
 

 

Online Timing Experiments Made Easy: Introduction to Psytoolkit 

 

Abstract 

More and more studies are being run in an online context. One of the most important advantages of 

such approach is the larger pool from which the participants are being drawn. The disadvantages of 

online software were restrictions in the type of questions that can be posed and the inability of 

random allocation of participants to experimental conditions. There are, of course, software that 

solves these problems but are either proprietary, meaning they cost money, and/or cannot be used 

for conducting online studies. 

Psytoolkit offers solution for both of these problems with an added benefit of conducting online 

experiments. Instead of presenting the user with an easy to use graphical user interface, Psytoolkit is 

used through a text editor in which each and every study characteristic is being described. This 

increases user’s understanding of the study’s specificities, offers greater freedom in customizing 

his/her study and making it much easier to quickly adjust the study by simply changing parts of the 

study script. 

The present case study introduces the software from scratch, explaining how to set up an account 

and how the scripting language functions. By the end of the case study, interested reader should be 

able to understand the basics of Psytoolkit’s scripting language enough for him/her to modify the 

existing scripts to suit his/her own needs. Afterwards, the reader should be able to create an original 

study using the information presented in the case study. 

 

Project Overview and Context 

 

During my graduate studies we had to conduct number of studies. There were two prominent issues 

that I always had had problems with. First, it was almost impossible to conduct a randomized 

experiment in which participants are allocated to experimental and control condition randomly. That 

meant we usually used some quasi-random allocation methods such as the way in which participants 

were asked to complete the studies. This posed a serious problem to the validity of our conclusions 



 

 

since there was no way of knowing whether the observed difference arose due to some participants’ 

characteristics that led them to join the study or the real difference caused by the tested treatment. 

 

Another issue was the inability of using more objective measures of participants’ mental processes, 

for example attention and/or perception. The online software did not offer a possibility of measuring 

time needed for participants to react or process a stimulus. This has not stopped me from 

conducting such studies, but it was always done “offline”. Most Universities have a software capable 

of measuring reaction time but any kind of experiment has to be conducted on a specific computer 

located at the building. This meant that every participant had to come to the University’s premise 

and participate in the study, thus the sample I could have collected was rather a homogeneous one. 

An additional problem was that after completing my studies at the said University, I no longer had an 

access to the software which was rather expensive to afford. Finally, it is rarely the case one wishes 

to collect just the reaction time data. These data are usually coupled with some kind of survey 

measures, at least some basic socio-demographic characteristics. Software dedicated to collecting 

reaction time data does just that. This means that the researcher has to bind the data afterwards, 

being extremely careful not to mix up the survey data from one participant with the reaction time 

data from another participant. 

 

Going forward couple of years, upon starting my doctoral studies, I was once again able to access the 

reaction time software, which was, unfortunately, different from the one I had already used. 

Learning how to use a new software with the ever-present possibility of a transfer to some other 

university which may have license for a third software, was discouraging.  

 

This has motivated me into search for an alternative, which I quickly found. Psytoolkit is an online 

software designed for collecting both the survey and reaction time data. Although powerful enough 

to be paired with highly advanced technology such as eye-gaze trackers, the program is freely 



 

 

available thanks to the support of its users, but especially to the man behind the software, prof. 

Gijsbert Stoet from the University of Essex. 

 

The following introduction to the software should be taken as a glimpse of all the functionality that 

the software offers. Several, more advanced features will be mentioned for the reader to get a sense 

of what the software is capable of. It indeed is a toolkit and couple of its most often used features 

will be presented. 

 

 Section summary 

 Researcher interested in collecting reaction time data faces rather serious 

constraints. Proprietary software capable of conducting reaction time experiments cost 

significant amount of money making them inaccessible to a student. Different institutions have 

license for different software so the researcher proficient in one software should be prepared to 

start over should s/he change institutions.  

 Software for collecting reaction time data does just that. Researcher wanting to 

relate these data with survey data needs to be extremely careful in binding these measures. 

 Alternative to such software comes in the form of Psytoolkit, a free online software 

capable of designing complex reaction time experiments. Unlike aforementioned software, it can 

be used to collect experimental data online.  

 

 

Research Design/When Psytoolkit can be used? 

 

In its most basic form, scientists are interested in whether something (it can be a medicine, type of a 

therapy, government decision, etc.) affects something else (wellbeing, success, happiness, etc.). In 

order to answer such question, researcher might divide the sample into two groups. S/he would call 

one of the groups “Experimental” and participants from this group would be exposed to the 

phenomena in question, a new medicine for example. Other group can be named “Control” group 

and it refers to the participants that are not exposed to the phenomena from the experimental 

group. 

Being unable to access the software capable of random allocation to conditions, I have used 

different quasi-random allocation methods. For example, I once assigned the first 20 participants 

that applied to a study, to the first condition and the final 20 participants to the second condition. 



 

 

On other occasion, I have sent an invitation for the experimental condition via Facebook, and 

another link that led to a control condition was sent via Instagram. My last example of quasi-random 

allocation was done when testing for difference in perception of a movie scene depending on the 

amount of a certain color in the scene. I took advantage of Google Form’s option to jump, 

conditionally, to another question. The condition in question was the participants’ preference for 

Gandalf or Dumbledore. Roughly half of the participants that answered their preferred character 

was Dumbledore were then presented with a movie scene image in which the red colors were 

enhanced. Participants preferring Gandalf were presented with the same image in which the green 

tones were enhanced.  

(Un)fortunately, the mentioned study was not sent to a journal but was done as part of a course on 

methodology. Should I had sent the study, I might have expected a reviewer to ask whether the 

observed effects were due to the difference in the amount of certain color in images, or whether the 

general preference for a certain movie franchise could have produced an observed difference. The 

way in which I had allocated my participants prevented me from giving a definite answer to the 

posed question.  

True vs. quasi experiment  
Anytime participants are not allocated randomly to conditions, the study design is quasi-

experimental. There are instances where one simply cannot randomly allocate participants to 

experimental conditions. Effect of participants’ sex, classrooms, city of birth, etc. spring to mind. 

Sometimes it is not possible to manipulate the variable of interest (gender) or would be extremely 

unethical, although possible, to manipulate whether the children are assigned to one or another 

classroom. 

The simple idea that the relationship of interest can be isolated from the background noise by 

random allocation originated in Fisher’s mind (Salsburg, 2002). Fisher dealt with crop and was 

interested which fertilizers affected plants’ growth. However, some seeds were planted on the soil 

that was naturally richer with minerals, or that was positioned in a way that secured more sunlight 



 

 

during the day etc. For this reason, he had much trouble dissecting whether the certain plants grew 

bigger due to the fertilizer or some other, unknown factors. The solution he proposed, and many 

have since adopted was the random allocation of units to conditions. 

Providing each participant entering our study with the same probability of being allocated to 

experimental or control condition guarantees that the two groups will be similar, if not the same, on 

all the characteristics that could potentially affect the results, such as the age, gender, income, etc. 

Any difference in the dependent variable that the researcher observes should be, thus, the 

consequence of the experimental manipulation. For this reasons, Shadish & Cook (2005) define a 

random experiment a gold-standard in scientific research. 

Measuring time as a proxy for mental processes 
It is rarely the case that the researcher is interested solely in one’s reaction time. The measure is 

more often used in the applied research, for example how quickly does a soldier fire a gun, or how 

quickly can a driver press the brakes when the light is red. Scientists love their latent constructs, and 

in the same way they do not care how much do you like to go out, they are very much interested in 

how high is your extraversion.  

Similarly, they do not particularly care how quickly can you press the button when presented with a 

scary stimulus, but are more than interested in knowing how fearful you are. The way in which they 

can, perhaps more objectively, measure your fear is by examining the delay in your response to 

frightening stimuli compared to the delay in the response time to the neutral stimulus. The idea that 

we can measure important cognitive processes with time is an old one. Donders was credited with 

an idea, and the method in question is named after him (Sternberg, 1969).  

In his original study, Donders hypothesized that there is not any mental process between a 

presentation of a stimulus and a reaction to it and that this type of reaction time is a baseline of how 

quickly we can react when confronted with a stimulus – simple reaction time. He then argued that 

there must be a process of identification preceding this simple reaction time when the participants 



 

 

are instructed to react just to a certain kind of stimuli – go/no-go reaction time. Finally, when the 

instruction is made more complex by adding a different reaction to another stimulus, new process 

can be identified and that is selection – choice reaction time. By subtracting one from another, 

researcher can get an insight into these processes.  

Unlike Donders, who had to be very creative in measuring such phenomena, Psytoolkit offers this 

opportunity to everyone. Perhaps someone else will think of a way of measuring even more complex 

mental processes now that the pool of researchers with an access to such software is larger. 

 

Section summary 

 The main advantage of experimental design over other study designs is that it 

eliminates alternative explanations for the observed effects. The way in which this is done is by 

random allocation of participants to conditions. This guarantees that experimental and control 

group are homogenous on the variables that could potentially affect the results of the study such 

as age, gender, etc. 

 Reaction time per se, is often not of interest to scientists, but the processes 

responsible for this delay in time between the stimulus presentation and reaction is. With the 

availability of such software, more researchers have an opportunity to expand their research, 

leading to new important discoveries.  

 

 

Research Practicalities 

 

The primary aspect of the case study is to provide an overview of the Psytoolkit’s functionalities. 

Following sections will highlight how the survey can be created, followed by a description of how to 

add reaction time study to the survey data. The section on the survey data should be useful for any 

researcher interested in collecting survey-type data, while the inclusion of reaction time study may 

be interesting to those researchers with a focus on human cognition. 

The case study should enable the reader to adapt the existing surveys and experiments available in 

the Psytoolkit’s library. Each of the studies can be easily modified into completely new study. 

Afterwards, the reader should be able to create their own original studies from scratch. 

 



 

 

 

Section summary 

 The following sections will provide in-depth guide on designing and conducting 

reaction time experiment embedded it into the survey. 

 Psytoolkit offers abundant library containing survey and experiment script ready for 

use or modification to one’s needs. By the end of the case study, reader should be familiarized 

with a scripting syntax enough to modify existing  

 

 

Getting to know Psytoolkit  

Psytoolkit is an online software designed for programming psychological experiments and surveys 

(Stoet, 2010). Unlike other software capable of measuring reaction time, it is a free resource, 

specifically designed for running online questionnaires and cognitive psychological experiments 

(Stoet, 2017). The software validity was verified by an independent researchers (Kim et al., 2019) 

who concluded that it performs no differently than E-Prime, proprietary software capable of 

measuring participants’ reaction time but in the laboratory setting. Psytoolkit allows the researcher 

to conduct a study in one of the 42 different languages including Chinese, Japanese, Korean, Thai, 

Greek, Farsi, etc. 

 

Creating an account 

 

In order to use Psytoolkit, one must first register an account 

(https://www.psytoolkit.org/c/3.3.2/register). Having an account comes free of charge. The only 

restriction is that the program should not be used for commercial purposes, without explicit 

permission by the software’s owner. The process of registering an account is fairly simple. You are 

asked to state your e-mail address, name, surname, type of user you are and the country you live in. 

After receiving confirmatory e-mail, you can login to your workspace 

(https://www.psytoolkit.org/c/3.3.2/login). Once in, you can create new surveys/experiments, but 

you can also use, or adapt, existing experiments by getting them from the library. 

 



 

 

Survey and experiment represent the basic categorization of the studies in the Psytoolkit’s 

workspace. Once created, experiments and surveys will be shown under their respective sections 

Edit experiments and Edit surveys. Even if the study does not contain typical survey-type measures, 

Psytoolkit requires a survey to be created as the experiment is being embedded into it in order for it 

to be run online. It is also possible to create an experiment and download it for offline running in 

which case the user does not have to create a survey. 

Creating a Psytoolkit experiment 
To be able to collect the reaction time data from the experiment, one must first create an 

experiment that will be embedded into the survey. The figure 1 shows the screen that is displayed 

after clicking the Create a new experiment button. There are two different methods of creating an 

experiment. The first one lets a user create a completely new experiment that will contain custom 

stimuli, custom trial and block settings, etc. Another method, more suitable for the novice user is to 

upload an existing experiment that can be downloaded from the Psytoolkit’s library of experiments 

(https://www.psytoolkit.org/experiment-library/ ) web-page as a zip-file. This file contains all the 

necessary elements including experiment script and the stimuli that will be used in an experiment. 



 

 

Figure 1 Create new experiment screen 

 
Alt text = “Screenshot of the Create new experiment page. It contains two different options of 
creating a new experiment. User can either create completely original experiment, or can upload zip-
file containing information necessary for loading someone else’s experiment.” 
 

In case a user has downloaded existing experiment from the Psytoolkit’s library of experiments, such 

as the Go/No-Go Task (https://www.psytoolkit.org/experiment-library/go-no-go.zip) the following 

screen will contain the experiment script for the mentioned experiment as presented in the figure 2. 

 

 

 

 

 

 

 

 

 



 

 

Figure 2 Example of a Go/No-Go experiment script 

 
Alt Text = “Screenshot containing experiment script for running a Go/No-Go study, which was 
downloaded from the Psytoolkit’s library of experiments. It shows large text editor containing 
commands necessary for creating an experiment.” 
 

The text editor contains the description of an experiment, starting with some basic settings such as 

the screen size, followed by the list of the stimuli and the description of trials and blocks of an 

experiment. Unlike Qualtrics, for example, there is no graphical user interface (GUI) but the user 

navigates through the lines of code. When setting up an experiment user will have to define several 

chunks: options, bitmaps, table, task and block. All of which will be described in the following 

sections. Each of the chunks is separated by an empty line in the text editor. 

 



 

 

options  
This chunk is not presented in the figure 2, since it is used only if the user wishes to change some 

default settings, such as the screen size, background color, whether to run a study in full screen 

mode etc. My usage of Psytoolkit rarely included having more than two or three different options 

defined. The most usual one is to run the experiment on full screen. 

 

bitmaps/sounds/videos 
This section is used to define stimuli that will be used in the experiment. Any stimuli used in the 

study has to be listed under their respective chunk. Images are listed under the bitmaps line, sounds 

and videos are listed under the sounds and videos lines respectively. Regardless of the stimuli type, 

they are uploaded by pressing the button View files, just under the text editor. Once there, 

Psytoolkit offers an option to browse the computer in search for the files you wish to upload. It is 

important to note that these files should be named exactly as they are defined in the experiment 

script (without the file extension). Finally, the order with which the stimuli are listed under the 

bitmaps line is important, since the stimuli are called in an experiment by their order number. 

Instead of asking the program to show bitmap Image1, user has to ask for a bitmap 1 to be showed 

because Image1 is listed as the first bitmap. 

 

table 
Each experiment is divided into blocks which are in turn divided into trials (see figure 4). Both will be 

described in more detail later on, but for now it is important to note that a trial is the most basic unit 

of an experiment. It usually consists of a stimulus presentation. The table is used to describe each 

trial. It is a convenient way of summarizing your experiment. There are other different ways of 

presenting an experiment that do not require use of the table, but for the novice user it can be of 

great help. 

Much like any table, it consists of rows and columns. The example table is presented in the figure 3. 

 



 

 

Figure 3 Example of a simple table 

 
Alt Text = “Five by five table containing numbers and words important for the study.” 
 
 

The table in figure 3 contains five columns and five rows. Columns are used to define a stimulus that 

will be used in the trial, to define a duration of stimulus presentation, to define a correct key that 

needs to be pressed or to simply name the trial in question. The above table contains the 

information on the stimulus being presented (column 1), the correct key to be pressed (column 2), x 

and y positions of where the stimulus should be presented (columns 3 and 4) and the name of the 

condition (column 5). When referring to a particular column from the table, user will use “@” 

followed by a column number.  Rows, on the other hand, contain information on the individual trial. 

If not stated differently, each row will be randomly sampled from the table for the experiment. 

Tables are useful because it is rarely the case that we wish our participants to complete just one 

trial. More often than not, they will have to respond to a number of stimuli. That is why it is useful to 

have an option to say show bitmap @3 @4 @5, instead of having to write show bitmap stimulus1 

100 100 and then change it for every single trial. 

 

task 
This is the most important part of the experiment setup. It contains information and instructions for 

the program on what exactly is happening in each trial. Personally, my understanding of the 

experiment building process increased after adopting scripting approach. When setting up an 

experiment through some kind of graphical user interface with point and click functions, one can 

easily ignore several important aspects of the experiment. On the other hand, with greater power, 

comes greater responsibility as the user cannot assume the software will do anything automatically. 



 

 

For example, it is important to explicitly state that the stimulus should be cleared from the screen 

after the participant’s response. The software does not take anything for granted.  

Figure 4 Structure of an experiment 

 
Alt Text = “Figure shows hierarchical structure of an experiment. The trials represent the lowest level 
unit of an experiment; the example contains total of ten. Trials are grouped into blocks, there are 
two of them in an example. Number of blocks defines an experiment.” 
 

By getting accustomed to using experiment scripts, user can more easily make adjustments to the 

experiment by simply adjusting couple of lines of codes. Tasks can be stated as complex as they 

come. Fortunately, the simplest of examples do not require proficient knowledge of programming. 

An example of a simple task, using the information from the aforementioned table is presented in 

the figure 5. 

Figure 5 Example of a script for creating a simple task 

 
Alt Text = “Several lines of script containing important information on the task setup.” 
 

The first two things that have to be defined in a task are where the information on trials is stored 

and which key-press should the program record. The trial information comes from the table 

MyTable, and keys command, followed by keyboard keys that participant can use, comes in the next 



 

 

line. It is worth to highlight that, much like the bitmaps are now called by their order number, so are 

the keys that need to be pressed in a given trial. I have defined keys “S” and “K” as the keys that 

participant has to press. Instead of defining the correct key as “S” or “K” for a given trial, I had to 

define them by their order number, 1 for “S” and 2 for “K”. Depending on your study design, you 

may be interested in the simple reaction time (participants are required to press only one key), or 

choice reaction time (participants have to press the correct key out of the alternative keys).  

 

Finally, I am defining that the trial begins with a stimulus presentation on specific coordinates that I 

had already defined in a table and that the trial ends when a key is pressed. I have limited 

participants’ answering time to 2000 milliseconds (2 seconds). In case I had more complex stimulus, I 

would have allowed them to have more time on their hand before answering.  

 

The line clear 1 informs the program to remove the first stimulus that was presented on the screen. 

This is an example of the involvement levels needed for running a study using the text editor instead 

of the graphical user interface. We often take the study for granted. It stands to reason that once a 

trial is completed that the stimulus should disappear from the screen. The advantage of using 

Psytoolkit is that we are entirely in control of the study’s process. The price for having a complete 

freedom to design a study in which we allow for the stimuli to pile up one on another is that we are 

responsible for explicitly stating what we wish for the software to do.  

 

Last step of defining a task is stating what should be saved in the spreadsheet. By excluding the 

command save, the software will not record any data for the researcher to analyze. save @5 RT will 

save information from the fifth column containing the condition names, along with the reaction time 

for an individual trial. Additionally, researcher may want to know which key was pressed (KEY), was 

it the correct key (KEYSTATUS), which row of the table was used in the particular trial (TABLEROW), 

etc. 



 

 

 

block 
Trial is the heart of the experiment, but more often than not, researcher wishes to run an 

experiment consisting of more than one trial. Collection of trials is called a block. Block can consist of 

any number of trials, starting with one. Another benefit of using blocks is that researcher can break 

up his/her study into smaller blocks in order for participants to rest between them. Or, s/he can be 

worried that the order of block presentation affects the results. Then, experiment can be broken in 

two block which can be presented in different order to participants. An example of defining a block 

is presented in figure 6. 

Figure 6 Example of a script for creating a block 

 

Alt Text = “Several lines of script containing important information on the block setup.” 

 

By defining that the block MyBlock consists of the task MyTask, and that it contains 12 trial, the 

software is instructed to sample 12 times from the table (MyTable), once for each trial. And since I 

want that each participant is presented exactly two times with each stimulus, I have to add a line 

stating “all_before_repeat”. In case I omit this line, the software would randomly sample the table 

meaning that not everyone would be exposed to the same stimuli the same number of times. 

 

Once the experiment is fully defined, it should first be saved by clicking the button underneath the 

text editor. Every change in the script must be saved before the experiment is compiled. Compilation 

of the experiment means that the experiment is being created as per instructions from the text 

editor. Compiler also checks for potential errors in the code. In case there is some misspelling or 

something is missing, the experiment will not be compiled and error pointing toward the line in 



 

 

which the problem appears will be shown. Once the error is fixed, and the experiment is compiled 

user can test it by themselves, in the same way the participants will look at it.  

 

Survey syntax with random allocation of participants to conditions 
As already mentioned, the survey creation is a given since online experiments can be run only as part 

of the survey. The experiments are just a special case of survey question type. The process of 

creating a survey is the same as creating experiment, except user clicks on the Create new survey, 

rather than Create new experiment. Unlike creating an experiment, user is presented with only one 

method of creating a new survey – naming the survey. Psytoolkit offers a library of questionnaires 

that can be easily used. It is as easy as copy and paste the script from one survey to another. When a 

new survey is created, survey text editor comes with a pre-written survey example that can be easily 

removed leaving the user with a blank text editor. Now the user is ready to start writing the survey 

script. There are also couple of rules on how the survey script should look like in order for software 

to run it. Regardless of the type of survey element, they all follow the basic structure (table 1). This 

includes defining the type of question that is being presented (t), how a program will save it (l), how 

the participants will see it (q), how can participants answer the question (-) and other (o:, i:, etc.) 

Table 1 Code Instructions of the Questionnaire Scripting Language 
Code Explanation 

l The label of the question 
t The type of question 
q The text of the question the participant sees. Can contain HTML formatting tags 
o An option for this specific question 
i One or more images to be presented above the question 
- Each individual line a participant can select from in a question. 

Alt Text = “Table describing key elements of a survey item.” 
 

An example of a script for defining couple of questions and random allocation of participants to 

experimental experiment and to the control experiment is presented in figure 7. 

 

 

 

 



 

 

Figure 7 Example of a survey script containing survey question and the embedded experiment 

 
Alt Text = “Text editor containing several lines of script defining survey questions and embedding of 
an experiment into the survey.” 
 
 

As figure 7 clearly shows, each chunk follows the similar structure. Everything has to be labeled. This 

label is visible only to the researcher and serves a purpose of navigating through the script. Next, a 

question type is defined. There is a number of question types available for the researcher to choose 

from. The most often used one is the “radio” type question in which participant chooses one from 

several possible answers. Other question types include textline, scale (for Likert type scales), range 



 

 

(slider), and many more including experiments and jump functions. Finally, question is being asked. 

In order to additionally format the text, user should use HTML formatting tags, such as adding “<b>” 

to indicate the start of the bolded section and “</b>” for ending the bolding of the text. The cheat-

sheet of most commonly used HTML tags is available in many places, but I find the 

https://htmlcheatsheet.com/ being the one easy to follow. 

 

The three special cases of survey items are experiment, set and the jump. When stating that the 

question is of experiment type, user is telling the software to present an experiment to the 

participant and store the results. Set command is used to set a variable inside a survey to a particular 

value. In the case above, each participant is assigned a number (either one or two) randomly. User 

can increase the range of random number by increasing the right-hand number, or can set a value 

for all participants to be the same. Jump function works the same as it does in Google Forms, 

participant jumps to the next question based on the answer to a previous question. But in Psytoolkit, 

we can send a participant to a certain question not based on his/her answer but based on the 

chance alone.  

 

Just a quick side-note going back to the user’s ability to control each and every aspect of the study. 

Although we might think it is a given that participant assigned to an experimental condition should 

be assigned only to that condition, the program does absolutely no thinking for us. That is why it is 

important to add another survey item, unconditional jump, that sends those participants from the 

first experiment to the study’s end screen. In case we did not insert this jump after the experiment, 

participants would proceed to the control experiment because we have not made it explicit that we 

wish to assign them only to one condition. 

Additional survey options 
Previous sections contain basic information on have to set up a simple experiment/survey. However, 

there are so many other options available to modify to suit the needs of a specific study. All of them 



 

 

can be found below the survey text editor and will be quickly described. Once the survey is compiled 

(i.e. ready for data collection), user has to create a link for the study. Figure 8 shows how the study’s 

link can be created. 

Figure 8 Creating a link for the study 

 
Alt Text = “Screenshot of the options for creating a link for the study. Image shows opened drop-
down menu with three options defining survey status.” 
 

The study first has to be made online. Difference between the latter two options is the possibility of 

modifying the study. Should a user select the second option, s/he is able to quickly edit the survey, 

save and compile the study. The final option prevents a user to modify the study further until s/he 

stops the study from collecting new data – changing the survey status to not online. Both have 

advantages and disadvantages, and should be used according to one’s needs. 

 

Scrolling down, past the survey status, user is presented with dozens of different options such as the 

design of the introduction screen, language of the study, there are separate editors for the study 

information, contact information and the consent and ethics information. User can also edit the end 

page by writing a custom message for the participants, but can also send them to a specific link. This 

is especially important for the studies being run using Prolific or MTurk online panels that confirm 

their panel’s participation in the study in such a way. Aside from these, user can restrict the study to 

certain browsers, devices, or s/he can restrict the study if certain requirements are not met such as 

participants having sound speakers, real keyboard or head phones. It is very important to then re-

compile the survey so the changes are made to the script. Before explaining how the data is 



 

 

downloaded, one important warning. Once the survey is made online, whatever change is done to it, 

will not matter until the survey is re-compiled. This can be often forgotten by the researcher, so it is 

important to bear in mind this fact. 

 

Data download and analysis 
Once the data is collected, it can be downloaded scrolling to the end of the survey editor web-page. 

User can quickly see how many data files there are and then decide whether s/he wants to 

download them or to wait for a certain number to be collected. The design of this section is 

presented in figure 9. 

Figure 9 Options for downloading the data from the survey 

 
Alt Text = “Screenshot showing the options for the data download”. 
 

After clicking Prepare the datafiles for download button, the button Download data in zip file will be 

shown. Once the zip file is opened, the survey data is stored in the data.xls, or data.csv file. An 

example of a row from the spreadsheet is presented in the table 2. 

 

 



 

 

Table 2 An example of a row from the survey data file 

participa
nt 

MyQues
tion1:1 

MyQues
tion2:1 

MyQues
tion2:2 

MyQues
tion2:3 

MyQues
tion2:4 

Random
Number: 

1 

Experimen
t: 1 

Cont
rol:1 

TIME
_start 

TIME
_end 

TIME
_total 

s.ab1895
1c-b09c-

4eae-
a5be-

59d85ce9
c205.txt 

1 3 3 4 2 1 

MyExperim
ent.2021-

09-03-
1337.data.a
b18951c-

b09c-4eae-
a5be-

59d85ce9c
205.txt 

 
2021-
09-03-
13-28 

2021-
09-
03-

13-40 

12 

Alt Text = “Table containing one row and 12 columns of one participant’s results.” 
 

The first column is the unique participant’s identifier starting with “s.”, followed by unique 

combination of 36 characters and ending in the file extension (.txt). Other information that were 

automatically collected include the time of start and finish, and time in minutes taken for the study 

to be completed. 

 

Note that there is no information about the experiment, apart the name of the text file containing 

the experiment data. This file can be found in the same zip file and is named exactly the same as is 

stated in the table. Each participant has his own data file containing their reaction time study’s 

results. The user then has to merge the data into one big table. I personally use R Studio for this. It is 

quite easy and quick to merge everything, once you unpack the files from the zip-file. The function 

that I use can be found at the following link: https://osf.io/s5t6m/ 

 

Section summary 

 Psytoolkit can be used for collecting various types of data, allowing the user absolute 

control over each question type. Depending on the data being collected, researcher can set 

number of restrictions to the participants answering the questions. 

 Psytoolkit can randomly assign participants to conditions. This eliminates great deal 

of alternative plausible explanations for the observed effect. Randomness is not limited to 

participant allocation but both the question order and answer order can be randomized. 

 The main advantage of the Psytoolkit over its competitors is the possibility of 

collecting, and manipulating time as a variable. Researcher can decide how long a stimulus is 

present on screen, how much time participants have for reacting to a stimulus and finally the 

information on the time needed for participants to react can be saved. 

 There are two main types of studies in the context of Psytoolkit. One is the survey, 

and the other one is experiment. Experiment, in Psytoolkit, refers to the reaction time study. In 

case a researcher is not interested in reaction time, s/he can conduct only a survey. Since 

experiment has to be embedded in the survey, regardless of the study type, a survey first has to 

be created.  



 

 

 Both surveys and experiments have a syntax that has to be defined in order for them 

to be compiled. Each syntax has been written so that it is intuitive and clear. 

 

Practical Lessons Learned 
The present case study’s main purpose was to give a reader an introduction to a powerful, yet free, 

software for online data collection - Psytoolkit’s. By moving away from the GUI software, researcher 

increases his/her understanding of the study and is able to more efficiently adapt the study. This lets 

researcher have a complete control over the course of the study. 

There were several lessons learned. First, there are tools available that let us measure constructs 

using various different methods. For example, instead of asking participants about their mental 

processes, we can now measure them more objectively by timing how long does it take them to 

process certain stimuli. Secondly, there are two types of data one can collect using Psytoolkit, survey 

type measures using the survey, and reaction time data using experiments.  

Another practical lesson learned during the course of the present case study is the insight into the 

what happens behind the scene in the experiment. By gaining the access to the background 

processes needed for running surveys and experiment, the possibilities are endless. The way in 

which a study is set up is just one of the infinite number of ways. But, one has to start somewhere. 

From my experience, as soon as you adopt someone else’s code, and understand it, you are bound 

to immediately change parts of it to better suit your research design. Once this first step of gaining 

confidence in your own ability is completed, the study design becomes a playground.  

Final practical lesson learned should be adoption of the open science practices. The, not-so-recent 

replication crisis in psychology has led to scientists being called to publish their study designs, data 

collected and the way in which the data was analyzed. Mastering skills needed for running the 

studies using Psytoolkit lets you share your design with other researchers wishing to replicate your 

findings. George Box said that statisticians, much like artists, have the bad habit of falling in love 

with their models. This saying can easily be extended to the study design itself. By allowing others to 



 

 

put your work under scrutiny, and getting your findings confirmed by the independent research 

teams builds your own reputation as the competent scientist. 

  

Section summary 

 From the Psytoolkit’s perspective, experiments are a special type of survey input in 

which participants answer with their abilities, rather than with their perception. One might argue 

that the former is a bit more objective than the latter. 

 By discarding GUI, researcher gains access to the experiment’s backstage where all 

the fun is. Absolutely everything that happens during an experiment can be modified by the 

researcher in a matter of seconds. 

 Using open-science software enables for the researchers’ work to be more accessible 

making it more available to scientists from different fields that can put the work under scrutiny. 

Research receiving independent confirmation adds to the accumulation of knowledge and the 

researcher doing such studies gains recognition by his/her community. 

 

Conclusion 
Present case study was aimed at introducing interested reader to the powerful survey software tool. 

Going back to my own first impression of the software, it was frightening at first, especially upon 

seeing the text editor and trying to find some nice, colorful, graphical user interface. The fear was 

quickly replaced with excitement to the number of possibilities that lie ahead. 

Unlike other software operating using some kind of computer language, the start was rather easy 

mostly thanks to the number of available surveys and experiments ready to adapt and use in my 

own research. The learning curve has become steeper once my needs surpassed what was already 

available and when I had to design completely original experiments that will suit my specific needs. 

By then, I have already learned so much that the task was doable. In trying to design original 

experiments, the community of Psytoolkit users was very friendly and helpful. 

It is my hope that the reader of the case study will give Psytoolkit a go. Maybe you will never need to 

measure reaction time, or you do not see yourself designing a study in which participants will have 

to build something by moving the images around the screen. However, your toolbox will be richer 

for the software capable of such things, and you never know when such skills may come to use. But, 



 

 

until’ that day comes, you will be able to design surveys with much more freedom than offered by 

other software. 

You will quickly start to develop your own ideas, but also your own ways of making the experiment 

easier to code. From my experience, whenever I have come across a methodological problem and 

wished that if only there is a way around it, I usually found an answer inside Psytoolkit. 

 

 
 

Further reading: 

 https://www.sas.upenn.edu/~saul/rt.experimentation.pdf   

 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0221802 

 http://web.uvic.ca/~dbub/ConceptualFoundations/Helmholtzlecture_files/Chronometry%20

copy.pdf  

 

Web resources 

 Psytoolkit’s user forum - https://psytoolkit.boards.net/  

 Psytoolkit’s video lessons - 

https://www.youtube.com/channel/UCVlurdelHTebCZoa_MhaoYw/videos  

 Psytoolkit lessons page - https://www.psytoolkit.org/doc3.3.2/  

 Open Science Framework, containing everything discussed in the case study - 

https://osf.io/s5t6m/ 
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