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Abstract 

Higher education psychology programs put an emphasis on theory but lack in developing 

problem solving. We propose a technology based learning approach as a possible solution to 

cover this gap. 

We believe that technology based learning using Psytoolkit can complement cognitive 

psychology courses in university level psychology programs in India. Our objective was to 

design a successful study using a simple reaction time experiment in Psytoolkit. 

We first did a brief review of literature on the Indian education system and on new practices in 

education. We then designed a brief study consisting of a simple reaction time experiment using 

Psytoolkit. In our study, we investigated the relationship between simple reaction time, age, and 

sex on a sample of 23 participants (16 females and 7 males).  The results did not report a 

significant relationship between simple reaction time, age, and sex. Nevertheless, we were able 

to design a successful cognitive psychology experiment using Psytoolkit. Our project has 

implications for teaching cognitive psychology in university psychology programs in India. 
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Introduction 

The Indian education system is one of the largest systems of education in the world. According 

to a recent report, there were 585 universities and 35539 colleges in 2012 (Ministry of Human 

Resource Development, 2015-2016). We had 1.86 crore students in higher education in India by 

2011 itself (Chakrabarty, 2011), and if the education system is tapped correctly than India can 

experience incredible growth. However, the true potential of the Indian education system is held 

back by an outdated model of education that is turning Indian students into textbooks instead of 

innovators (Chakrabarty, 2011; Gupta & Gupta, 2012; Sengupta, 2013; Mukherjee). A lack of 

funding (Chakrabarty, 2011; Sengupta, 2013) leading to key infrastructure deficits (Thorat, 

2008), and most importantly the increasing gap between what is taught and what is required by 

the industry (Chakrabarty, 2011; Mukherjee). For example ‘Big Data’ has been consistently 

mentioned as one of the top ten workplace trends from 2013 to 2019 (Munson, 2013; Below, 

2014; SIOP Administrative Office, 2015; SIOP Administrative Office, 2016; SIOP 

Administrative Office, 2018; SIOP Administrative Office, 2019), yet many premier Indian 

universities have no mention of Big Data in the syllabus for psychology students specializing in 

organizational behavior. Our solution – we propose that the education system be modernized 

using a technology based teaching method. 

Technology has made learning easy, fun, and interactive. Through the use of software, students 

can make projects that make them more involved with the subject leading to better retention of 

subject-matter (EduZenith). A wealth of evidence supports the use of software in education, for 

example a meta-analysis of 500 individual studies found that students using computer based 

education did better on exams, required less time to cover the material, and had more positive 

attitudes towards classes (Kulik, 1994). Schacter’s report provides even more comprehensive on 

the positive impact of placing students in ‘technologically rich environments’ (Schacter, 1999). 

The report concludes that students with access to any kind of software based learning aid show 

improved performance on researcher constructed tests, standardized tests, and national tests. 

Hence we propose the use of Psytoolkit for teaching cognitive psychology in Indian universities. 

The objective of our project was to design a successful simple reaction time study. We chose 

simple reaction time as our topic because studying simple reaction time is an excellent way to 

assess processing speed and its link with decline in cognition with age (Madden, 2001; Deary, 

Liewald, & Nissan, 2011). Simple reaction time has also been linked to intelligence (Jensen, 

2011). The other variables we chose were age and biological sex. Previous studies have 

investigated the links between simple reaction time and age (Gottsdanker, 1982), as well as 

simple reaction time and biological sex (Silverman, 2006).  

  

  



Methodology 

Participants 

Our sample consisted of Indian citizens between the ages of 18 to 65 (Garg, 2019). The mean 

age of our entire sample was 28.13 years. The sample consisted of a total of 23 participants with 

16 females and 7 males.  

Material and Tools 

We used Psytoolkit developed by Gijsbert Stoet, which is a collection of software tools for 

programming psychological experiments in Linux (Stoet, PsyToolkit - A software package for 

programming psychological experiments using Linux., 2010) which later evolved into a browser 

based service to design surveys and experiments (Stoet, PsyToolkit: A Novel Web-Based 

Method for Running Online Questionnaires and Reaction-Time Experiments, 2016). We chose 

Psytoolkit because it is easier to use compared to software like jsPsych (De Lecuw, 2015), it is 

more powerful than Google Forms, and free to use unlike Survey Monkey. Most importantly, 

Psytoolkit allows experiments to be embedded in surveys which enable one to share surveys 

easily with others  (Stoet, PsyToolkit: A Novel Web-Based Method for Running Online 

Questionnaires and Reaction-Time Experiments, 2017). Hence we chose Psytoolkit for making 

our simple reaction time project. The code we used to design the experiment and survey is given 

below. 

Table 1 Experiment Code 

options 

 fullscreen 

 

bitmaps 

 yellowrectangle 

 

task reaction 

  keys space 

  set &x random 1000 3000 

  delay &x 

  show bitmap yellowrectangle   

  readkey 1 5000 

  clear 1 

  delay 500 

  save STATUS RT 

 

block test 

  tasklist 

   reaction 30 

  end 

 



Table 2 Survey Code 

l: age 

t: textline 

q: What is your age? 

- {min=18,max=65}enter your age 

 

l: sex 

t: radio 

q: What is your biological sex? 

- Male 

- Female 

 

 

l: newquestion3 

t: experiment 

q: In this experiment, you will have to press spacebar as soon as you see the yellow rectangle. 

- Simple_Reaction_Time 

 

l: newquestion1 

t: textbox 

q: Please give your feedback about the experiment. 

- Enter here 

 

l: newquestion2 

t: textline 

q: If you are interested in participating in more cognitive psychology experiments like this (and I 

promise they will be definitely more fun!:) ), then please leave your email id in the box below. 

- Enter here 

 

Procedure 

We designed a survey and embedded our experiment in it. The survey consisted of a brief about 

the study, contact information of the primary investigator and disclaimer about the nature of the 

study and any possible harm. This was followed by a question asking age and another question 

asking gender. Then the experiment followed. In the experiment, the participant had to press the 

spacebar key as soon as a yellow rectangle (stimulus) appeared on a screen; this constituted as 

one trial. The participant had to complete thirty such trials to complete the experiment. The 

participant was asked to submit their feedback as well as their email ID if they would like to 

participate in future studies. After collecting our data we used IBM SPSS to run our analysis. 

  

  



Results 

We first entered all variables into IBM SPSS. As sex was a categorical variable, it was converted 

into an ordinal variable by coding ‘Male’ as 1 and ‘Female’ as 2. We then ran descriptive 

statistics and a normality test on all three variables. 

 

Table 3 Descriptive Statistics 

Variables Mean Standard Deviation Variance 

Age 28.13 12.761 162.846 

Mean Reaction Time 373.96 110.953 12310.565 

Sex 1.6957 .47047 0.221 

 

From Table 3 we can see that the mean age of our sample is 28.13 years, and the mean simple 

reaction time is 373.96 milliseconds.  

 

Table 4 Normality Test 

 Kolmogorov-Smirnov Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Sex .437 23 .000 .582 23 .000 

Age .352 23 .000 .714 23 .000 

meanrt .148 23 .200* .846 23 .002 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

As we can observe from Table 4 all our variables fail the normality test i.e. they are not normally 

distributed. Hence we proceed with non-parametric methods for correlation. 

 

 

 

 

 

 



 

Table 5 Correlation 

 

   Age meanrt Sex 

Kendall's 

tau_b 

Age Correlation 

Coefficient 

1.000 .256 -.167 

Sig. (2-tailed) . .098 .363 

N 23 23 23 

meanrt Correlation 

Coefficient 

.256 1.000 -.107 

Sig. (2-tailed) .098 . .548 

N 23 23 23 

Sex Correlation 

Coefficient 

-.167 -.107 1.000 

Sig. (2-tailed) .363 .548 . 

N 23 23 23 

Spearman's 

rho 

Age Correlation 

Coefficient 

1.000 .328 -.194 

Sig. (2-tailed) . .127 .375 

N 23 23 23 

meanrt Correlation 

Coefficient 

.328 1.000 -.128 

Sig. (2-tailed) .127 . .560 

N 23 23 23 

Sex Correlation 

Coefficient 

-.194 -.128 1.000 

Sig. (2-tailed) .375 .560 . 

N 23 23 23 

 

We have used both Spearman Brown Rank Order and Kendall’s tau correlation techniques. 

Based on the results shown in Table 5 we can see that neither the relationship between simple 

reaction time and age nor the relationship between simple reaction time and sex are significant.  

  



Discussion 

It seems clear there is no relationship between simple reaction time, age, and sex. The absence of 

a significant relationship between simple reaction time and sex is supported by many studies 

(Silverman, 2006; Woods, Wyma, Yund, Herron, & Reed, 2015). However, the same studies do 

report a relationship between simple reaction time and age (Woods, Wyma, Yund, Herron, & 

Reed, 2015) though the strength of this relationship is slight especially when preparation is facile 

(Gottsdanker, 1982). It is also possible that our inability to obtain a significant correlation could 

because of the small sample size or some cultural factors.  

Nevertheless, we were successful in completing a project on simple reaction time using 

Psytoolkit.  

Conclusion 

University level psychology programs in India need to step up a notch if we want to create 

talented graduates that can match the industry’s standards. This can be accomplished if a 

technology based learning model using Psytoolkit or any other resource in general. Psytoolkit 

has been proposed before as a supplement to English linguistics programs by Lauren Squires 

(Squires, 2017) and recently students at the department of politics and international relations at 

Royal Holloway successfully designed a survey measuring the impact of language used by 

politicians on public political attitudes (Miskimmon, 2016). People around the world are already 

using Psytoolkit to create student projects to enhance the quality of their education. We urge 

Indian universities to become part of this trend and adopt newer methods of teaching. 

Data Sharing Policy 

We pledge to share our MS-Excel sheet containing the individual simple reaction times, age, and 

biological sex on Figshare. All data shared will be completely anonymous to protect the 

confidentiality of the participants.  
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