 

IC1 

E03 Carrino, S., Péclat, A., 

Mugelini, E., Khaled, O. A., 

Ingold, R., 2011 

Humans and smart environments: 

A novel multimodal interaction 

approach 

IC1 

E04 Dang, N. T., Tavanti, M., 

Rankin, I., Cooper, M., 2009 

A comparison of different input 

devices for a 3D environment 

IC1 

3.7 List of Selected Papers in the 1st filter on ACM 

In the ACM digital library, there was a return of 14 papers (see Appendix D) using the 

search string. Of the returned papers, 5 were selected in the 1st filter, which are listed in 

Table 10 below with their respective inclusion criteria. 

Table 10. List of selected papers in the 1st filter on ACM. 

# Author(s), Year Paper Title 
Inclusion 

Criterion 

01 Huerta, O., Sánchez, J. A., 

Fuentes, S. Cervantes, O., 

2011 

Speak Up Your Mind: Using 

Speech to Capture Innovative Ideas 

on Interactive Surfaces 

IC1 

03 Tchankue, P., Vogts, D., 

Wesson, J., 2010 

Design and Evaluation of a 

Multimodal Interface for In-car 

Communication Systems 

IC3 

09 Wenceslao, S. J. M. C., 

Estuar, M. R. J. E., 2019  

Using cTAKES to Build a Simple 

Speech Transcriber Plugin for an 

EMR 

IC1 

10 Ferracani, A., Faustino, M. 

Giannini, G. X., Landucci, L., 

Bimbo, A. D., 2017 

Natural Experiences in Museums 

Through Virtual Reality and Voice 

Commands 

IC1 

13 Lumsden, J., Langton, N., 

Kondratova, I., 2008 

Evaluating the Appropriateness of 

Speech Input in Marine 

Applications: A Field Evaluation 

IC1 

3.8 List of Selected Papers in the 2nd filter on ACM 

Of the 5 papers that passed the 1st filter on ACM listed in Table 10, all 3 papers passed 

with the same inclusion criteria in the 2nd filter after the complete reading. 

4. Data Extraction 

From each paper approved by the final selection process, the following data is extracted, 

according to Table 11. 



Table 11. Table for data extraction. 

Author(s), Year, Paper Title 

Venue or Place of Publication 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 
• Usability: technology aims to evaluate 

system Usability; 

• User eXperience: technology aims to 

evaluate system UX; 

• Both: technology aims to evaluate both 

Usability and UX. 

What aspects of Usability and/or 

UX does the technology evaluate? 

Answers obtained are subjective and vary from 

paper to paper. Evaluated aspects of Usability 

and/or UX can be user satisfaction, 

effectiveness, immersion, fatigue, pleasure, 

among others. 

Is the technology specific to CSs 

or to systems in general? 

• Specific: Usability and/or UX evaluation 

technology is specific to CSs; 

• Generic: Usability and/or UX evaluation 

technology is not restricted to a specific 

type of software. 

Was the technology created for 

the study or is it based on an 

existing one? 

• Existing: technology is based on an existing 

one; 

• Created: technology was created for the 

study reported in the paper. 

How does evaluation technology 

collect data from participants? 

Answers are subjective and vary from paper to 

paper. The goal is to verify how users' responses 

were captured using the evaluation technology, 

such as Likert scale, open-ended questions, 

multiple-choice, checklist, among others. 

What are the characteristics of 

evaluation technology? 

Answers are subjective and vary from paper to 

paper. The goal is to extract attributes of each 

technology, such as identifying questions used, 

e.g., if the technology is a questionnaire or 

interview; identify metrics used, e.g., if it is a 

technology-based on error rate; identify 

calculations performed, e.g., if it is an efficiency 

analysis technology; among others. 

Does technology extract 

quantitative or qualitative data? 

• Quantitative: if the analysis of evaluation 

was done quantitatively; 

• Qualitative: if the analysis of evaluation 

was done qualitatively; 



• Mixed: if the analysis of evaluation was 

done qualitatively and quantitatively.  

Evaluated Conversational System 

What is the function of the CS? This answer is subjective and varies from paper 

to paper. CSs can be chatbots, conversational 

agents, virtual assistants, applications with voice 

functions, among others. 

Which application category does 

the CS? 

Answers obtained are subjective and were 

identified during the papers reading. Examples 

of categories are health, education, urban 

mobility, daily facilities, among others. 

Was the software created for a 

specific group of people? Which 

groups? 

• Yes: the system was created to assist a 

specific group. Examples: blind, deaf, 

elderly, children, among others; 

• No: the system was not created for a 

specific group. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

• Yes: an empirical study to evaluate the 

evaluation technology was performed; 

• No: technology was not evaluated 

empirically. 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Answers obtained are subjective and vary from 

paper to paper. They can be feasibility studies, 

observation studies, case studies, among others. 

The data extraction from the papers can be found in APPENDIX E (Scopus) and 

APPENDIX F (IEEE Xplore), APPENDIX G (Engineering Village) and APPENDIX H 

(ACM Digital Library). 
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6. Conclusion 

This technical report described the results of a secondary study (Systematic Mapping 

Study) carried out. This SMS presented evidence on Usability and UX evaluation 

technologies used in Conversational Systems. A total of 39 research papers were selected 

in this SMS. 
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APPENDIX A - LIST OF RETURNED PAPERS AT SCOPUS 

# Author(s), Year Paper Title 

01 Amith, M., Zhu, A., 

Cunningham, R., Lin, R., 

Savas, L., Shay, L., Chen, 

Y., Gong, Y., Boom, J., 

Roberts, K., Tao, C., 

2019. 

Early Usability Assessment of a Conversational 

Agent for HPV Vaccination 

02 Ji, W., Liu, R., Lee, S. H., 

2019. 

Do Drivers Prefer Female Voice for Guidance? An 

Interaction Design About Information Type and 

Speaker Gender for Autonomous Driving Car 

03 Kusumaningayu, F., Ayu, 

M. A., 2017. 

A Web Accessing Tool for Blind and Visually 

Impaired People Using Bahasa Indonesia 

04 Azeta, A. A., Inam, I. A., 

Daramola, O., 2018. 

A voice-based e-examination framework for 

visually impaired students in open and distance 

learning 

05 Wargnier, P., Benveniste, 

S., Jouvelot, P., Rigaud, 

A.-S., 2018 

Usability Assessment of Interaction Management 

Support in LOUISE, an ECA-based User Interface 

for Elders with Cognitive Impairment 

06 Kafle, S., Huenerfauth, 

M., 2017. 

Evaluating the usability of automatically 

generated captions for people who are deaf or hard 

of hearing 

07 Gürkök, H., Hakvoort, 

G., Poel, M., Nijholt, A., 

2017. 

Meeting the expectations from brain-computer 

interfaces 

08 Azeta, A. A., Inam, I. A., 

Daramola, O., 2017. 

Developing e-examination voice interface for 

visually impaired students in open and distance 

learning context 

09 [No author name 

available], [No author id 

available]," 

2017 Conference on Information Communication 

Technology and Society, ICTAS 2017 

10 Nishizaki, H., Narita, Y., 

2017. 

Usability and learning effect evaluations of an 

electrical note-taking support system with speech 

processing technologies 

11 Téllez, J. F., Montoya, J. 

C., Trefftz, H., 2017. 

Design and usability evaluation of a multi-input 

interface in an idTV environment 

12 Landowska, A., Miler, J., 

2016. 

Limitations of emotion recognition in software 

user experience evaluation context 

13 Kawas, S., Karalis, G., 

Wen, T., Ladner, R. E., 

2016. 

Improving real-Time captioning experiences for 

deaf and hard of hearing students 



14 Koryzis, D., 

Svolopoulos, V., 

Spiliotopoulos, D., 2016. 

Metalogue: A multimodal learning journey 

15 Nakai, A., Pyae, A., 

Luimula, M., Hongo, S., 

Vuola, H., Smed, J., 

2015. 

Investigating the effects of motion-based Kinect 

game system on user cognition 

16 [No author name 

available],[No author id 

available], 

ACM International Conference Proceeding Series 

17 Landowska, A., 2015. Towards emotion acquisition in IT usability 

evaluation context 

18 Schaffer, S., Schleicher, 

R., Möller, S., 2014. 

Modeling input modality choice in mobile 

graphical and speech interfaces 

19 Brusie, T., Fijal, T., 

Keller, A., Lauff, C., 

Barker, K., Schwinck, J., 

Calland, J. F., Guerlain, 

S., 2015. 

Usability evaluation of two smart glass systems 

20 Coleti, T. A., Morandini, 

M., De Lourdes Dos 

Santos Nunes, F., 2014. 

ErgoSV: An environment to support usability 

evaluation using face and speech recognition 

21 Orlandini, G., Castadelli, 

G. A., Presumido 

Braccialli, L. M., 2014. 

Ergonomics and usability in sound dimension: 

Evaluation of a haptic and acoustic interface 

application for mobile devices 

22 Coleti, T. A., Morandini, 

M., De Lourdes Dos 

Santos Nunes, F., 2013 

Analyzing face and speech recognition to create 

automatic information for usability evaluation 

23 Tchankue, P., Wesson, J., 

Vogts, D., 

Are mobile in-car communication systems 

feasible? A usability study 

24 Coleti, T. A., Morandini, 

M., De Lour Des Dos 

Santos Nunes, F., 2012 

The proposition of ergosv: An environment to 

support usability evaluation using image 

processing and speech recognition systems 

25 Suominen, H., Basilakis, 

J., Johnson, M., Dawson, 

L., Hanlen, L., Kelly, B., 

Yeo, A., Sanchez, P., 

2012 

Clinical speech to text: Evaluation setting 

26 Stedmon, A., Bayon, V., 

Griffiths, G., 2011 

Expanding interaction potentials within virtual 

environments: Investigating the usability of 

speech and manual input modes for decoupled 

interaction 



27 Gürkök, H., Hakvoort, 

G., Poel, M., Nijholt, A., 

2011 

User expectations and experiences of a speech and 

thought controlled computer game 

28 Schaffer, S., Schleicher, 

R., Möller, S., 2011 

A model of shortcut usage in multimodal human-

computer interaction 

29 Hara, S., Kitaoka, N., 

Takeda, K., 2010 

Automatic detection of task-incompleted dialog 

for spoken dialog system based on dialog act N-

gram 

30 Möller, S., 2010 Assessment and evaluation of speech-based 

interactive systems: From manual annotation to 

automatic usability evaluation 

31 Georgila, K., Wolters, 

M., Moore, J. D., Logie, 

R. H., 2010 

The MATCH corpus: A corpus of older and 

younger users' interactions with spoken dialogue 

systems 

32 Hara, S., Kitaoka, N., 

Takeda, K., 2010 

Estimation method of user satisfaction using N-

gram-based dialog history model for spoken 

dialog system 

33 Spiliotopoulos, D., 

Stavropoulou, P., 

Kouroupetroglou, G., 

2009 

Spoken dialogue interfaces: Integrating usability 

34 Neto, A. T., Bittar, T. J., 

Fortes, R. P. M., 

Felizardo, K., 2009 

Developing and evaluating web multimodal 

interfaces - A case study with usability principles 

35 Chang, J. C., Lien, A., 

Lathrop, B., Hees, H., 

2009 

Usability evaluation of a Volkswagen Group in-

vehicle speech system 

36 Schieben, A., Heesen, 

M., Schindler, J., Kelsch, 

J., Flemisch, F., 2009 

The theater-system technique: Agile designing and 

testing of system behavior and interaction, applied 

to highly automated vehicles 

37 Anderson, J.N., 

Davidson, N., Morton, 

H., Jack, M. A., 2008 

Language learning with interactive virtual agent 

scenarios and speech recognition: Lessons learned 

38 Fernandez Martinez, F., 

Blazquez, J., Ferreiros, J., 

Barra, R., Macias-

Guarasa, J., Lucas-

Cuesta, J. M., 2008 

Evaluation of a spoken dialogue system 

controlling a hifi audio system 

 

39 Bernhaupt, R., Palanque, 

P., Winckler, M., 

Navarre, D., 2007 

Usability study of multi-modal interfaces using 

eye-tracking 



40 Chen, M.-C., Cko, H.-C., 

Chen, L.-Y., Chiang, C.-

H., 2007 

Developing and evaluating a TriAccess reading 

system 

41 Bach, P. M., Lai, J., 2006 Usability and learning in a speech-enabled reading 

tutor: A field study 

42 Soler, J. J. R., Cerezo, P. 

C., Merino, D. T., 

Sánchez, A. J., 2006 

MEDUSA: User-Centred design and usability 

evaluation of automatic speech recognition 

telephone services in telefónica móviles españa 

43 Dang, T., Cooper, M., 

Bourgois, M., 2006 

Design of an evaluation on multimodal interaction 

in a 3D visualization environment for air traffic 

control 

44 Möller, S., Englert, R., 

Engelbrecht, K., Hafner, 

V., Jameson, A., 

Oulasvirta, A., Raake, A., 

Reithinger, N., 2006 

MeMo: Towards automatic usability evaluation of 

spoken dialogue services by user error simulations 

  

45 Toledano, D. T., 

Fernández Pozo, R., 

Hernández Trapote, A., 

Hernández Gómez, L., 

2006 

Usability evaluation of multi-modal biometric 

verification systems 

  

46 Virvou, M., Alepis, E., 

2004 

Mobile versus desktop facilities for an e-learning 

system: Users' perspective 

47 Davidson, N., McInnes, 

F., Jack, M. A., 2004 

Usability of dialogue design strategies for 

automated surname capture 

48 Narayanan, S., 

Potamianos, A., 2002 

Creating conversational interfaces for children 

49 Thompson, J. A., 

Williges, R. C., 2000 

Web-based collection of critical incidents during 

remote usability evaluation 

50 Hone, K. S., Graham, R., 

2000 

Towards a tool for the Subjective Assessment of 

Speech System Interfaces (SASSI) 

51 Bengler, K., 2000 Automotive speech-recognition - Success 

conditions beyond recognition rates 

52 Komine, K., Hiruma, N., 

Ishihara, T., Makino, E., 

Tsuda, T., Ito, T., Isono, 

H., 2000 

Usability evaluation of remote controllers for 

digital television receivers 

 

  

53 Laurie, N. E., Kulatilaka, 

I., Arent, D., Andres, R. 

O., Fisher, D. L., 1997 

Usability evaluation of a commercial voice 

activated dialing system using a driving simulator 

54 LuperFoy, S., 1997 Spoken dialogue interfaces 

55 Finan, R., Cook, M., 

Sapeluk, A., 1996 

Speech-based dialogue design for usability 

assessment 



APPENDIX B - LIST OF RETURNED PAPERS ON IEEE XPLORE 

# Author(s), Year Paper Title 

01 Finan, R., Cook, M., 

Sapeluk, A., 1996 

Speech-based dialogue design for usability 

assessment 

02 Azeta, A. A., Inam, I. A., 

Daramola, O., 2017. 

Developing e-examination voice interface for 

visually impaired students in open and distance 

learning context 

03 Miguel-Hurtado, O., 

Blanco-Gonzalo, R., 

Guest, R., Lunerti, C., 

2016. 

Interaction evaluation of a mobile voice 

authentication system 

04 Narayanan, S., 

Potamianos, A., 2002 

Creating conversational interfaces for children 

05 Kusumaningayu, F., Ayu, 

M.A., 2017. 

A Web Accessing Tool for Blind and Visually 

Impaired People Using Bahasa Indonesia 

06 Moustakas, K., Dybkjaer, 

D. T. L., Bernsen, N. O., 

Aran, O., 2011 

Using Modality Replacement to Facilitate 

Communication between Visually and Hearing-

Impaired People 

07 Reis, T., de Sa, N., 

Carrivo, L., 2008 

Multimodal Artefact Manipulation: Evaluation in 

Real Contexts 

  



APPENDIX C - LIST OF RETURNED PAPERS ON ENGINEERING 

VILLAGE 

# Author(s), Year Paper Title 

01 Coleti, T. A., Morandini, 

M., De Lourdes Dos 

Santos Nunes, F., 2013 

Analyzing face and speech recognition to create 

automatic information for usability evaluation 

02 Coleti, T. A., Morandini, 

M., De Lourdes Dos 

Santos Nunes, F., 2014. 

ErgoSV: An environment to support usability 

evaluation using face and speech recognition 

03 Soler, J. J. R., Cerezo, P. 

C., Merino, D. T., 

Sánchez, A. J., 2006 

MEDUSA: User-Centred design and usability 

evaluation of automatic speech recognition 

telephone services in telefónica móviles españa 

04 Coleti, T. A., Morandini, 

M., De Lour Des Dos 

Santos Nunes, F., 2012 

The proposition of ergosv: An environment to 

support usability evaluation using image 

processing and speech recognition systems 

05 Brusie, T., Fijal, T., 

Keller, A., Lauff, C., 

Barker, K., Schwinck, J., 

Calland, J. F., Guerlain, 

S., 2015. 

Usability evaluation of two smart glass systems 

06 Farinazzo, V., Salvador, 

M., Kawamoto, A. L. S., 

Neto, J. S. O., 2010. 

An empirical approach for the evaluation of voice 

user interfaces 

07 Möller, S., 2010 Assessment and evaluation of speech-based 

interactive systems: From manual annotation to 

automatic usability evaluation 

08 Landowska, A., 2015. Towards emotion acquisition in IT usability 

evaluation context 

09 Möller, S., Englert, R., 

Engelbrecht, K., Hafner, 

V., Jameson, A., 

Oulasvirta, A., Raake, A., 

Reithinger, N., 2006 

MeMo: Towards automatic usability evaluation of 

spoken dialogue services by user error simulations 

  

10 Federico, M., 1999 Usability evaluation of a spoken data-entry 

interface 

11 Finan, R., Cook, M., 

Sapeluk, A., 1996 

Speech-based dialogue design for usability 

assessment 

12 Komine, K., Hiruma, N., 

Ishihara, T., Makino, E., 

Tsuda, T., Ito, T., Isono, 

H., 2000 

Usability evaluation of remote controllers for 

digital television receivers 

 

  



13 Téllez, J. F., Montoya, J. 

C., Trefftz, H., 2017. 

Design and usability evaluation of a multi-input 

interface in an idTV environment 

14 Toledano, D. T., 

Fernández Pozo, R., 

Hernández Trapote, A., 

Hernández Gómez, L., 

2006 

Usability evaluation of multi-modal biometric 

verification systems 

  

15 Laurie, N. E., Kulatilaka, 

I., Arent, D., Andres, R. 

O., Fisher, D. L., 1997 

Usability evaluation of a commercial voice 

activated dialing system using a driving simulator 

16 Azeta, A. A., Inam, I. A., 

Daramola, O., 2017. 

Developing e-examination voice interface for 

visually impaired students in open and distance 

learning context 

17 Anderson, J. N., 

Davidson, N., Morton, 

H., Jack, M. A., 2008 

Language learning with interactive virtual agent 

scenarios and speech recognition: Lessons learned 

18 Chang, J. C., Lien, A., 

Lathrop, B., Hees, H., 

2009 

Usability evaluation of a Volkswagen Group in-

vehicle speech system 

19 Schaffer, S., Schleicher, 

R., Möller, S., 2011 

A model of shortcut usage in multimodal human-

computer interaction 

20 Bengler, K., 2000 Automotive speech-recognition - Success 

conditions beyond recognition rates 

21 Thompson, J. A., 

Williges, R. C., 2000 

Web-based collection of critical incidents during 

remote usability evaluation 

22 Amith, M., Zhu, A., 

Cunningham, R., Lin, R., 

Savas, L., Shay, L., Chen, 

Y., Gong, Y., Boom, J., 

Roberts, K., Tao, C., 

2019. 

Early Usability Assessment of a Conversational 

Agent for HPV Vaccination 

23 Landowska, A., Miler, J., 

2016. 

Limitations of emotion recognition in software user 

experience evaluation context 

24 Finan, R., Cook, M., 

Sapeluk, A., 1996 

Speech-based dialogue design for usability 

assessment 

25 Neto, A. T., Bittar, T. J., 

Fortes, R. P. M., 

Felizardo, K., 2009 

Developing and evaluating web multimodal 

interfaces - A case study with usability principles 

26 Carrino, S., Péclat, A., 

Mugelini, E., Khaled, O. 

A., Ingold, R. 2011 

Humans and smart environments: A novel 

multimodal interaction approach 



27 Nishizaki, H., Narita, Y., 

2017. 

Usability and learning effect evaluations of an 

electrical note-taking support system with speech 

processing technologies 

28 Kusumaningayu, F., Ayu, 

M.A., 2017. 

A Web Accessing Tool for Blind and Visually 

Impaired People Using Bahasa Indonesia 

29 Schaffer, S., Schleicher, 

R., Möller, S., 2014. 

Modeling input modality choice in mobile 

graphical and speech interfaces 

30 Gai, W., Cui, T., Yang, 

C., Wang, C., Yu, H., 

Guan, D., Meng, X., 2015 

A multi-experience theater system based on 

audience interaction 

31 Kafle, S., Huenerfauth, 

M., 2017. 

Evaluating the usability of automatically generated 

captions for people who are deaf or hard of hearing 

32 Bernhaupt, R., Palanque, 

P., Winckler, M., 

Navarre, D., 2007 

Usability study of multi-modal interfaces using 

eye-tracking 

33 Bernhaupt, R., Palanque, 

P., Winckler, M., 

Navarre, D., 2007 

Usability study of multi-modal interfaces using 

eye-tracking 

34 Ji, W., Liu, R., Lee, S.H., 

2019. 

Do Drivers Prefer Female Voice for Guidance? An 

Interaction Design About Information Type and 

Speaker Gender for Autonomous Driving Car 

35 Dang, T., Cooper, M., 

Bourgois, M., 2006 

Design of an evaluation on multimodal interaction 

in a 3D visualization environment for air traffic 

control 

36 Nakai, A., Pyae, A., 

Luimula, M., Hongo, S., 

Vuola, H., Smed, J., 

2015. 

Investigating the effects of motion-based Kinect 

game system on user cognition 

37 No authors available ACM International Conference Proceeding 

Series,ACM International Conference Proceeding 

Series” 

38 Dang, N. T., Tavanti, N., 

Rankin, I., Cooper, M., 

2009 

A comparison of different input devices for a 3D 

environment 

39 Orlandini, G., Castadelli, 

G. A., Presumido 

Braccialli, L. M., 2014. 

Ergonomics and usability in sound dimension: 

Evaluation of a haptic and acoustic interface 

application for mobile devices 

40 Narayanan, S., 

Potamianos, A., 2002 

Creating conversational interfaces for children 

41 Virvou, M., Alepis, E., 

2004 

Mobile versus desktop facilities for an e-learning 

system: Users' perspective 



42 Koryzis, D., 

Svolopoulos, V., 

Spiliotopoulos, D., 2016. 

Metalogue: A multimodal learning journey 

43 Suominen, H., Basilakis, 

J., Johnson, M., Dawson, 

L., Hanlen, L., Kelly, B., 

Yeo, A., Sanchez, P., 

2012 

Clinical speech to text: Evaluation setting 

44 Tchankue, P., Wesson, J., 

Vogts, D., 

Are mobile in-car communication systems 

feasible? A usability study 

45 Bach, P. M., Lai, J., 2006 Usability and learning in a speech-enabled reading 

tutor: A field study 

46 Chen, M.-C., Cko, H.-C., 

Chen, L.-Y., Chiang, C.-

H., 2007 

Developing and evaluating a TriAccess reading 

system 

47 Davidson, N., McInnes, 

F., Jack, M. A., 2004 

Usability of dialogue design strategies for 

automated surname capture 

48 LuperFoy, S., 1997 Spoken dialogue interfaces 

49 Gürkök, H., Hakvoort, 

G., Poel, M., Nijholt, A., 

2017. 

Meeting the expectations from brain-computer 

interfaces 

50 Stewart, O., Huerta, J. 

Jan, E. E., Wu, C., Li, X., 

Lubensky, D.,2006 

Conversational help desk: Vague callers and 

context switch 

51 No authors available Conference on Information Communication 

Technology and Society, ICTAS 2017 - 

Proceedings, 

 

  



APPENDIX D - LIST OF RETURNED PAPERS ON ACM 

# Author(s), Year Paper Title 

01 Osvaldo Huerta, J. 

Sánchez, J. Fuentes, S., 

Cervantes, O., 2011 

Speak Up Your Mind: Using Speech to Capture 

Innovative Ideas on Interactive Surfaces 

02 LuperFoy, S., 1997 Spoken dialogue interfaces 

03 Tchankue, P., Vogts, D., 

Wesson, J., 2010 

Design and Evaluation of a Multimodal Interface 

for In-car Communication Systems 

04 Bach, P. M., Lai, J., 2006 Usability and learning in a speech-enabled reading 

tutor: A field study 

05 Chang, J. C., Lien, A., 

Lathrop, B., Hees, H., 

2009 

Usability evaluation of a Volkswagen Group in-

vehicle speech system 

06 Kafle, S., Huenerfauth, 

M., 2017. 

Evaluating the usability of automatically generated 

captions for people who are deaf or hard of hearing 

07 Schieben, A., Heesen, 

M., Schindler, J., Kelsch, 

J., Flemisch, F., 2009 

The theater-system technique: Agile designing and 

testing of system behavior and interaction, applied 

to highly automated vehicles 

08 Kawas, S., Karalis, G., 

Wen, T., Ladner, R.E., 

2016. 

Improving real-Time captioning experiences for 

deaf and hard of hearing students 

09 Wenceslao, S. J. M. C., 

Estuar, M. R. J. E., 2019 

Using cTAKES to Build a Simple Speech 

Transcriber Plugin for an EMR 

10 Ferracani, A., Faustino, 

M., Giannini, G. X., 

Landucci, L., Bimbo, A. 

D., 2017 

Natural Experiences in Museums Through Virtual 

Reality and Voice Commands 

11 Neto, A. T., Bittar, T. J., 

Fortes, R. P. M., 

Felizardo, K., 2009 

Developing and evaluating web multimodal 

interfaces - A case study with usability principles 

12 Koryzis, D., 

Svolopoulos, V., 

Spiliotopoulos, D., 2016. 

Metalogue: A multimodal learning journey 

13 Lumsden, J., Langton, 

N., Kondratova, I., 2008 

Evaluating the Appropriateness of Speech Input in 

Marine Applications: A Field Evaluation 

14 Tchankue, P., Wesson, J., 

Vogts, D., 2012 

Are mobile in-car communication systems 

feasible? A usability study 

  



APPENDIX E - DATA EXTRACTIONS FROM PAPERS 

ACCEPTED AT SCOPUS 

Amith, M., Zhu, A., Cunningham, R., Lin, R., Savas, L., Shay, L., Chen, Y., Gong, 

Y., Boom, J., Roberts, K., Tao, C., 2019. 

Early Usability Assessment of a Conversational Agent for HPV Vaccination. 

Journal: Studies in Health Technology and Informatics 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: ease of use, expected capacities, 

and speed and efficiency; 

Technology 2: response time, repeatability, 

visual resources, humanization of the system, 

ability to perform tasks, interactivity, amount of 

information, accessibility, and clarity of the 

system. 

Is the technology specific to CSs 

or to systems in general? 

Technologies 1 e 2: specifics. 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: based on technology of Cohen et 

al. (Voice user interface design, Addison-

Wesley, 2004). Without detailing the 

statements. 

Technology 2: created by the study. No 

detailing. 

How does evaluation technology 

collect data from participants? 

Technology 1: 7-point Likert Scale: 

1. Strongly disagree; 

2. Disagree; 

3. Disagree little; 

4. Do not agree or disagree; 

5. Disagree little; 

6. Agree; 

7. Strongly agree. 

Technology 2: free response from participants 

on the use of the software. 

What are the characteristics of 

evaluation technology? 

Technology 1: 3 questions. 

• Ease of use: 1 question; 

• Expected capacities: 1 question; 

• Speed and efficiency: 1 question. 

Technology 2: Free texts written by participants 

about the use of the software. 

Does technology extract 

quantitative or qualitative data? 

Technology 1: quantitative. 

Technology 2: qualitative. 



Evaluated Conversational System 

What is the function of the CS? It is a conversational agent based on Siri's voice 

profile, used to advise users on HPV 

vaccination. 

Which application category does 

the CS? 

Health. 

Was the software created for a 

specific group of people? Which 

groups? 

No specific group. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Kusumaningayu, F., Ayu, M. A., 2017. 

A Web Accessing Tool for Blind and Visually Impaired People Using Bahasa 

Indonesia. 

Conference: 2017 Second International Conference on Informatics and Computing 

(ICIC) 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability and UX 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: usability (use of the service - 

favorite main activity and future use); 

Technology 2: usability (service functionality); 

Technology 3: usability (feedback, system and 

real-world agreement, user control and freedom, 

efficiency, error prevention, consistency and 

standard, help and documentation). 

Technology 4: user experience (ease of use, 

utility, attitude and perceived effectiveness) 

Technology 5: user experience (general UX) 

Is the technology specific to CSs 

or to systems in general? 

All technologies are specific. 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: created by the study.  

Technology 2: adapted from R. Iannella, 

“Graphical User Interface Evaluation For 

Messaging And Directory Systems,” 2001. 

Technology 3: adapted from L. K. Peng, C. K. 

Ramaiah, and S. Foo, “Heuristic-based user 

interface evaluation at Nanyang Technological 



University in Singapore,” vol. 38, no. 1, pp. 42–

59, 2004. 

Technology 4: adapted from S. Y. Park, “An 

Analysis of the Technology Acceptance Model 

in Understanding University Students’ 

Behavioral Intention to Use e-Learning,” Educ. 

Technol. Soc., vol. 12, no. 3, pp. 150–162, 2009. 

Technology 5: wizard of oz. 

How does evaluation technology 

collect data from participants? 

Technology 1: answer "yes or no" and the reason 

for the answer. 

Technologies 2, 3 e 4: 5-point Likert scale: 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

Technology 5: observation 

What are the characteristics of 

evaluation technology? 

Technology 1: 1 question. 

Future use: Would you use this application 

again? Yes/No 

 

Technology 2: 6 questions 

Service functionality: 1 - It was clear to search 

for information using the search function. 

Service Functionality: 2 - It was clear to go to a 

specific site. 

Service Functionality: 3 - It is clear to choose 

which information you want. 

Service Functionality: 4 - The message being 

read is clear.  

Service Functionality: 5 – It is clear in help 

option. 

Service functionality: 6 – It is clear on related 

article option. 

 

Technology 3: 18 questions 

Feedback: 1 - Always inform you about what is 

going on through feedback? 

Feedback: 2 - Feedback being given is 

appropriate? 

Agreement between the system and the real 

world: 3 - Language being used is natural 

Concordance between the system and the real 

world: 4 - Content being read are clear and 

appropriate 



User control and freedom: 5 - System flexible in 

allowing the user choose options. 

User control and freedom: 6 - System flexible in 

allowing the user to cancel the process 

User control and freedom: 7 - System flexible in 

allowing the user to repeat system output. 

Efficiency: 8 - Keyword can be used 

everywhere. 

Error prevention: 9 - System inform you when 

microphone is not working. 

Consistency and standard: 10 - The way the 

system respond to a user actions consistent at all 

times. 

Consistency and default: 11 - System keyword 

keep consistent at all times. 

Help: 12 - Help option is available every time 

Help: 13 - Information inside the help is useful 

Help: 14 - Information inside the help is easy to 

understand. 

Help: 15 - Step by step in help is provided 

Documentation: 16 - List of all keyword are 

available 

Documentation: 17 - List of all supported 

website are available 

General: 18 - Overall this system is pleasing and 

easy to use 

 

Technology 4: 9 questions 

Ease of use: 1 - I find "Talk&Listen" system is 

easy to use 

Ease of Use: 2 - Learning how to use a 

"Talk&Listen" system is easy for me 

Ease of Use: 3 - It is easy to become skillful at 

using a "Talk&Listen" system 

Usability: 4 - "Talk&Listen" would increase my 

knowledge 

Utility: 5 - "Talk&Listen" could make it easier 

to find information or news 

Attitude: 6 - Finding information using 

"Talk&Listen" is good idea 

Attitude: 7 - I am positive toward "Talk&Listen" 

Perceived Effectiveness: 8 - I feel confident 

finding information using "Talk&Listen" 

Perceived Effectiveness: 9 – I have the 

necessary skills for using a "Talk&Listen" 

 

Technology 5: analysis of user interaction 

with the software. 



Does technology extract 

quantitative or qualitative data? 

Technology 1 and 5: qualitative. 

Technologies 2, 3 and 4: quantitative. 

Evaluated Conversational System 

What is the function of the CS? "Talk&Listen", a web accessibility tool that 

helps blind and visually impaired people access 

websites. 

Which application category does 

the CS? 

Health.  

Was the software created for a 

specific group of people? Which 

groups? 

The software is created to assist the blind and 

visually impaired. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Azeta, A. A., Inam, I. A., Daramola, O., 2018.  

A Voice-Based E-Examination Framework For Visually Impaired Students In 

Open And Distance Learning. 

Journal: Turkish Online Journal of Distance Education-TOJDE 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

User satisfaction, efficiency and effectiveness. 

Is the technology specific to CSs 

or to systems in general? 

Specific. 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: created for the study, adapted 

from ISO 9241-11 (1998) 

How does evaluation technology 

collect data from participants? 

Likert 5-point scale: 

1. I strongly disagree 

2. I disagree 

3. Indecisive 

4. I agree 

5. I strongly agree 

What are the characteristics of 

evaluation technology? 

Questionnaire - 17 questions 

User satisfaction: 1 - I was able to complete my 

task successfully and with ease.  



User satisfaction: 2 - The system worked the way 

I expected in the conversation.  

User satisfaction: 3 - The system was able to 

meet my need.  

User satisfaction: 4 - I was able to complete my 

task on time.  

User satisfaction: 5 - There was no difficult 

step(s) involved in the completion of my task.  

User satisfaction: 6 - The system responded in a 

friendly manner (user friendly).  

Efficiency: 7 - The system was able to 

understand what I said.  

Efficiency: 8 - The pace of interaction with the 

system was appropriate in the dialogue.  

Efficiency: 9 - I was able to navigate the system 

using the dialogue menus.  

Efficiency: 10 - The system was not sluggish and 

slow to reply to me  

Efficiency: 11 - The system was easy to use. 

Effectiveness: 12 - The system did not show any 

error message while using it.  

Effectiveness: 13 - The system was able to 

recover from any error or mistake easily.  

Effectiveness: 14 - The voice response from the 

system was audible and clear.  

Effectiveness: 15 - I was able to familiarize 

myself with the system when I used it for the first 

time.  

Effectiveness: 16 - I would use the system 

regularly to execute my task.  

Effectiveness: 17 - The performance of the 

system was satisfactory.  

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? An assistive technology to help visually impaired 

students answer exams on EAD platforms. 

Which application category does 

the CS? 

Health and education. 

Was the software created for a 

specific group of people? Which 

groups? 

The software is designed to assist the blind and 

visually impaired. 

Empirical evaluation of evaluation technology 



Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Wargnier, P., Benveniste, S., Jouvelot, P., Rigaud, A.-S., 2018. 

Usability Assessment of Interaction Management Support in LOUISE, an ECA-

based User Interface for Elders with Cognitive Impairment. 

Journal: Technology and Disability 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Pleasantness, appearance, clarity of speech, ease 

of instruction and pace of conversation. 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Created by the study, inspired by Heerink M, 

Kröse B, Evers V, Wielinga B. Assessing 

acceptance of assistive social agent technology 

by older adults: the Almere model. International 

journal of social robotics. 2010;2(4):361–375. 

How does evaluation technology 

collect data from participants? 

4-point Likert scale: 

1. Very negative 

2. Negative 

3. Positive 

4. Very positive 

What are the characteristics of 

evaluation technology? 

Questionnaire - 5 questions 

Pleasantness: 1 question 

Appearance: 1 question 

Clarity of speech: 1 question 

Ease of instruction: 1 question 

Pace of conversation: 1 question 

The questions were not detailed 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? An embedded conversational agent (virtual 

humanoids) capable of interacting with a person 

through verbal and non-verbal communication. 

Which application category does 

the CS? 

Health. 



Was the software created for a 

specific group of people? Which 

groups? 

Elderly with cognitive impairment or 

Alzheimer's. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Kafle, S., Huenerfauth, M., 2017. 

Evaluating the Usability of Automatically Generated Captions for People who 

are Deaf or Hard of Hearing. 

Conference: ASSETS '17 Proceedings of the 19th International ACM SIGACCESS 

Conference on Computers and Accessibility  

Evaluation technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Effectiveness 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: created by the study (ACE metric 

- Automated-Caption Evaluation) 

Technology 2: existing (WER metric - Word 

Error Rate) 

How does evaluation technology 

collect data from participants? 

Made by ASR - Automated Speech Recognition 

What are the characteristics of 

evaluation technology? 

Technology 1: ACE 

 

  

 

 

As the length of the reference text increases, the 

technique slowly mitigates the impact of 

individual errors - the logic is that since readers 

have more context (more words), it is easier to 

decipher the true meaning of the text. The rate 

of this change is regulated in a non-linear 

manner using log. However, if the number of 

errors increases with the reference text, the 

http://assets17.sigaccess.org/


impact of the errors will be offset (note the 

subtraction of a term log (n) in the denominator). 

 

Technology 2: WER 

 

 

 

Where: 

• S is the number of replacements, 

• D is the number of exclusions, 

• I is the number of inserts, 

• C is the right number of words, 

• N is the number of words in the reference 

(N = S + D + C) 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? Automatic Legend Generator. 

Which application category does 

the CS? 

Health.  

Was the software created for a 

specific group of people? Which 

groups? 

DHH – Deaf or Hard of Hearing 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

Yes 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Feasibility study, where the evaluation metric 

developed (ACE) was compared with an 

existing metric (WER). 

 

Gürkök, H., Hakvoort, G., Poel, M., Nijholt, A., 2017. 

Meeting the expectations from brain-computer interfaces. 

Journal: Computers in Entertainment (CIE) 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

UX 

What aspects of Usability and/or 

UX does the technology evaluate? 

Agility, pleasantness, effectiveness, fatigue, 

learnability, naturalness, pleasure and 

experience 

Is the technology specific to CSs 

or to systems in general? 

Generic 



Was the technology created for 

the study or is it based on an 

existing one? 

Existing - SUXES 

How does evaluation technology 

collect data from participants? 

6-point Likert scale of opposing values 

What are the characteristics of 

evaluation technology? 

SUXES – 8 questions 

• Agility: fast / slow 

• Pleasantness: pleasant / unpleasant 

• Effectiveness: erroneous / free of errors 

• Fatigue: tiring/no effort 

• Learnability: easy to learn/difficult to 

learn 

• Naturality: natural/non-natural 

• Pleasure: boring / fun  

• UX negative/UX positive 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? A game called "Mind the Sheep", which aims to 

gather sheep by means of commands given to 

virtual dogs present in the game. 

Which application category does 

the CS? 

Fun. 

Was the software created for a 

specific group of people? Which 

groups? 

No  

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Schaffer, S., Schleicher, R., Möller, S., 2014. 

Modeling input modality choice in mobile graphical and speech interfaces 

Journal: International Journal on Human-Computer Studies  

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: Efficiency  

Technology 2: Use of the modality 



Is the technology specific to CSs 

or to systems in general? 

Technology 1: Specific 

Technology 2: Generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: Bvui metric - created by the study 

Technology 2: log analysis - existing 

How does evaluation technology 

collect data from participants? 

ASR – Automated Speech Recognition 

What are the characteristics of 

evaluation technology? 

Technology 1 

Bvui technology is a metric developed by the 

authors to calculate the modality efficiency: 

Bvui = ISgui – ISvui 

Where: 

ISgui is the number of steps in a Graphical 

Interface interaction to achieve a final goal; and 

ISvui is the number of steps in a voice-based 

interaction to achieve a final goal. According to 

the authors, the technology can vary in 6 levels 

(from 0 to 5); 

 

Technology 2 

The authors analyzed the interaction log files to 

try to associate the efficiency obtained with the 

choice of the modality. 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? A mobile app called Restaurant Booking 

Application, where the user could make a 

reservation through voice interaction. 

Which application category does 

the CS? 

Daily facilities. 

Was the software created for a 

specific group of people? Which 

groups? 

No  

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

Yes 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Several observation studies were conducted to 

identify the effect of efficiency in the choice of 

interaction mode. 

 



Brusie, T., Fijal, T., Keller, A., Lauff, C., Barker, K., Schwinck, J., Calland, J. F., 

Guerlain, S., 2015. 

Usability Evaluation of Two Smart Glass Systems 

Journal: Systems and Information Engineering Design Symposium 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Ease of use 

Is the technology specific to CSs 

or to systems in general? 

Generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Heuristic Evaluation - existing 

How does evaluation technology 

collect data from participants? 

Perception after using the software after a period 

of time 

What are the characteristics of 

evaluation technology? 

Participants used the software on Google Glass 

for 6 months to reach their conclusions. On the 

M100 glasses, the software was used for 2 

months. 

Does technology extract 

quantitative or qualitative data? 

Qualitative 

Evaluated Conversational System 

What is the function of the CS? An application for smart glasses that provided 

video tutorials that could be controlled with the 

voice. 

Which application category does 

the CS? 

Daily facilities. 

Was the software created for a 

specific group of people? Which 

groups? 

No  

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Coleti, T. A., Morandini, M., De Lourdes Dos Santos Nunes, F., 2014. 

ErgoSV: An Environment to Support Usability Evaluation Using Face and 

Speech Recognition 

Conference: HCII 2014 International Conference on Human-Computer Interaction  

https://link.springer.com/conference/hci


Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Efficiency 

Is the technology specific to CSs 

or to systems in general? 

Generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Analysis of study score - existing 

How does evaluation technology 

collect data from participants? 

Speech recognition 

What are the characteristics of 

evaluation technology? 

The efficiency was calculated based on four 

indicators: test time, time analysis limit, time to 

speak the words in speech recognition (only 

word) and time to speak the words and facial 

recognition (word + facial). 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? ErgoSV, a software that uses voice interaction 

and facial recognition to help evaluate the 

usability of systems. 

Which application category does 

the CS? 

Software for computer specialists. 

Was the software created for a 

specific group of people? Which 

groups? 

The software is for system evaluators. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Tchankue, P., Wesson, J., Vogts, D., 2012. 

Are mobile in-car communication systems feasible? A usability study. 

Conference: South African Institute for Computer Scientists and Information 

Technologists (SAICSIT) 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technology 1: usability 

Technology 2: usability 



Technology 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: User satisfaction 

Technology 2: Effectiveness of voice 

recognition and flexibility of dialogue 

Technology 3: mental demand, physical 

demand, time demand, performance, effort and 

frustration 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2: specific 

Technology 3: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing 

Technology 2: created 

Technology 3: existing 

How does evaluation technology 

collect data from participants? 

Technology 1: 5-point Likert scale 

Technology 2: 6-point Likert scale 

Technology 3: 20 points Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 1: SUS 

• I think that I would like to use this 

system frequently. 

• I found the system unnecessarily 

complex. 

• I thought the system was easy to use. 

• I think that I would need the support of 

a technical person to be able to use this 

system. 

• I found the various functions in this 

system were well integrated. 

• I thought there was too much 

inconsistency in this system. 

• I would imagine that most people would 

learn to use this system very quickly. 

• I found the system very cumbersome to 

use. 

• I felt very confident using the system. 

• I needed to learn a lot of things before I 

could get going with this system. 

 

Technology 2: Author Questionnaire 

1 - Question about the effectiveness of the 

speech recognition device (without detail); 

2 - Question about the flexibility of the dialogue 

(without detail) 

 



Technology 3: NASA-TLX 

Mental Demand: How much mental and 

perceptual activity was required? 

Physical demand: How much physical activity 

was required? 

Temporal Demand: How much time pressure 

did you feel due to the pace at which the tasks or 

task elements occurred? 

Performance: How successful were you in 

performing the task? 

Effort: How hard did you have to work 

(mentally and physically) to accomplish your 

level of performance? 

Frustration: How irritated, stressed, and 

annoyed versus content, relaxed, and 

complacent did you feel during the task? 

Does technology extract 

quantitative or qualitative data? 

Technology 1: quantitative 

Technology 2: quantitative 

Technology 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? Prototype of software based on Car 

Communication Systems (ICCS), developed 

following a model called multimodal interface 

for mobile information with context (MIMIC). 

Which application category does 

the CS? 

Urban mobility. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Stedmon, A., Bayon, V., Griffiths, G., 2011. 

Expanding Interaction Potentials within Virtual Environments: Investigating 

the Usability of Speech and Manual Input Modes for Decoupled Interaction 

Journal: Advances in Human-Computer Interaction 

Evaluation Technology 



What is the quality criterion of 

evaluation technology used? 

Technology 1: usability 

Technology 2: UX 

Technology 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: user interaction, distraction, ease 

of use, comfort of use, frustration, pleasure, 

error correction, and general usability. 

Technology 2: user experience 

Technology 3: pleasure 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2: specific 

Technology 3: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing 

Technology 2: created 

Technology 3: created 

How does evaluation technology 

collect data from participants? 

Technology 1: 5-point Likert scale 

Technology 2: 7-point Likert scale 

Technology: 5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 1 - Input Device Usability (IDU) 

Questionnaire 

Non-detailed questions 

 

Technology 2 - Author Questionnaire 

Non-detailed questions 

 

Technology 3: Author Questionnaire 

Non-detailed questions 

Does technology extract 

quantitative or qualitative data? 

Technology 1: quantitative and qualitative 

Technology 2: quantitative 

Technology 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? A voice controlled virtual collaborative 

environment (VCE) application. 

Which application category does 

the CS? 

Virtual environment. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

Not applicable 



evaluate the evaluation 

technology? 

 

Gürkök, H., Hakvoort, G., Poel, M., Nijholt, A., 2011. 

User expectations and experiences of a speech and thought controlled computer 

game 

Journal: International Conference on Advances in Computer Entertainment 

Technology 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

UX 

What aspects of Usability and/or 

UX does the technology evaluate? 

Agility, pleasantness, effectiveness, fatigue, 

learning ability, naturalness and pleasure. 

Is the technology specific to CSs 

or to systems in general? 

Generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Existing 

How does evaluation technology 

collect data from participants? 

6-point Likert scale of opposing values 

What are the characteristics of 

evaluation technology? 

SUXES – 8 questions 

• Agility: fast / slow 

• Pleasantness: pleasant / unpleasant 

• Effectiveness: erroneous / free of errors 

• Fatigue: tiring/no effort 

• Learnability: easy to learn/difficult to 

learn 

• Naturality: natural/non-natural 

• Pleasure: boring / fun  

• UX negative/UX positive 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? Game called Mind the Sheep. It is a multi-modal 

computer game in which the player needs to 

group a flock of sheep in a field, commanding a 

group of dogs. The goal is to trap all the sheep 

as quickly as possible. BCI (Brain-Computer 

Interface) and ASR (Automatic Speech 

Recognizer) controlled versions of the game 

were used. 

Which application category does 

the CS? 

Fun. 



Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Hara, S., Kitaoka, N., Takeda, K., 2010. 

Automatic detection of task-incompleted dialog for spoken dialog system based 

on dialog act N-gram. 

Conference: INTERSPEECH 2010, 11th Annual Conference of the International 

Speech Communication Association  

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Effectiveness 

Is the technology specific to CSs 

or to systems in general? 

Specific. 

Was the technology created for 

the study or is it based on an 

existing one? 

Incomplete voice task detection model - Created 

by the study 

How does evaluation technology 

collect data from participants? 

Speech recognition 

What are the characteristics of 

evaluation technology? 

Detection model  

A dialog action sequence is created for each user 

by sequentially arranging the system and user 

action symbols. The dialog action sequence X is 

indicated as follows:  

x = {x1, . . . , xt, . . . , xT } 

where t is the dialogue number. 

The X dialog action sequence was implemented 

using the N-gram M model: 

M= {Mc; c = 0, 1} 

where the M0 and M1 models are trained using 

the COMPLETE and INCOMPLETE user 

dialogs, respectively. The probability of the 

sequence of dialog acts x when receiving dialog 

class c (0: COMPLETE or 1: INCOMPLETE), 



which is a probability, is approximated by the 

probability of N-gram as follows:  

P (x|Mc) = ΠT t=1 P (xt|xt−1, ..., xt−N−1,Mc) 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? Musicnav2, a system where the user can search 

and put music to play on the computer through 

voice interaction. 

Which application category does 

the CS? 

Daily facilities. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

Yes 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Feasibility study, where the detection model 

created by the study was compared several times 

with itself with a different configuration 

number. 

 

Georgila, K., Wolters, M., Moore, J. D., Logie, R. H., 2010. 

The MATCH corpus: a corpus of older and younger users’ interactions with 

spoken dialogue systems. 

Journal: Lang Resources & Evaluation 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Achieving the goal, communication with the 

system, system behavior, dialogue, personal 

evaluation, system usability 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Existing 

How does evaluation technology 

collect data from participants? 

5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Adapted from International 

Telecommunication Union 

Recommendations 

Achieving the goal 



1. The appointment booking system did not 

always do what I wanted. 

2. The information provided by the booking 

system was clear. 

3. The information provided by the booking 

system was incomplete. 

4. Appointments can be booked efficiently 

with the system. 

5. The booking system is unreliable.  

Communication with the system 

1. I felt the booking system understood me 

well. 

2. I always knew what to say to the booking 

system. 

3. I had to concentrate in order to hear the 

booking system correctly. 

4. The voice of the booking system sounded 

natural. 

Behavior of the system 

1. The booking system reacted too slowly. 

2. The booking system was friendly. 

3. The booking system did not always react 

as expected. 

4. I was not always sure what the booking 

system expected of me. 

5. The booking system made a lot of errors. 

6. I was able to easily recover from errors. 

7. The booking system reacted like a human. 

8. The booking system behaved in a 

cooperative way.  

Dialogue 

1. It was easy for me to lose my way during 

the conversation. 

2. The dialogue was clumsy and unnatural. 

3. I could direct the dialogue in the way I 

wanted. 

4. The dialogue was too long. 

5. The dialogue led quickly to the desired 

aim. 

6. The dialogue was balanced between 

myself and the booking system.  

Personal evaluation 

1. The conversation with the booking system 

was pleasant. 

2. I felt relaxed during the conversation with 

the booking system. 

3. I had to concentrate hard when making the 

appointment. 



4. The conversation with the booking system 

was fun. 

5. Overall, I am satisfied with the booking 

system. (outcome measure: user 

satisfaction)  

Usability of the system 

1. The booking system was difficult to use. 

2. It was easy to learn to use the booking 

system. 

3. Using the booking system to book health 

care appointments was comfortable. 

4. The booking system was too inflexible. 

5. The booking system was not helpful for 

making health care appointments. 

6. I would prefer to make health care 

appointments in a different way. 

7. I would use the booking system again in 

the future. 

8. Booking an appointment via the booking 

system was as easy as booking an 

appointment via a receptionist. 

9. Using the booking system was 

worthwhile. 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? A time reservation system with a 

physiotherapist, where experiment users had to 

schedule a time through voice interaction. 

Which application category does 

the CS? 

Daily facilities. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Hara, S., Kitaoka, N., Takeda, K., 2010. 

Estimation method of user satisfaction using N-gram-based dialog history model 

for spoken dialog system. 



Conference: Proceedings of the International Conference on Language Resources and 

Evaluation 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Understanding, dialogue quality, error rate, user 

satisfaction, good impression, bad impression 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Created by the study 

How does evaluation technology 

collect data from participants? 

Understanding, quality and satisfaction: Likert 

5-point scale 

Error rate: from 0 to 100 

Good impression and bad impression: open-

ended 

What are the characteristics of 

evaluation technology? 

Created by the study 

Understanding 

1. How to use microphone; 

2. How to use Musicnavi2 

3. What words to say 

4. The timing of speech 

Quality of dialogue 

1. Length of words and dialogue 

2. Naturalness of dialogue 

Error rate 

1. How often do you believe the system 

fails to understand your speech? 

Satisfaction 

1. Regarding the spoken dialogue system 

2. Regarding the music retrieval system 

Good impression (open-ended) 

Bad impression (open-ended) 

Does technology extract 

quantitative or qualitative data? 

Ambos 

Evaluated Conversational System 

What is the function of the CS? A system where the user can search and put 

music to play on the computer through voice-

based interaction. 

Which application category does 

the CS? 

Daily facilities. 



Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Spiliotopoulos, D., Stavropoulou, P., Kouroupetroglou, G., 2009. 

Spoken Dialogue Interfaces: Integrating Usability 

Conference: Symposium of the Austrian HCI and Usability Engineering Group 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Usefulness, User satisfaction/engagement, 

efficiency, naturalness, user expertise/expected 

behavior, ease of use/task ease, error 

handling/error tolerance, interaction 

control/dialogue initiative 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Created by the study 

How does evaluation technology 

collect data from participants? 

5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Created by the study 

Usefulness 

• The system is useful 

User satisfaction/engagement 

• The interaction was boring 

• The interaction was frustrating 

Efficiency 

• The interaction with the system is fast 

and efficient 

• There were many repetitions in the 

interaction 

Naturality 

• The interaction with the system is 

natural 

https://link.springer.com/conference/usab


User expertise/expected behavior 

• I always knew what to do/say 

Ease of use/ease of task 

• High concentration was required while 

using the system 

Error treatment/error tolerance 

• I could recover from errors quickly 

Interaction control/dialogue initiative 

• I felt I had control during my interaction 

with the system 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? Two conversational assistants who used voice-

based interaction. 

Which application category does 

the CS? 

Daily facilities. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Neto, A. T., Bittar, T. J., Fortes, R. P. M., Felizardo, K., 2009. 

Developing and evaluating web multimodal interfaces - A case study with 

usability principles 

Conference: SAC’09 2009 ACM symposium on Applied Computing  

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Visibility of system status, match between 

system and the real world, user control and 

freedom, consistency and standards, error 

prevention, recognition rather than recall, 

Flexibility and efficiency of use, Aesthetic and 

minimalist design, help users recognize, 

diagnose, and recover from errors, and help and 

documentation. 



Is the technology specific to CSs 

or to systems in general? 

Generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Checklist based on Nielsen Heuristics  - Existing 

How does evaluation technology 

collect data from participants? 

Checklist 

What are the characteristics of 

evaluation technology? 

Checklist (Statements shown in the study): 

Heuristics #6: Recognition rather than recall 

• Checklist: Is the user able to realize 

which mode he should use for each 

interface widget? Is there any visual 

representation to aid the user in 

identifying the available mode at any 

time? 

 

Heuristics #5: Error Prevention 

• Checklist: Does the multimodal system 

allow the user to make mistakes that he 

would not make on usual graphical 

interface systems? Does the system 

allow the user to revert an action? 

 

Heuristics #10: Help and documentation 

• Checklist: Does the "help" voice-

command provide any assistance? Is this 

information easy to be asked and 

focused on the user task? 

 

Heuristics #9: Help users recognize, diagnose, 

and recover from errors 

• Checklist: Does the system provide an 

appropriate assistance when an error 

occurs? Are the error messages uttered in 

a nontechnical language? Do they 

suggest a solution? 

Does technology extract 

quantitative or qualitative data? 

Qualitative 

Evaluated Conversational System 

What is the function of the CS? The authors did not give enough details of the 

software evaluated. 

Which application category does 

the CS? 

Unable to identify. 



Was the software created for a 

specific group of people? Which 

groups? 

Unable to identify. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Chang, J. C., Lien, A., Lathrop, B., Hees, H., 2009. 

Usability evaluation of a Volkswagen Group in-vehicle speech system. 

Conference: AutomotiveUI '09 1st International Conference on Automotive User 

Interfaces and Interactive Vehicular Applications   

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: difficulty 

Technology 2 and 3: efficiency 

Is the technology specific to CSs 

or to systems in general? 

Generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: Observation - Existing 

Technology 2: Study score analysis - Existing 

Technology 3: Questionnaire - created by the 

study 

How does evaluation technology 

collect data from participants? 

Direct observation, stopwatch, and checking the 

difficulty of the task (10-points Likert scale / 1 

= very easy and 10 = very difficult). 

What are the characteristics of 

evaluation technology? 

Technology 1: not detailed. 

Technology 2: analysis performed from two 

scores: number of participants who could not 

complete the tasks and average time to 

accomplish the tasks. 

Technology 3: very easy/very difficult 

Does technology extract 

quantitative or qualitative data? 

Technology 1: qualitative 

Technology 2 e 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? A speech recognition system for entertainment 

control, which allowed users to operate 

contexts such as navigation, telephone, media 

and car setup. Voice commands were available 

to operate a subset of system functions.   

http://auto-ui.org/


Which application category does 

the CS? 

Urban mobility. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Anderson, J. N., Davidson, N., Morton, H., Jack, M. A., 2008. 

Language learning with interactive virtual agent scenarios and speech 

recognition: Lessons learned 

Journal: Computer Animation and Virtual Worlds 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1, 2 and 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: robustness and efficiency 

Technology 2: engagement, pleasure and future 

use 

Technology 3: motivation 

Is the technology specific to CSs 

or to systems in general? 

Technology 1 and 3: specific 

Technology 2: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: analysis of study scores - existing 

Technology 2: questionnaire - source not 

mentioned 

Technology 3: questionnaire - created by the 

study 

How does evaluation technology 

collect data from participants? 

Technology 1: Log files and transcripts of 

participants' speeches 

Technology 2: 7-point Likert scale 

Technology 3: 5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 1 

To analyze the efficacy and robustness, the 

researchers analyzed word for word used by the 

experiment participants. 

 

Technology 2 

Questionnaire was not detailed. 

 



Technology 3 

Questionnaire was not detailed. 

Does technology extract 

quantitative or qualitative data? 

Technology 1, 2 and 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? SPELL (Spoken Electronic Language 

Learning), a software developed for beginner 

language learners, where the student can interact 

through speech and train their skills. 

Which application category does 

the CS? 

Education 

Was the software created for a 

specific group of people? Which 

groups? 

Language students 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Fernandez Martinez, F., Blazquez, J., Ferreiros, J., Barra, R., Macias-Guarasa, J., 

Lucas-Cuesta, J. M., 2008. 

Evaluation of a Spoken Dialogue System for Controlling a Hifi Audio System. 

Journal: IEEE Spoken Language Technology Workshop 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1, 2 and 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: quality and efficiency 

Technology 2: success in completing the task 

Technology 3: user satisfaction 

Is the technology specific to CSs 

or to systems in general? 

Technologies 1, 2 and 3: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: analysis of study scores - existing 

Technology 2: questionnaire - created by the 

study 

Technology 3: questionnaire - created by the 

study 

How does evaluation technology 

collect data from participants? 

Technology 1: task execution time 

Technology 2 and 3: 5-point Likert scale, where 

1 was "very poor" and 5 "very satisfactory". 



What are the characteristics of 

evaluation technology? 

Technology 1:  

Quality 

• Help requests: the user interrupts the 

interaction to request some help. 

• Cancellation requests: the user explicitly 

quits the ongoing dialogue starting a new 

one. 

• Silence timeouts: the user did not 

respond in time. 

• Speech recognition rejections: either a 

low confidence ASR result or simply the 

absence of result for a particular phrase. 

• Understanding rejections: sentences for 

which no NLU result is obtained in spite 

of a valid recognition result. 

• Out of domain turns: user turns for 

which no goal is inferred as present or 

positively identified. 

• Number of repeated utterances: number 

of consecutive utterances for which 

either the same ASR result or the same 

NLU result is obtained. Both results are 

provided. 

 

Efficiency:  

• Dialogue length: number of turns on 

average needed to complete a scenario. 

It can also be expressed as the elapsed 

time for the dialogue. Both results are 

provided. 

• Context-dependent turns: it can be 

estimated as the amount of turns in 

which some of the contextual 

information handling strategies is 

applied successfully. 

• System requests: number of turns where 

the system requests to the user some 

missing or deliberately omitted 

information. 

• Turn efficiency: average number of turns 

needed to accomplish a particular goal 

(execute a specific action). 



• Execution period: similar to the previous 

one, average time needed to accomplish 

a particular goal. 

 

Technology 2 

The participants had to place the level of success 

of the execution of each task according to the 

scale of 1 to 5. 

 

Technology 3 

• Did the system understand what you 

said? 

• Was the system able to act coherently 

with dialogue context (e.g. system’s 

status, previously executed actions, 

etc.)? 

• Did the system execute requested 

actions? 

• Was the system easy to understand? 

• Does the system respond quickly 

enough? 

• Is the system easy to use? 

• Did the system work the way you 

expected? 

• Was the available functionality 

acceptable? 

• How would you rate the system 

globally? 

• Do you think you’d use the system 

regularly instead of the IrDA remote 

control? 

Does technology extract 

quantitative or qualitative data? 

Technologies 1, 2 and 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? A conversational interface that allowed the user 

to control a Hifi sound device via voice rather 

than remote control. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 



Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Bernhaupt, R., Palanque, P., Winckler, M., Navarre, D., 2007. 

Usability Study of multi-modal interfaces using Eye-Tracking. 

Conference: 11th Interact 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1, 2, 3 and 4: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: efficiency and effectiveness 

Technology 2: difficulties 

Technology 3: user satisfaction 

Technology 4: pragmatic aspects 

Is the technology specific to CSs 

or to systems in general? 

Technology 1, 2, 3 and 4: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: analysis of study scores - existing 

Technology 2: think aloud - existing 

Technology 3: SUS - existing 

Technology 4: Atrakkdif - existing 

How does evaluation technology 

collect data from participants? 

Technology 1: completion of tasks and 

execution time 

Technology 2: audio recording 

Technology 3: 5-point Likert scale 

Technology 4: Opposite pairs of aspects on a 7-

point scale 

What are the characteristics of 

evaluation technology? 

Technology 1 

Calculation of the total number of successfully 

executed tasks and average time taken to 

execute each task. 

 

Technology 2 

Audio recording to capture possible insights 

provided by think aloud. 

 

Technology 3: SUS 

• I think that I would like to use this 

system frequently. 

• I found the system unnecessarily 

complex. 



• I thought the system was easy to use. 

• I think that I would need the support of 

a technical person to be able to use this 

system. 

• I found the various functions in this 

system were well integrated. 

• I thought there was too much 

inconsistency in this system. 

• I would imagine that most people would 

learn to use this system very quickly. 

• I found the system very cumbersome to 

use. 

• I felt very confident using the system. 

• I needed to learn a lot of things before I 

could get going with this system. 

 

Technology 4: Attrakdiff 

Technical/Human 

Complicated/Simple 

Impractical/Practical 

Cumbersome/Straightforward 

Unpredictable/Predictable 

Confused/Clearly Structured 

Unruly/Manageable 

Isolating/Connective 

Unprofessional/Professional 

Tacky/Stylish 

Cheap/Premium 

Alienating/Integrating 

Separates me/Brings me closer 

Unpresentable/Presentable 

Conventional/Inventive 

Unimaginative/Creative 

Cautious/Bold 

Conservative/Innovative 

Dull/Captivating 

Undemanding/Challenging 

Ordinary/Novel 

Unpleasant/Pleasant 

Ugly/Attractive 

Disagreeable/Likeable 

Rejecting/Inviting 

Bad/Good 



Repealing/Appealing 

Discouraging/Motivating 

Does technology extract 

quantitative or qualitative data? 

Technologies 1, 3 and 4: quantitative 

Technology 2: qualitative 

Evaluated Conversational System 

What is the function of the CS? A system that aims to monitor a satellite. This 

objective is divided into three main tasks: 

monitoring the temperature, monitoring 

electricity consumption and locating the 

hardware components in the satellite, moving 

the 3D image representation. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

Satellite operators 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Bach, P. M., Lai, J., 2006. 

Usability and Learning in a Speech-Enabled Reading Tutor: A Field Study. 

Conference: CHI 2006 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1, 2 and 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: error rate and difficulties 

Technology 2: efficiency 

Technology 3: subjective reactions 

Is the technology specific to CSs 

or to systems in general? 

Technologies 1, 2 and 3: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: observation - existing 

Technology 2: analysis of study scores - existing 

Technology 3: questionnaire - not detailed 

How does evaluation technology 

collect data from participants? 

Technology 1: observation when using 

Technology 2: task execution time 

Technology 3: 5-point Likert scale and 3 open-

ended questions 



What are the characteristics of 

evaluation technology? 

Technology 1 

Observation to note errors that occurred during 

use, or where the instructor had to show 

repeatedly how he performed the function. 

 

Technology 2 

Recording the execution time of each task and 

test of significance. 

 

Technology 3 

The questions of scale were not detailed. The 3 

open-ended were about what the user liked, 

didn't like, and what he would change in the 

system. 

Does technology extract 

quantitative or qualitative data? 

Technology 1: qualitative 

Technology 2: quantitative 

Technology 3: both 

Evaluated Conversational System 

What is the function of the CS? An E-Reader called Reading Companion, which 

has the function of being a screen reader and 

receive data from the user through voice. 

Which application category does 

the CS? 

Education 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Toledano, D. T., Fernández Pozo, R., Hernández Trapote, A., Hernández Gómez, L., 

2006. 

Usability evaluation of multi-modal biometric verification systems 

Journal: Interacting with Computers 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1 and 2: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: efficiency and effectiveness 

Technology 2: user satisfaction and ease of use 



Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: analysis of study scores - existing 

Technology 2: questionnaire - created by the 

study 

How does evaluation technology 

collect data from participants? 

Technology 1: matching rate (effectiveness) and 

time taken to try (efficiency) 

Technology 2: 7-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 1 

Effectiveness 

• False Match Rate (FMR). The average 

number of impostor trials that succeed. 

• False Non-match Rate (FNMR). The 

average number of verification trials that 

fail.  

• Failure to Enroll Rate (FTER). The 

average number of users that are not able 

to enroll with a particular biometric 

verification system.  

 

Efficiency 

• Average Time of Impostor Attempt 

(ATIA). The elapsed time, in seconds, 

from the selection of a biometricmode 

until the correct capture of the biometric 

data (regardless of whether the trial 

succeeds or not, and including the time 

taken to repeat a capture due to capture 

failure), averaged over all impostor trials 

and attempts. 

• Average Time of Verification Attempt 

(ATVA). Same as the previous 

parameter but averaged over all 

verification trials and attempts.  

• Average Number of Impostor Capture 

Failures (ANICF). The number of 

failures in capturing the biometric 

features for each attempt, averaged over 

all impostor trials and attempts. 

• Average Number of Verification 

Capture Failures (ANVCF). Same as the 

previous parameter but averaged over all 

verification trials and attempts.  



 

Technology 2 

• Confidence in each of the biometric 

modalities. 

• Privacy Impact that the user feels using 

each of the biometric modalities. 

• Ease of Use of each biometric modality. 

• Overall Preference for each biometric 

modality. 

Does technology extract 

quantitative or qualitative data? 

Technologies 1 and 2: quantitative 

Evaluated Conversational System 

What is the function of the CS? A biometric system that could be accessed with 

speech recognition. 

Which application category does 

the CS? 

Information security 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Davidson, N., McInnes, F., Jack, M. A., 2004. 

Usability of dialogue design strategies for automated surname capture 

Journal: Speech Communication 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1, 2 and 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: attitude 

Technology 2: preference 

Technology 3: effectiveness 

Is the technology specific to CSs 

or to systems in general? 

Technology 1 and 2: specific 

Technology 3: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: questionnaire taken from Dutton, 

R.T., Foster, J.C., Jack, M.A., Stentiford, F.W., 

1993. Identifying usability attributes of 

automated telephone services. In: Proc. 

EUROSPEECH, pp. 1335-1338. - existing 



Technology 2: interview - created by the study 

Technology 3: analysis of the study scores 

How does evaluation technology 

collect data from participants? 

Technology 1: 7-point Likert scale, where 7 was 

strongly agreed and 1 was strongly disagreeing. 

Technology 2: choice of the most and least 

preferred version 

Technology 3: task completion rate 

What are the characteristics of 

evaluation technology? 

Technology 1 

Easy to use 

Transparency 

Friendly 

Confused 

Reusable 

Reliable 

Control 

Voice 

Concentration 

Efficiency 

Speed 

Use of the beeper 

Stressful 

 

Technology 2 

Participants had to choose which methodology 

they preferred the most and which they preferred 

the least. 

 

Technology 3 

The effectiveness rate was calculated based on 

the proportion of participants who managed to 

complete the task correctly.  

Does technology extract 

quantitative or qualitative data? 

Technologies 1, 2 and 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? A flight reservation connection system. The 

authors evaluated methodologies for the 

automatic recognition of last name spoken by 

the user. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 



Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Narayanan, S., Potamianos, A., 2002. 

Creating Conversational Interfaces for Children. 

Journal: IEEE Transactions on Speech and Audio Processing 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

UX 

What aspects of Usability and/or 

UX does the technology evaluate? 

Subjective perceptions 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Interview - created by the study 

How does evaluation technology 

collect data from participants? 

5-point Likert scale and dissertation answers 

What are the characteristics of 

evaluation technology? 

Technology 1 

Likert Scale: 

1. Voice interface 

2. Game 

3. Use of headset 

4. Error messages 

5. Use of multimodal inputs 

Qualitative 

1. What did you like about using voice 

activation? 

2. What did you like/dislike about the 

game? 

3. Would you like to use voice input along 

with keyboard and mouse? 

Does technology extract 

quantitative or qualitative data? 

Both 

 

Evaluated Conversational System 

What is the function of the CS? "Where in the U.S.A is Carmen Sandiego?", an 

interactive detective game for children 8 and 

over. 



Which application category does 

the CS? 

Fun 

Was the software created for a 

specific group of people? Which 

groups? 

Children 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

 

Hone, K. S., Graham, R., 2000. 

Towards a tool for the Subjective Assessment of Speech System Interfaces 

(SASSI). 

Journal: Natural Language Engineering 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Accuracy of system response, sympathy, 

cognitive demand, annoyance, habitability and 

speed. 

Is the technology specific to CSs 

or to systems in general? 

Specific 

Was the technology created for 

the study or is it based on an 

existing one? 

SASSI questionnaire - created by the study 

How does evaluation technology 

collect data from participants? 

7-point Likert Scale 

What are the characteristics of 

evaluation technology? 

SASSI 

• The system is accurate  

• The system is unreliable 

• The interaction with the system is 

unpredictable 

• The system didn't always do what I wanted 

• The system didn't always do what I expected 

• The system is dependable 

• The system makes few errors 

• The interaction with the system is consistent 

• The interaction with the system is efficient 

• The system is useful  

• The system is pleasant 



• The system is friendly  

• I was able to recover easily from errors  

• I enjoyed using the system  

• It is clear how to speak to the system  

• It is easy to learn to use the system 

• I would use this system  

• I felt in control of the interaction with the 

system 

• I felt confident using the system  

• I felt tense using the system  

• I felt calm using the system  

• A high level of concentration is required 

when using the system  

• The system is easy to use  

• The interaction with the system is repetitive 

• The interaction with the system is boring 

• The interaction with the system is irritating  

• The interaction with the system is frustrating  

• The system is too inflexible 

• I sometimes wondered if I was using the 

right word  

• I always knew what to say to the system 

• I was not always sure what the system was 

doing 

• It is easy to lose track of where you are in an 

interaction with the system 

• The interaction with the system is fast 

• The system responds too slowly 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

 

Evaluated Conversational System 

What is the function of the CS? Study 1 - Telephone number dialing system; 

Study 2 - In-car speech interface to operate a 

variety of features including telephone, 

entertainment system and temperature control; 

Study 3 - Voice operated stereo system 

(covering radio, tape and CD functions); 

Study 4 - telephone operated banking 

application, balance check, funds transfer, etc. 

Which application category does 

the CS? 

All of daily facilities. 



Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

Yes 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Feasibility studies. All the studies described 

above were conducted in simulated contexts 

with paid participants. The results obtained 

through them served as input for analysis and 

refinement of the SASSI questionnaire. 

 

Komine, K., Hiruma, N., Ishihara, T., Makino, E., Tsuda, T., Ito, T., Isono, H., 2000. 

Usability Evaluation of Remote Controllers for Digital Television Receivers. 

Journal: SPIE 3959, Human Vision and Electronic Imaging 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Technologies 1, 2 and 3: usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: efficiency 

Technology 2: user preference 

Technology 3: functionality, design and 

uniqueness 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2 and 3: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: analysis of the study scores - 

existing 

Technology 2: questionnaire of preference - 

created by the study 

Technology 3: survey questionnaire - created by 

the study 

How does evaluation technology 

collect data from participants? 

Technology 1: task execution time 

Technology 2: Choosing the preferred entry 

Technology 3: possible answers: "Yes. A lot", 

"Yes", "I'm not sure"; "No"; "Not at all" 

What are the characteristics of 

evaluation technology? 

Technology 1 

The average was calculated for the completion 

of the tasks, in seconds. 

 

Technology 2 

Users chose the input mode they preferred 

during the experiment. 

 

Technology 3 



Reliable 

Efficient 

Easy to memorize 

Less tiring 

Easy to use repeatedly 

Fun to use 

Easy to adapt 

Easy to understand 

Doesn't seem strange 

Comfortable 

Easy to see 

Easy to select 

Quick response 

Simple 

Stylish 

Good feeling 

Aesthetic 

Original 

New 

Ordained 

Suitable size 

Exaggerated 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

 

Evaluated Conversational System 

What is the function of the CS? IBM Via Voice, a software that uses speech 

recognition to make decisions on the computer. 

In this case, the decision was to operate an 

HDTV monitor to change channels according to 

the user's choice. 

Which application category does 

the CS? 

Daily facilities. 

Was the software created for a 

specific group of people? Which 

groups? 

Elderly 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to 

evaluate the evaluation 

technology? 

Not applicable 

  



APPENDIX F - DATA EXTRACTIONS FROM PAPERS 

ACCEPTED ON IEEE XPLORE 

Miguel-Hurtado, O., Blanco-Gonzalo, R., Lunerti, R. G. C., 2016. 

Interaction evaluation of a mobile voice authentication system. 

Conference: IEEE International Carnahan Conference on Security Technology 

(ICCST) 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: efficiency, effectiveness, 

learnability and memorability 

Technology 2: user satisfaction 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing (analysis of study 

results) 

Technology 2: questionnaire created by the 

study. 

How does evaluation technology 

collect data from participants? 

Technology 1: time spent performing tasks and 

error rate. 

Technology 2: 5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 1 

Efficiency 

It is defined as the time spent executing a task 

after users have learned how to proceed; 

 

Effectiveness: 

• Number (%) of errors detected by the test 

operator (incorrect voice presentations); 

• Number (%) of aid during the task; 

• Task Completeness Rate: percentage of 

successful and correctly ranked voice 

presentations over the total number of 

presentations on the first attempt. 

 

Learnability 

• Percentage of incorrect presentations; 

• Percentage of tasks successfully completed 

(without help) 

 

Memorability 



It relates to the way users interact with the 

application after a period of inactivity. It was 

measured by the evolution of learning metrics at 

the first attempt during the second and third 

sessions. 

 

Technology 2 

Question about satisfaction when using voice 

(rate of satisfied users) 

Does technology extract 

quantitative or qualitative data? 

Technologies 1 and 2: quantitative. 

Evaluated Conversational System 

What is the function of the CS? Biometric authentication system based on voice 

recognition. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Moustakas, K., Tzovaras, D., Dybkjaer, L., Bernsen, N. O., Aran, O., 2011. 

Using Modality Replacement to Facilitate Communication between Visually and 

Hearing-Impaired People. 

Journal: IEEE MultiMedia 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability and UX 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1 (usability and UX): modality 

usage, functionality offered, ease of use, user 

satisfaction and general user experience 

Technology 2 and 3 (UX): general UX 

Technology 4: performance 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: specific 

Technology 2, 3 and 4: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: created by the study (interview) 

Technology 2: existing (audio analysis) 

Technology 3: existing (direct observation) 



Technology 4: existing (analysis of the study 

video) 

How does evaluation technology 

collect data from participants? 

Technology 1: open-ended questions 

Technology 2: audio recording 

Technology 3: observation notes 

Technology 4: study video 

What are the characteristics of 

evaluation technology? 

Technology 1 

1. Navigation in the city and landscape 

2. Haptic interaction 

3. Color recognition via voice 

4. Use of sign language recognition 

5. Use of Sign Language Synthesizer 

6. Understanding system output 

7. Ease of tasks 

8. Ease of achieving the game's objectives 

9. Easy to follow the path 

10. Ease of interaction 

11. Sentiment of control 

12. Learning 

UX 

13. Have you tried anything similar before? 

14. Did you enjoy the game? 

15. Advantages and disadvantages 

16. Would you play again? 

17. Other comments 

 

Technology 2 

Recording of the audio of the participants during 

the tasks. 

 

Technology 3 

Two observers taking notes while watching the 

tasks being carried out.  

 

Technology 4 

Recording the video of the tasks performed 

Does technology extract 

quantitative or qualitative data? 

Technology 1 and 3: qualitative 

Technology 2 and 4: quantitative 

Evaluated Conversational System 

What is the function of the CS? It's a game about an ancient city that's under 

attack. The citizens of the city try to find the lost 

design patterns of high-tech war machines to 

protect their city. 



Which application category does 

the CS? 

Fun 

Was the software created for a 

specific group of people? Which 

groups? 

People with hearing and visual impairment 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Reis, T. de Sa, M. Carrivo, L. 2008. 

Multimodal Artefact Manipulation: Evaluation in Real Contexts. 

Conference: International Conference on Pervasive Computing and Applications 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: usability and acceptance issues 

Technology 2: performance 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: specific 

Technology 2: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: created by the study 

(questionnaire) 

Technology 2: existing (analysis of the study 

video) 

How does evaluation technology 

collect data from participants? 

Technology 1: two open questions and one 5-

point Likert scale (impossible to very easy) 

Technology 2: video recording 

What are the characteristics of 

evaluation technology? 

Technology 1 

• Do you think you could perform school 

homework and tests with this tool? 

• What were the difficulties encountered 

during the task? 

Quantitative: 

• How difficult was performing the tasks? 

 

Technology 2 

Recording the performance of tasks.  

Does technology extract 

quantitative or qualitative data? 

Technology 1: quantitative and qualitative 

Technology 2: quantitative 

Evaluated Conversational System 

What is the function of the CS? Application for tablet. 



Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

  



APPENDIX G - DATA EXTRACTIONS FROM PAPERS 

ACCEPTED ON ENGINEERING VILLAGE 

Farinazzo, V. Salvador, M. Kawamoto, A. L. S., Neto, J. S. O., 2010. 

An empirical approach for the evaluation of voice user interfaces. 

Journal: User Interfaces 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Visibility of system status, match between 

system and the real world, user control and 

freedom, consistency and standards, error 

prevention, recognition rather than recall, 

Flexibility and efficiency of use, Aesthetic and 

minimalist design, help users recognize, 

diagnose, and recover from errors, and help and 

documentation. 

Is the technology specific to CSs 

or to systems in general? 

Specific  

Was the technology created for 

the study or is it based on an 

existing one? 

Created by the study (checklist based on 

heuristics) 

How does evaluation technology 

collect data from participants? 

Yes, not or not applicable. 

What are the characteristics of 

evaluation technology? 

Technology 1 

Suitable Feedback 

• Does the application provide feedback to 

every user’s action? 

• If the application takes a long processing 

time, becoming not available, due to 

user’s data input, does the system inform 

the user about its current status and also 

for how long the user must wait? 

• Does the system inform the user about 

successful, or not, word recognition? 

 

User diversity and user perception 

• In the case of a system designed for wide 

range of users, does the application 

provide suitable messages that match the 

level of each user? 

• Are the dialog styles appropriate to users 

capabilities, allowing step-by-step 



actions for novices and more complex 

inputs to advanced users? 

• Does the application provide shortcuts? 

 

Minimizing memorization efforts 

• Does the system force the use of key-

words? 

 

Appropriate output sentences 

• Does the system have outputs with 

adequacy information? 

• Are the system outputs correct? 

• Are the system outputs relevant? 

• Are the systems outputs really 

instructive? 

• Does the system outputs cause 

information overload to the user? 

• Is the output terminology well-know and 

easily recognized by user? 

 

Output Voice Quality 

• Is the system output clear? 

• Has the system a right intonation? 

• Has the system an appropriate rhythm? 

• Does the system make the user feel good 

concerning to listening? 

 

Proper entry recognition 

• Does the system rarely misunderstand 

the user input? 

 

Natural user speech 

• Does the system provide an easy (and 

natural) interaction human-computer by 

voice? 

• Appropriate dialog start out and 

adequate instruction about how to 

interact with the application 

• In the point of view of novice users, does 

the system conduce, in a well-done way, 

the dialog?  



• In the point of view of advance users, 

does the system allow a big amount of 

input data at a once? 

 

Natural dialog structure 

• Concerning to the dialog, is it natural to 

user, accomplishing the user’s 

expectations, specially in the cases when 

the dialog is conducted by the system, 

and user is not allowing to interfere on 

the dialog structure 

 

Sufficiency of interface guidance 

• Does the user feel himself as the 

controller of the interaction? 

 

Help tool 

• Does the application provide a complete 

and extensive help to aid the users? 

• Are there different help levels suitable to 

the complexity of the demanded 

information? 

• Does the system use dialog strategies 

based on confirmation? 

 

Error prevention 

• Does the system emit appropriate sounds 

when input data problems occur? 

• Does the system provide a feedback to 

the user when the input information has 

not been understood? 

• Does the system force the use of key-

words? 

• When the user input is inconsistent or 

ambiguous, does the system request 

more information? 

 

Handling errors 

• Error messages help to solve the 

problem, giving precisely the right 

location, the specific or general reason, 

as well as the right actions that user 

should perform to solve the problem? 



• Are the error messages neutral and 

polite? 

• Are the error messages short and 

elaborated with few words and well-

known? 

• Are the error messages free of 

abbreviations or specific codes 

generated by the operational system? 

• Are the message contents updated when 

users produce the same error 

consecutively? 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? An application to improve English 

pronunciation: random words are displayed on 

the screen for the user, who needs to pronounce 

them as accurately as possible. Each voice input 

is analyzed by the application, which checks 

which level of correction (recognition). If the 

result from the mechanism and the word 

displayed on the screen do not match, or if the 

recognition level is set to "low", the user must 

repeat the word. When the number of attempts 

reaches three, the word is synthesized for the 

user (so that he can hear the correct 

pronunciation), and the word is marked as "not 

recognized". 

Which application category does 

the CS? 

Education 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Federico, M., 1999. 

An empirical approach for the evaluation of voice user interfaces. 

Conference: International Conference on Multimedia Computing and Systems 



Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: efficiency and errors 

Technology 2: user satisfaction, learnability, 

memorability, errors and efficiency. 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing (analysis of study 

scores) 

Technology 2: created by the study 

(questionnaire) 

How does evaluation technology 

collect data from participants? 

Technology 1: usage log. 

Technology 2: Likert scale from 1 to 5. 

What are the characteristics of 

evaluation technology? 

Technology 1 

Errors: error rate per user of the study; 

Efficiency: was considered in the work as the 

ratio between the number of commands 

executed and the "ideal" number of commands; 

 

Technology 2 

• SpeeData owns all the necessary 

functions. 

• Using SpeeData was a frustrating 

experience 

• Learning how to use SpeeData is easy. 

• SpeeData lets me achieve high 

productivity. 

• Remembering how to use SpeeData after 

some time is easy. 

• SpeeData causes one to make many 

errors. 

• In general, using SpeeData made me 

satisfied. 

• I would be more productive by keying. 

• SpeeData recognizes my voice well. 

• Correcting errors with SpeeData is easy. 

Does technology extract 

quantitative or qualitative data? 

Technologies 1 and 2: quantitative 

Evaluated Conversational System 

What is the function of the CS? SpeeData, a paper archive registration software 

(more than 100,000 records), developed for 

office staff. 



Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

Office staff. 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Carrino, S., Péclat, A., Mugelini, E., Khaled, O. A., Ingold, R., 2011. 

Humans and smart environments: A novel multimodal interaction approach. 

Conference: International Conference on Multimodal Interfaces 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: user satisfaction 

Technology 2: efficiency 

Technology 3: precision 

Is the technology specific to CSs 

or to systems in general? 

Technologies 1, 2 and 3: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing (SUS) 

Technology 2: existing (analysis of the study 

scores) 

Technology 3: existing (Fitts Law) 

How does evaluation technology 

collect data from participants? 

Technology 1: 5-point Likert scale. 

Technology 2: time to perform tasks 

Technology 3: time to target 

What are the characteristics of 

evaluation technology? 

Technology 1 

• I think that I would like to use this 

system frequently. 

• I found the system unnecessarily 

complex. 

• I thought the system was easy to use. 

• I think that I would need the support of 

a technical person to be able to use this 

system. 

• I found the various functions in this 

system were well integrated. 

• I thought there was too much 

inconsistency in this system. 



• I would imagine that most people would 

learn to use this system very quickly. 

• I found the system very cumbersome to 

use. 

• I felt very confident using the system. 

• I needed to learn a lot of things before I 

could get going with this system. 

 

Technology 2 

The time taken to perform the tasks was 

captured for further analysis. 

 

Technology 3 

Predicts the time needed to move quickly from 

a starting position to a final destination zone. 

The time (MT) to move and select a target of 

width W that is at distance (or amplitude) A is: 

MT = a + b log² (2A / W) 

where a and b are constants determined by linear 

regression. W corresponds to "precision" - the 

required region where the action ends. 

Does technology extract 

quantitative or qualitative data? 

Technologies 1, 2 and 3: quantitative 

Evaluated Conversational System 

What is the function of the CS? An intelligent room, where users had to turn on 

and off the lamps and fan in the preferred order; 

and navigate through the media center menu and 

play a selected song, ending the interaction by 

returning to the welcome menu. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Dang, N. T., Tavanti, M., Rankin, I., Cooper, M., 2009. 

A comparison of different input devices for a 3D environment. 



Journal: International Journal of Industrial Ergonomics 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: time, error rate, control actions, 

performance 

Technology 2: Ease of learning, ease of use, 

frustration and difficulty 

Is the technology specific to CSs 

or to systems in general? 

Technology 1: generic 

Technology 2: specific 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing (analysis of study 

scores) 

Technology 2: created by the study 

(questionnaire) 

How does evaluation technology 

collect data from participants? 

Technology 1: time to perform tasks, number of 

errors committed during the recovery activity 

and number of rotation and zoom commands. 

Technology 2: 6-point Likert scale (very 

difficult/very easy) 

What are the characteristics of 

evaluation technology? 

Technology 1  

Time: duration from beginning to end of each 

attempt. 

Error rate: ratio of the number of errors in the 

information retrieval task to the number of 

targets in each attempt; 

Control actions: the sum of all rotation and zoom 

commands performed by the user in one 

attempt; 

Performance: 1 / B0Error + B1Time, where B0 

+ B1 = 1. 

 

Technology 2 

1. Using the command was 

2. Learning how to use the command was 

3. I felt frustrated using the command 

4. The memory task was 

Does technology extract 

quantitative or qualitative data? 

Technologies 1 and 2: quantitative 

Evaluated Conversational System 

What is the function of the CS? A memory game where I was supposed to 

identify some targets that were passing in 

scenes. 



Which application category does 

the CS? 

Fun. 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

  



APPENDIX H - DATA EXTRACTIONS FROM PAPERS 

ACCEPTED ON ACM  

Huerta, O., Sánchez, J. A., Fuentes, S., Cervantes, O., 2011. 

Speak Up Your Mind: Using Speech to Capture Innovative Ideas on Interactive 

Surfaces. 

Conference: Brazilian Symposium on Human Factors in Computing Systems and the 

Latin American Conference on Human-Computer Interaction 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

General usability 

Is the technology specific to CSs 

or to systems in general? 

Specific  

Was the technology created for 

the study or is it based on an 

existing one? 

Created by the study (questionnaire) 

How does evaluation technology 

collect data from participants? 

4-point Likert scale (strongly disagree/fully 

agree) and comments 

What are the characteristics of 

evaluation technology? 

Technology 1 

1. Capture and representation of ideas 

2. Support in the innovation process 

3. Format options 

4. Organization of ideas 

5. Voice is more natural than keyboard 

6. Correction option for voice recognition 

7. Accuracy of voice recognition 

Does technology extract 

quantitative or qualitative data? 

Quantitative and qualitative 

Evaluated Conversational System 

What is the function of the CS? Vozze, a system concept developed to support 

the process of innovation and ideas based on 

speech recognition. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 



If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Tchankue, P., Vogts, D., Wesson, J., 2010. 

Design and Evaluation of a Multimodal Interface for In-car Communication 

Systems. 

Conference: Annual Research Conference of the South African Institute of Computer 

Scientists and Information Technologists 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: performance 

Technology 2: mental demand, physical 

demand, time demand, performance, effort and 

frustration  

Technology 3: satisfaction, simplicity, ease of 

use and ease of learning 

Is the technology specific to CSs 

or to systems in general? 

Technologies 1, 2 and 3: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing (analysis of study 

scores) 

Technology 2: existing (NASA-TLX) 

Technology 3: existing (CSUQ) 

How does evaluation technology 

collect data from participants? 

Technology 1: stopwatch and errors made 

Technology 2: 8-point Likert scale of opposing 

aspects 

Technology 3: 7-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 1 

Recording the time for performing the tasks and 

checking the number of errors made. 

 

Technology 2 

• Mental Demand: How much mental and 

perceptual activity was required? 

• Physical demand: How much physical 

activity was required? 

• Temporal Demand: How much time 

pressure did you feel due to the pace at 

which the tasks or task elements 

occurred? 

• Performance: How successful were you 

in performing the task? 



• Effort: How hard did you have to work 

(mentally and physically) to accomplish 

your level of performance? 

• Frustration: How irritated, stressed, and 

annoyed versus content, relaxed,  

 

Technology 3 

1. Overall, I am satisfied with how easy it 

is to use this system 

2. It was simple to use this system 

3. I can effectively complete my work 

using this system 

4. I am able to complete my work quickly 

using this system 

5. I am able to efficiently complete my 

work using this system 

6. I feel comfortable using this system 

7. It was easy to learn to use this system 

8. I believe I became productive quickly 

using this system 

9. The system gives error messages that 

clearly tell me how to fix problems 

10. Whenever I make a mistake using the 

system, I recover easily and quickly 

11. The information (such as online help, 

on-screen messages, and other 

documentation) provided with this 

system is clear 

12. It is easy to find the information I needed 

13. The information provided for the system 

is easy to understand 

14. The information is effective in helping 

me complete the tasks and scenarios 

15. The organization of information on the 

system screens is clear 

16. The interface of this system is pleasant 

17. I like using the interface of this system 

18. This system has all the functions and 

capabilities I expect it to have 

19. Overall, I am satisfied with this system  

20. (Some open-ended questions not 

detailed) 



Does technology extract 

quantitative or qualitative data? 

Technologies 1 and 2: quantitative 

Technology 3: quantitative and qualitative 

Evaluated Conversational System 

What is the function of the CS? MiMi, a software to be used in cars to make calls 

and send text messages. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Wenceslao, S. J. M. C., Estuar, M. R. J. E., 2019. 

Using cTAKES to Build a Simple Speech Transcriber Plugin for an EMR. 

Conference: International Conference on Medical and Health Informatics 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

User satisfaction 

Is the technology specific to CSs 

or to systems in general? 

Generic  

Was the technology created for 

the study or is it based on an 

existing one? 

Existing (SUS) 

How does evaluation technology 

collect data from participants? 

5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 

• I think that I would like to use this 

system frequently. 

• I found the system unnecessarily 

complex. 

• I thought the system was easy to use. 

• I think that I would need the support of 

a technical person to be able to use this 

system. 

• I found the various functions in this 

system were well integrated. 



• I thought there was too much 

inconsistency in this system. 

• I would imagine that most people 

would learn to use this system very 

quickly. 

• I found the system very cumbersome to 

use. 

• I felt very confident using the system. 

• I needed to learn a lot of things before I 

could get going with this system. 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? An electronic medical record, where the system 

used speech recognition to identify patterns of 

symptoms mentioned by a patient during a 

consultation. 

Which application category does 

the CS? 

Health 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Ferracani, A., Faustino, M. Giannini, G. X., Landucci, L., Bimbo, A. D., 2017. 

Natural Experiences in Museums Through Virtual Reality and Voice 

Commands. 

Conference: International Conference on Multimedia 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

User satisfaction 

Is the technology specific to CSs 

or to systems in general? 

Generic  

Was the technology created for 

the study or is it based on an 

existing one? 

Existing (SUS) 



How does evaluation technology 

collect data from participants? 

5-point Likert scale 

What are the characteristics of 

evaluation technology? 

Technology 

• I think that I would like to use this 

system frequently. 

• I found the system unnecessarily 

complex. 

• I thought the system was easy to use. 

• I think that I would need the support of 

a technical person to be able to use this 

system. 

• I found the various functions in this 

system were well integrated. 

• I thought there was too much 

inconsistency in this system. 

• I would imagine that most people 

would learn to use this system very 

quickly. 

• I found the system very cumbersome to 

use. 

• I felt very confident using the system. 

• I needed to learn a lot of things before I 

could get going with this system. 

Does technology extract 

quantitative or qualitative data? 

Quantitative 

Evaluated Conversational System 

What is the function of the CS? Virtual Museum 

Which application category does 

the CS? 

Fun 

Was the software created for a 

specific group of people? Which 

groups? 

People with motor impairments 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

Lumsden, J., Langton, N., Kondratova, I., 2008. 

Evaluating the Appropriateness of Speech Input in Marine Applications: A Field 

Evaluation. 



Conference: International Conference on Human Computer Interaction with Mobile 

Devices and Services 

Evaluation Technology 

What is the quality criterion of 

evaluation technology used? 

Usability 

What aspects of Usability and/or 

UX does the technology evaluate? 

Technology 1: precision and distraction 

Technology 2: mental demand, physical 

demand, time demand, effort, frustration and 

performance 

Is the technology specific to CSs 

or to systems in general? 

Technologies 1 and 2: generic 

Was the technology created for 

the study or is it based on an 

existing one? 

Technology 1: existing (analysis of study 

scores) 

Technology 2: existing (NASA-TLX) 

How does evaluation technology 

collect data from participants? 

Technology 1: Completeness of tasks and 

number of distractions 

Technology 2: 20-point Likert scale of opposing 

aspects 

What are the characteristics of 

evaluation technology? 

Technology 1 

Analysis of the accuracy in performing the tasks 

and, together, the percentage rate of distractions 

identified during the execution of the 

experiment. 

 

Technology 2 

• Mental Demand: How much mental and 

perceptual activity was required? 

• Physical demand: How much physical 

activity was required? 

• Temporal Demand: How much time 

pressure did you feel due to the pace at 

which the tasks or task elements 

occurred? 

• Performance: How successful were you 

in performing the task? 

• Effort: How hard did you have to work 

(mentally and physically) to accomplish 

your level of performance? 

• Frustration: How irritated, stressed, and 

annoyed versus content, relaxed, 

Does technology extract 

quantitative or qualitative data? 

Technologies 1 and 2: quantitative 

Evaluated Conversational System 



What is the function of the CS? A system developed for boats to verify the 

possibility of implementing a voice system for 

fishermen. 

Which application category does 

the CS? 

Daily facilities 

Was the software created for a 

specific group of people? Which 

groups? 

No 

Empirical evaluation of evaluation technology 

Was the evaluation technology 

evaluated empirically? 

No 

If so, what was the type of 

experiment carried out to evaluate 

the evaluation technology? 

Not applicable 

 

 

 


