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Abstract 
 

Context: Empirical studies have become a key tool in software engineering. One of             
the most used strategies when carrying out empirical studies is the one called             
Controlled Experiment. Additionally, motivation can be determinant for altering         
human behavior when participating in a controlled experiment. Aim: This study           
aims to analyse the influence of motivation by rewards in student subjects when             
participating in an experiment. Method: An exploratory study based on a mixture            
of empirical methods was conducted. This mixture consists of a Survey for            
understanding the optimum magnitud for a reward in case of participating in an             
experiment. And Finally, an Experiment was designed and executed for studying           
the effects of motivation in students when participating in an experiment. Results:            
The Survey results show that depending on the Experiment duration, students may            
need a reward in return to participate. In addition to this, the analysis of the driven                
Experiment suggests that motivation did not positively influence the results of the            
Experiment in terms of quality, time spent and productivity. Conclusions: Further           
research is needed to provide better knowledge about how motivation by reward            
can alter results in Experiments. 
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1. Introduction 
 

Over the last decades the software engineering community has adopted empirical           
studies as a main tool for enhancing its processes, methods, tools, etc. In particular,              
the area of research that promotes experimentation as a method to generate            
knowledge about software development is called Empirical Software Engineering         
(ESE). One of the most used strategies when carrying out empirical studies is the              
one called Controlled Experiment. 

An experiment in software engineering is an empirical investigation that          
manipulates a variable of the environment or phenomenon studied by measuring           
the effect it has on another variable [1]. These experiments can be            
"people-oriented", this means that subjects are human beings, adding all the           
complexity that our species involves. As it is known, motivation can play in humans              
an extremely important role when performing any type of task, influencing the            
results of it. One specific type of motivation can be based on rewards. However, the               
effects of applying a specific reward system are not straightforward. As motivation            
can be determinant for altering human behavior when participating in a controlled            
experiment, it is of common interest to gain understanding both qualitatively and            
quantitatively about the effects of it. 

This study aims to analyse the influence of motivation by rewards in student             
subjects. To achieve this goal, an evidence-based research approach is considered.           
Some of the main tools to approach the ESE are controlled experiments and             
surveys. For this reason, it is decided to conduct a survey and an experiment with               
the objective of knowing the effects of applying motivation by reward in software             
development tasks with students. 

The structure of this document is the following. Section 2 provides a theoretical             
framework on the basic concepts of empirical software engineering and          
motivation, respectively. Section 3 introduces the research method used, including          
the research questions that this study is intended to answer. Afterwards, Sections            
3, 4 and 5 report the techniques used, Survey and Experiment, sharing the design,              
execution and results of each. Results discussion takes place in Section 6, and             
finally, Section 7 presents the conclusions of the whole research and suggests            
future work to be done. 
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2. Theoretical Framework 
 

In this chapter concepts of Empirical Software Engineering and Systematic          
Reviews of Literature are presented. It is based on Experimentation in Software            
Engineering [1], Guidelines for performing Systematic Literature Reviews in         
Software Engineering [2] and Métodos de Investigación en Ingeniería del Software           
[3]. 

 

2.1. Empirical Software Engineering Concepts 

 

In this section, the area of Empirical Software Engineering is contextualized           
describing the different research methods. Additionally, the different empirical         
strategies are described, deepening in controlled experiments. It is important to           
clarify that from now on any reference made to controlled experiments will be as              
experiments 

 

2.1.1 Context and strategies 

 

Understanding a discipline involves learning, that is, observation, analysis and          
encapsulation of knowledge, construction of models, experimentation and        
evolution of models over time. From a scientific point of view, research in software              
engineering focuses on knowing the nature of the processes, the products and the             
interrelationships between them. For this it is necessary to use different research            
methods. 

Experimentation is a method used to correspond ideas or theories with reality,            
providing evidence that supports hypotheses or assumptions that are believed to           
be valid. The Empirical Software Engineering, is based on this method and focuses             
on showing with facts the speculations, assumptions and existing beliefs about the            
construction of the software. 

The results obtained after an investigation depend on the environment, the           
configuration and the objectives of the projects studied. Since it is not possible to              
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obtain universally valid results, it must be determined in what specific context they             
apply. A clear example is the software industry. The different organizations           
producing software differ in size, nature of the client, location and organizational            
culture, among other factors. All these aspects influence the produced software.           
Therefore, recognizing these aspects and the way in which they interrelate is            
important for the effective use of research in practice. However, the nature of these              
relationships is little known and, consequently, we can not assume a priori that the              
results of a particular study are applicable outside the specific context in which it              
was carried out. 

Research methods can be classified in various ways. Below is a classification based             
on the level of evidence they provide. 
 

- Primary methods: those methods used to conduct studies with the objective           
of obtaining empirical evidence on a topic of interest. Therefore, the studies            
carried out using these methods are called primary studies. 
 

- Secondary methods: refers to methods that allow a systematic and rigorous           
collection of primary studies related to a specific research question, in order            
to synthesize the available evidence to answer that question. In software           
engineering, systematic literature reviews and mappings are used as         
secondary research methods. These types of methods are used to produce           
secondary studies. 

 

2.1.2. Empirical strategies 

 

There are 4 main types of empirical research techniques or strategies: survey, case             
study, experiment and action research. 

 

Survey 

A survey is an empirical method that is used to gather information from or about               
people to describe, compare or explain their knowledge, their attitudes or their            
behavior. You can also use surveys to describe the characteristics of methods or             
tools. They are investigations that provide a general vision, through the collection            
of standardized information from a specific population or a representative sample           
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of it. This collection is done through a questionnaire or interview, to then             
generalize the results to the rest of the population. 

Surveys can be used either when a technique or tool has been used or before               
starting to do so. In the case of Empirical Software Engineering this method is used               
to determine how the population reacts to a particular technique, tool or method,             
or to determine relationships or trends. It is a complex process formed by a series               
of well-defined activities such as: establishing objectives, designing the survey,          
developing, evaluating and validating the questionnaire, obtaining and analyzing         
data and reporting the results. 

 

Case Study 

Traditionally, case study is referred to as an empirical method that makes use of              
multiple sources of evidence to investigate an instance (or a small number of             
instances) of a contemporary phenomenon related to software engineering. This          
phenomenon can occur within its real context, specifically when the boundaries           
between the phenomenon and its context can not be clearly defined. 

The case studies do not give rise to causal relationships as happens with other              
research techniques (for example, the experiments) but they allow to understand           
in greater depth the phenomenon that is being studied. Precisely there lies the             
main functionality of the case studies: the ability to provide research results from             
projects put into production. They are field studies or observations where there is             
no randomness of variables or representativeness of the sample. 

In a case study, the key factors that can affect the output of an activity are                
identified and the inputs, limitations, resources and outputs are documented. The           
level of control of the execution is lower in the cases of study than in the                
experiments, because in the former it is not controlled, it is only observed. The              
variables are not manipulated, but are determined by the situation being           
investigated, contrary to what happens in the experiments. 

 

Experiment 

An experiment in software engineering is an empirical investigation that          
manipulates a variable of the environment or phenomenon studied by measuring           
the effect it has on another variable. These experiments can be "people-oriented"            
or "technology-oriented". In the former, the subjects apply different treatments to           
the objects; For example, two inspection methods are applied to two source codes.             
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In the "technology-oriented", different tools are usually applied to different          
objects, for example, two different test case generation techniques are applied to            
the same program. 

Experiments can be used to confirm conventional knowledge, explore         
relationships between events, evaluate the accuracy of models, validate metrics,          
etc. In all these applications of experiments what is pursued is to test a hypothesis,               
because if the results of an experiment contradict a hypothesis, it can be rejected. 

The experiments are usually performed in a laboratory environment, which          
provides a high degree of control, manipulating one or more variables and            
controlling the rest. It is a formal, rigorous and controlled technique. It has a high               
cost in relation to other research techniques, but in return offers total control of              
the execution and is easy to replicate. 

The objects on which the experiment is executed are called experimental units or             
experimental objects. Those people who apply the methods, or techniques, to the            
experimental units are called experimental subjects. Finally, the result of an           
experiment is called the response variable, or dependent variable, and it is a             
quantitative value. 

A parameter is any characteristic that remains unchanged throughout the          
experiment. They should not influence the outcome of the experiment. The results            
will be particular to the conditions defined by the parameters. On the other hand,              
each characteristic of software development to be studied that affects the response            
variables is called a factor. The factors are intentionally modified during the            
experiment. In turn, the possible values that each factor can take in each             
experimental unit are called alternatives or levels. 

Each execution of the experiment carried out in an experimental unit is called a              
unit experiment. Therefore, each application of a combination of factor alternatives           
by an experimental subject in an experimental unit is a unit experiment. 

There are three general design principles that must be taken into account. The             
following describes what each one consists of. All statistical methods require that            
the observations are of independent random variables. Therefore, both the          
alternatives of the factors and the subjects have to be chosen at random. This              
principle is called randomness. The blocking principle is used when there are            
factors that are likely to have undesired effects on the response variables and these              
effects are known and controlled. The last principle is the balance. This principle is              
that the number of experimental units on which the experiment runs should be the              
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same as those that do not. This simplifies and strengthens the statistical analysis of              
the data, although it is not essential. 

Phases of execution of an experiment 

The different phases to be carried out during the execution of an experiment are              
briefly described below. 

The first phase of the process is the definition, which defines the problem to be               
solved, the objectives and goals of the experiment. The object of study and the              
purpose are defined, being these the entity that is going to be studied and the               
intention of it, respectively. Finally, the context must be defined, which is the             
environment in which the experiment is executed. 

Planning is the phase in which we define how the experiment will be carried out,               
clearly specifying the characteristics of the environment where the experiment is           
being executed (for example, if a real project is going to be carried out - online, or                 
in a laboratory - off-line), the characteristics of the subjects and whether the             
problem is "real" (existing in the industry) or "toy". It must be defined if the               
experiment is valid for a specific context or for a general domain of Software              
Engineering. 

Usually two hypotheses are defined: the null and the alternative. The first, denoted             
by Ho, assumes that there is no significant difference with respect to the             
alternative, with respect to the dependent variables that are being measured. The            
null hypothesis states that if there are differences between the observations made,            
they are by chance and not by product of the applied alternative. The focus of the                
experiment is on rejecting it. In contrast, the alternative hypothesis H1 affirms that             
there is a difference between the alternatives with respect to the dependent            
variables. This is the hypothesis to prove. 

Another important aspect when conducting an experiment is the selection of           
subjects. In order to generalize the results to the rest of the population, the              
selection must be a representative sample of the same and the larger it is, the               
smaller the error will be when generalizing the results. Finally, the right design             
must be chosen since it affects the statistical analysis and vice versa. For this              
reason, it must be taken into account which statistical analysis is the best to reject               
the null hypothesis and accept the alternative. 

After designing and planning the experiment, it must be executed to collect the             
data that you want to analyze. As the first stage of the operation phase, the subjects                
are selected and the artifacts to be used are prepared. It is necessary to have               
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prompt the instruments, forms, tools and others to start the execution. Regarding            
data collection, there are different ways to do it: manually (using forms), through             
interviews or automatically. Once the data have been obtained, it must be verified             
that they were collected correctly and that they are reasonable. 

Once the execution is finished, the data analysis phase begins according to the             
objectives set. The analysis is carried out in three stages: characterize the data set              
using descriptive statistics, reduce the data set and perform the hypothesis tests. 

Descriptive statistics are used to better understand the nature of the data and to              
identify false or abnormal data. The fundamental aspects that it examines are: the             
central tendency, indicating the average of a set of data; the dispersion, measuring             
the level of deviation of the central tendency, that is, how scattered or             
concentrated the data are with respect to the central value; and the dependence             
between variables. 

The reduction of the data set is necessary since the result of applying statistical              
methods depends on the quality of the data. If the data do not represent what is                
believed, the conclusions that are derived from the results of the methods are             
incorrect. Errors in the data set can occur due to a systematic error or for what is                 
known in statistics with the name of outliers. An outlier is a much larger or much                
smaller data than what can be expected by observing the rest of the data. In some                
cases an analysis is made about these values that differ greatly from the mean and               
it is decided to remove them from the data to analyze because they are not               
representative of the population, since they were caused by some type of anomaly. 

The objective of the hypothesis test is to see if it is possible to reject a null                 
hypothesis H0. If the null hypothesis is not rejected, nothing can be said about the               
results. This test is performed by statistical methods. They are used to validate or              
reject hypotheses about probabilistic modeling. They try to distinguish what is           
reasonable or probable from what is unlikely. 

There are two types of methods (tests): parametric and non-parametric. The           
parametric tests are based on a model that involves a specific distribution. In most              
cases, it is assumed that the parameters involved in a parametric test are normally              
distributed. If the parameters can not be measured on at least one interval scale, a               
parametric test can not usually be used. In this case there is a wide range of                
nonparametric tests available. 

Non-parametric tests assume no specific probability distribution for the         
parameters, so they are more general than parametric ones. A nonparametric test            
can be used instead of a parametric test, but the inverse case can not always be                
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given. In choosing between a parametric test and a nonparametric test there are             
two aspects to consider: 

- Applicability: it is important that the assumptions regarding the parameter          
distributions and those concerning the scales be realistic 

- Power: the power of parametric tests is generally greater than that of            
nonparametric tests. Therefore, parametric tests require less data (smaller         
experiments) than nonparametric tests, as long as they are applicable 

The parametric tests most used in Software Engineering experiments are ANOVA           
(ANalysis Of VAriance) and ANOM (ANalysis Of Means). The main objective of the             
ANOVA is to check if there are differences between the different means of the              
alternatives. In the case of ANOM, this test not only answers the question of              
whether or not there are differences between alternatives, but when there are            
differences, it also says which alternatives are better and which are worse. 

At the conclusion of the experiment, the conclusions and findings are presented as             
a summary of the entire experiment, together with the results, problems and            
deviations from the plan. 

 

Action Research 

It is the process of systematically collecting data from a research about a current              
system in relation to some objective, goal or need of that system; to feed again with                
those data to the system; to undertake actions through selected alternative           
variables within the system, based on both data and assumptions; and to evaluate             
the results of the actions, collecting additional data. [4] 

Therefore, action research (AR) is a collaborative way of research that seeks to             
unite theory and practice between researchers and professionals. This is achieved           
thanks to the intervention of a researcher in the reality of a group of professionals.               
The results of this experience should be as beneficial to the researcher as to the               
practitioners. 

During an AR, the following steps are identified: 

- Planning: where the relevant issues that will guide the investigation are           
determined. 

- Action: where a variation of the practice is made, deliberate and controlled            
(this is when the researcher intervenes on reality). 
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- Observation: where information, data is collected and what happens is          
documented. 

- Analysis: where the results are analyzed in order to carry out a new             
planning that can improve the practices, modifying these as part of the            
research process itself. 

The process of an AR is iterative, moving towards increasingly refined solutions. 

 

Systematic Literature Reviews 

A systematic literature review is a means to identify, evaluate and interpret all             
available information on a certain topic and answer certain specific research           
questions. An SLR is considered a secondary study and each of the individual             
studies collected in an SLR are primary studies. 

SLRs differ mainly from traditional literature reviews in that they are formally            
planned and carried out in a systematic and methodical manner. A systematic            
review must be replicable independently, so it has greater scientific value than a             
traditional review. By finding, evaluating and summarizing all the available          
evidence on a specific research topic, an SLR can provide a higher level of validity               
of its conclusions than those provided by any of the primary studies analyzed in              
the SLR. 

There are several reasons to perform an SLR, then the main ones are listed. 

- Summarize the existing evidence in relation to a technology or method. 
- Identify "gaps" in contemporary research in order to suggest areas in which            

more research should be done. 
- Provide a context in order to appropriately locate new research activities. 

On the other hand, systematic reviews can also be used both to examine the degree               
to which certain theoretical hypotheses are supported (or not) by empirical           
evidence, and to generate new hypotheses. 

Below are some of the characteristics of the systematic reviews that differentiate            
them from a traditional one. 

- It is necessary to define a protocol that specifies the research questions to             
be answered and the methods that will be used to carry it out. 

- They are based on a defined search strategy that aims to detect as much              
relevant literature as possible. 
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- The search strategy must be documented so that readers can, on the one             
hand, evaluate the rigor and completeness of the process, and on the other,             
replicate the review process. 

- Require explicit inclusion and exclusion criteria to evaluate each potential          
primary study 

SLRs have numerous advantages, for example their well-defined methodology,         
which decreases the probability of bias (although there is a possibility that the             
primary studies with which they work are biased). In turn, they provide            
information on the effects of certain phenomena on a wide range of empirical             
configurations and methods, so if the studies present consistent results, the           
reviews provide evidence of the robustness and validity of these phenomena. In            
the case of quantitative studies it is possible to combine data, increasing the             
probability of detecting real effects that smaller individual studies can not detect. 

The main disadvantage is that they require more time and effort than a traditional              
review, so one of the main challenges in the realization of the SLR is to strike a                 
balance between the methodological rigor and effort required. 

 

 

2.2. Motivation 

 

Motivation can be a wide topic on its own, making it a target for an infinite amount                 
of research works. This section introduces the concept in a brief way, aiming to              
clarify the goal of the study. 

Motivation can be understood as “a set of energetic forces that originate both             
within as well as beyond an individual’s being to initiate work-related behavior,            
and determine its form, direction, intensity, and duration” [5]. In particular, this            
study focuses on motivation by reward. 

Rewards can be used to influence motivation. By no means are financial rewards             
the only way to motivate, as there are many Human Resource Management            
practices that aim to motivate. The literature on reward systems has broadened its             
scope to include nonfinancial rewards, as these are also important to direct and             
shape desired behaviors. [6] 
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As this study is focused on software engineering students, the only type of reward              
taken into account are the grades that the students can get by being part of the                
experiment. However there are known cases in which students were motivated by            
rewards in terms of Extra Credits and Payment. [7] 

In order to gain more knowledge about the types of motivation that are commonly              
used, a Systematic Literature Review should be planned and executed. Due to a             
limited amount of effort and available time, the Systematic Literature Review was            
taken out from the current scope, being postponed to future work. It is important              
to understand that planning and executing a SLR can involve a huge amount of              
effort, particularly measured in time spent, and the goals of this study do not              
change by removing it from the scope. 
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3. Research Method 
 

As it was already mentioned, this study aims to analyse the influence of motivation              
in student subjects. To achieve this goal, an evidence-based research approach is            
considered. This implies defining the research questions that the study is intended            
to answer. 

 

3.1 Research Questions 

 

There is one wide research question which this study aims to answer. This 
question is: 

What are the effects of motivation in experiments with software engineering 
students? 

Furthermore, this question can be split into 2 different Research Questions: 

RQ1. What has to be the magnitude of the motivation so that the student does 
not feel forced to perform the experiment? 

RQ2. An adequate motivation positively influences the quality of the results 
obtained? 

 

In order to answer the two research questions, a combination of three different             
strategies/techniques is used. For answering RQ1 is being answered by using a            
Survey, directed to software engineering students. Finally, RQ2 can be answered           
by carrying out an Experiment with software engineering students as subjects.  

 

In the following sections, each of the strategies used is explained in detail. 
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4. Survey 
 

For answering RQ1 a Survey was performed with software engineering students. 

 

4.1. Design and Execution 

 

In order to answer the research question, the chosen population needed to be             
software engineering students. As questions were going to be closely related with            
experimentation, the members of the population should have enough background          
in the given topic, to understand at least what involves participating in a software              
engineering experiment. In particular, students from the EMSE program at          
Universidad Politécnica de Madrid attend a course called Experimental Software          
Engineering. This course aims to train students in the basic skills necessary to             
apply the empirical methods. It focuses on the experiments, since they constitute            
the most mature and best understood type of empirical study in the field of SE.               
Students will learn how to perform, analyze, aggregate and replicate experiments           
(in industry and in academic settings) [8]. In addition to this, the experiment             
executed for answering RQ2 used students from a similar Master program.           
Therefore, students from this course are considered a suitable representation of           
the target population.  

The design of the questionnaire was based on the guides for the creation and              
conduct of surveys proposed by Kitchenham [9]. The questionnaire ended with a            
total of 15 questions, all of them compulsory. The construction of these questions             
was done in conjunction with a researcher with experience in experimentation,           
Oscar Dieste. All questions are closed to avoid erroneous interpretations and the            
scale used is a Likert scale from 1 to 6. The reason for having this type of scale                  
without medium values is for avoiding respondents of converging into the neutral            
option. At the end of the questionnaire, the respondent is allowed to add             
comments in a single text field, in case he wishes to clarify some of his answers.                
The questionnaire is available in the Annex 9.1. 

After obtaining a preliminary version of the questionnaire, it is highly           
recommended to test it by running a pilot experience. By doing this the researcher              
can review and polish the content, so the final execution can get better results in               
terms of experimental validity. However, as this study is run under the context of a               
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Master thesis, with a limited amount of time and resources, it was preferable to              
avoid the execution of a pilot.  

About the content, the questions are based on the percentage of the final grade that               
the respondent could obtain when participating in an experiment, varying this           
percentage in the different questions for understanding how much should this           
percentage be so that the student is willing to participate. Figure 1 shows an              
example of one of the definitive questions. 

 

 

Figure 1. Example of definitive question 

 

As can be noticed in the questionnaire, there are 3 different sections. Each section              
represents a different situation in which the respondent is supposed to participate            
in an experiment that lasts 1 hour, 2 hours and 3 hours. The questions for each                
section are the same, basically what varies between questions is the percentage of             
the grade that the participants would receive. This percentage starts in 0%, going             
through 2%, 4%, 6% up to 8%. It is important to remark that the structure was this                 
due to the need of understanding how much should this percentage be so that the               
students get motivated to participate in experiments of different durations (which           
could be directly related with effort). 

The survey was shared with the 21 respondents by email, providing a brief             
explanation of the goal behind gathering this information and remarking that we            
were not collecting any personal information, being totally anonymous. The total           
amount of responses obtained was 8, being 38% of the students who received it.  
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4.2. Results 

 

This section describes the results obtained after executing the Survey, making use            
of a color-coded table, helping the reader to visualize the distribution of the             
answers.  

Table 1 contains the whole information given by the execution of the survey. The              
columns represent the percentage of the grade in return for participation. The            
rows represent the different durations that the proposed experiment could have.           
Each cell includes the Mean of the answers for each question. As the study uses a                
Likert scale with 6 possible values, the calculation of the mean (between all             
subjects) for each answer was considered appropriate as a way of grouping and             
reaching to a better view. 

 

 Percentage of the grade in return for participation 

0% 2% 4% 6% 8% 

 
Experiment 

Duration 

1h 2.5 4 4 4.5 5.5 

2h 2 3 3.5 4 5.5 

3h 1 2.5 3 3.5 4.5 
 

Table 1. Survey Results’ Summary (Mean) 

 

The use of colors helps to visualize the change of behaviour by modifying duration              
and percentage of grade in return. In this particular case, the color scale positions              
the red color as the greater value for willingness of participation in the experiment,              
and sky blue as the weakest. As could be expected, as shorter the experiment is, the                
students are more willing to participate. The opposite happens with the           
percentage of the grade in return, as lower it is, the less they want to participate.                
This makes the upper right corner of the table to be the one with greater values,                
meaning that if the experiment is shorter and the percentage of the grade is              
greater, the students will be ready to participate. One noticeable thing is that for 1               
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hour long experiments, students are more inclined to participate, regardless of the            
reward. Other remarkable value is the one for a 3 hour long experiment with no               
reward in return, the students would not participate at all. 

In a complementary way, Figure 2 describes how the willingness to participate in             
the experiment varies depending on experiment duration and percentage on the           
grade in return. As it is noticeable, the greater the duration, the lower the line that                
represents it is, which could lead to think that with a greater duration, the              
willingness could be 0 no matter the reward. However, this is not a valid              
conclusion, it is just an observation. 

 

 

Figure 2. Willingness to participate in the experiment 
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5. Experiment 
 

RQ2 was answered by carrying out an Experiment with software engineering           
students as subjects, embedded in a university course. The process of design and             
execution of an experiment can be complex, this section aims to report the whole              
of it. 

 

5.1. Design 

 

This report follows the guidelines for reporting software engineering experiments          
proposed by Jedlischka, Ciolkowski and Pfahl [10]. 

5.1.1. Variables 

5.1.1.1. Dependant Variable 

There are 3 different dependant variables studied in this experiment.  

- Quality of the software programs coded. 
- Time spent coding. 
- Productivity 

It is important to remark that Productivity could not be considered as a dependant              
variable due to how it is obtained. It is derived from the other two dependant               
variables, being Productivity = Quality / Time Spent. However, due to its            
importance, it was decided to include it as a dependant variable. 

5.1.1.2. Factors 

In controlled experiments, factors are independent variables which can be          
manipulated by the researchers to analyse the impact they have over the            
dependant variables. [11] 

The only factor taken into account is the percentage of the grade in return for               
performing the tasks. In this case there are two different levels, the students             
receive a percentage of the grade or not. In particular, as this experiments is              
embedded under a university course, the percentage given is 10% of the final             
course’s grade. 
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5.1.2. Hypothesis 

The experiment aims to analyse the effects of motivation, particularly, if giving a             
reward in exchange for participation produces positive effects in the final results,            
in terms of quality. Therefore, the two proposed hypothesis are: 

H0: Receiving a reward for participation in the experiment does not alter the quality              
of the results, the time spent in coding and the productivity. 

H1: Receiving a reward for participation in the experiment positively influences the            
quality of the results, modifies the time spent, and therefore, productivity. 

 

5.1.3. Subject Selection 

As it was said, this study is focused on students so the subjects must be university                
students. The subjects selected were students of Madrid Technical University’s          
School of Informatics Engineering, enrolled in the EIT Master’s Evaluation of           
Iterative Systems course. The selection of the university/course was done taking           
into account the easiness of execution, due to Oscar Dieste being the associated             
professor of that course. Additionally, it is considered a reliable representation of            
the whole Software Engineering student’s population, as it is an international           
Master, having people from all over the world, involving different backgrounds,           
cultures and behaviours.  

 

5.1.4. Design 

The design of this experiment is based on a within-groups design. This means that              
every group of participants applies all the available treatments. Being more           
descriptive, the design is a Cross-over design, all orders of treatments are            
exercised. Table 2 shows the final design for the whole experiment. In this case the               
possible treatments are: receiving reward for the task done or not. At first both              
groups of students did not receive reward in return for the task done, and in the                
second session they were notified that they would receive a reward in return for              
the second task done. This was done this way because this study aims to explore               
the effects of motivation, and if the order of applying treatments was the other way               
round, it could have a demotivation effect on students, taking from them            
something that was already offered. The researchers believed that if at first the             
subjects performed a task with nothing in return, and then for the second task a               
reward was offered, motivation could rise. 
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 Program 1 Program2 

Session 1 Without reward Group 1 Group 2 

Session 2 With reward Group 2 Group 1 
 

Table 2. Within-subjects, Cross-over design 

 

5.1.5. Assignment of Treatments to Subjects 

In order to obtain two equivalent groups of subjects the treatment assignment was             
totally randomized. This helps to avoid the influence of any possible variables that             
were not taken into account previously. In addition to this, it improves the internal              
validity of the whole experiment, but this is explained in a better way in the               
Threats to Validity section. 

5.1.6. Experimental Objects 

The participants had to code to analyse how they performed in terms of quality,              
time spent and productivity. For avoiding the programs itself of influencing in the             
results, every student had to develop 2 different tasks, which were the same for              
everyone. These tasks have different levels of complexity, so the difficulty level is             
not confounded with the final results of the experiment. In case this was not done               
in this way, the results would be only valid for a given task complexity. Both tasks                
are available in the Annex 9.7. 

5.1.7. Experimental Operation 

For the Experimental Operation a checklist was done to be followed and make sure              
that every step is covered. This checklist can be seen in the Annex 9.3. Basically it                
includes 5 big steps, each of them having a list of items to check. The first step is                  
called Before the experiment, having there the steps to prepare the experiment.            
This involves sending a reminder to the experimental subjects by email, placing the             
different materials for the two groups in different envelopes and finally preparing            
a box with cards, each card with a different student ID, so the randomization is               
done. The second step, Commencement, includes first recording place, date and           
time. Afterwards, dividing the subjects in groups, separating them in the classroom            
so they do not communicate between each other. It is important in this phase to               
ask for questions, so things are as clear as possible. Additionally a consent form is               
distributed, so the participants fill it. The following two steps are associated with             
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the two coding tasks that need to be done, so they are almost equal. The Task                
Description sheet is handed, together with a Data Collection Form. The starting and             
ending time are indicated in the whiteboard so everyone knows them. There are             
other items in this step such as recording the drop outs or collecting the sheets, but                
as they are all listed in the Annex they are not included here. The final step,                
Wrap-up has an important item which is asking the subjects to fill the demographic              
questionnaire, also available in the Annex 9.2. It is important to remark that during              
the execution, times in each step are recorded. 

5.1.8. Instrumentation 

As the students were meant to code, the instrumentation for this experiment            
includes an IDE, Eclipse in this case due to being Java the assigned programming              
language. To make things easier for subjects, a java project boilerplate was used,             
letting the subjects focus only in coding the particular tasks. In addition to this,              
students were supposed to upload their own code on their own, using Github and              
its pull requests. 

5.1.9. Data Collection and Measurement Procedure 

Information about subject characteristics and time spent in every phase was           
collected during execution as was described in the section called Experimental           
Operation. In addition to this, the code needed to be analysed in some way to get                
the quality of it. Quality is a relative concept, it can be understood in many               
different ways. For that reason it was decided to treat by only analysing the output               
of the given programs. For doing this, the metric considered is percentage of tests              
passed. So a test suite needed to be implemented. This suite was executed for each               
program delivered and depending on the amount of tests that passed, the metric             
was calculated. The total amount of tests in the suite was 30, being generated              
dynamically. The procedure was the following, the researcher developed his own           
versions of the programs, which were widely tested. The tests were generated            
dynamically by generation 30 different random inputs, running first against the           
researcher’s version of the program, having as result the expected output, and once             
this expected output is obtained, the subject’s version of the program was run,             
comparing it’s output with the expected one. By doing this, each program had a              
calculated metric, showing over 30 tests, how many passed (it’s output was equal             
to the researcher’s program output). The valid programs and testing code are            
available at Annex 9.8 and 9.9. 

5.1.10. Data Analysis 

The analysis follows the described order. First, it has a visual inspection, including             
descriptive statistics, box-plots and profile plots. Afterwards statistical analysis,         
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following S. Vegas et al.’s recommendations [12]. Then checking the assumptions           
of the analysis model. And finally it has a post-hoc analysis, trying to provide              
alternative hypothesis for the observed effects. 

 

5.2. Execution 

 

Seventeen students participated in the experiment. As they were Master students,           
they already had a degree either on computing or some related area. All students              
had previous experience with programming, which was the task they were meant            
to perform during the experiment.  

Both sessions were done in the same day, considering the two tasks not so tough,               
and therefore, not producing major fatigue. However, as it was executed under a             
Master’s course, it was considered important to start the experiment at the            
beginning of the class, so fatigue produced by the current class did not affect the               
results. The whole execution occurred on 26 March 2019, lasting 1 hour and 49              
minutes. 

The procedure followed was exactly the same as planned and explained in the             
previous section called Experimental Operation. It is important to mention that           
there was one dropout, at the final stage of the experiment due to not uploading               
the code. Another thing to remark is that while planning the experiment, the             
students were supposed to hand in the code by uploading it to Github. However,              
due to the lack of experience of some students, there were some programs             
delivered by email. 
 
All the raw data is available at the Annex, particularly at 9.10. 

5.3. Threats to Validity 

 

Every time an experiment is designed, its validity gets threatened. Validity could be             
understood as how accurately the experimental results match what really happens           
in the real world. The following validity analysis describes the possible threats            
detected for using this particular design. 
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5.3.1. Conclusion Validity 

Regarding Conclusion Validity, one of the main factors to keep in mind is the              
sample size. The small sample size could lead to think that the results are not               
statistically significant. For increasing reliability, the sample size could be also           
increased in future replications of this exact experiment. 

5.3.2. Internal Validity 

Due to both sessions executing continuously, fatigue could have raised in subjects            
when finishing the first one. As the second session was the one that involved giving               
a reward in return, motivation could be expected to happen there. But the             
treatment is confounded with the session and fatigue could influence the second            
session, possibly decreasing the improvement of quality and productivity when          
being motivated. The source of another threat could be the randomization when            
forming the groups. As the sample size is quite small, the randomization could not              
act in a perfect way, having subjects with similar characteristics in the same             
groups. One characteristic that could affect is the experience that each student has.             
If by randomization, students with more experience end up in the same group, the              
results would be biased. 

5.3.3. Construct Validity 

The measures that are previously defined are an accurate representation of the            
theory itself. However there is a clear threat to construct validity. The percentage             
of the grade in return for participating could not be enough for influencing the              
results in a noticeable way. Regarding this same issue, take into account that the              
Survey previously done, only asks for how much this percentage should be for             
participating, but this has nothing to do with the quality of the results or the               
productivity that each participant has. Therefore results of the Survey cannot be            
used for reaching the optimum percentage of grade given in return so that the              
quality of the results is influenced. 

5.3.4. External Validity 

A clear threat is related with the subject selection. Subjects were part of a specific               
Master’s course which has its own characteristics. For example, it is not the same              
having Master students than having Computer Science degree students. Another          
issue could be culture, motivation depends on culture, however as the Master is an              
international Master, with students from all over the world, this could be handled.             
Another possible threat could be the tasks used to code. It could happen that with               
other types of tasks, the results vary. Although being of different complexity, they             
are not so different between each other. A solution for improving this could be to               
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perform other sessions, using more tasks, however once students are told for the             
first time that they are going to receive a percentage of the grade in return, taking                
that away from them afterwards could lead to demotivation, influencing the           
results.  

 

5.4. Results 

 

5.4.1. Descriptive statistics and plots 

Table 3 contains the descriptive statistics for Quality. Despite the variances in both             
groups seem to be similar, there is a clear difference in the scores between having               
a reward or not. This can be seen by analysing the median. 1.00 when there is no                 
reward, 0.45 when there is. 

 

 

Table 3. Descriptive Statistics - Quality 

 

Time spent is described by Table 4. It is noticeable that when there is no reward in                 
return, the Time spent is higher than when having a reward. This was totally              
unexpected, having shorter coding sessions when there is no reward. Again, the            
variances stay similar between groups. 

 

 

Table 4. Descriptive Statistics - Time Spent (in hours) 
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Productivity is derived from Quality and Time spent, so clearly tends to be higher              
when having no reward in return for participation. Obviously if the variances for             
the groups are similar with the other two variables, there are too for productivity.              
Table 5 reflects the statistics. 

 

Table 5. Descriptive Statistics - Productivity 

 

When tasks are taken into consideration, the situation changes to a certain extent.             
As shown in Figure 3, the reward affects negatively to the “Primes” task in terms of                
Quality, and positively to the “Romans” task. However, when the Time spent is             
analysed, the situation reverses, more time is spent in the “Primes” than in the              
“Romans” task, as displayed in Figure 4. 

 

 

Figure 3. Boxplot - Quality ~ Reward * Task 
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Figure 4. Boxplot - Time spent (in hours) ~ Reward * Task 

 

 

Figure 5. Boxplot - Productivity ~ Reward * Task 

 

As shown in Figure 5, Productivity follows the same pattern than Quality. The             
reward affects negatively to the “Primes” task and positively to the “Romans” task. 

The profile plots shown in Figures 6, 7 and 8 confirm the impression obtained by               
visual examination of the boxplots in Figures 3, 4 and 5. The reward affects              
negatively to the “Primes” task in terms of Quality, and positively to the “Romans”              
task. More time is spent in the “Primes” than in the “Romans” task. And regarding               
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Productivity, the reward affects negatively to the “Primes” task and positively to            
the “Romans” task. 

 

Figure 6. Profile plot Quality ~ Reward * Task 

 

 
Figure 7. Profile plot Time spent ~ Reward * Task 
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Figure 8. Profile plot Productivity ~ Reward * Task 

 

 

5.4.2. Statistical Analysis 

 

Table 6 shows the statistical analysis for the Quality response variable. None of the              
variables are statistically significant. In particular, there are no differences          
between the “Reward” and “Non-Reward” groups. 

Statistical analysis for the Time spent response variable is shown in Table 7. There              
is only one significant result (p-value = 0.02), associated to the GROUP variable.             
The GROUP variable represents the order in which the tasks were assigned to the              
subjects. 

● Group 1 coded the “Primes” task first, and the “Romans” task second. 

● Group 2 coded the “Romans” task first, and the “Primes” task second. 
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Table 6. Statistical analysis - Quality 

 

 

Table 7. Statistical analysis - Time spent (in hours) 

 

Figure 9 shows the profile plot for Time spent ~ Group. It can be seen that Group 1                  
performed faster coding that Group 2. Curiously, Group was also the variable            
whose p-value was closer to significance in Table 6, as well as in Table 7. 
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Figure 9. Profile plot Time spent ~ Group 

 

 

 

Table 8. Statistical Analysis - Productivity 

 

For Productivity, the Statistical analysis is shown in Table 8. Again, none of the              
variables are statistically significant. In particular, there are no differences          
between the “Reward” and “Non-Reward” groups. 

 

5.4.3. Assumption Checking 

 

Mixed models must meet three conditions: 

1. Linearity between factors 
2. Homogeneity of variances 
3. Normal distribution of error residual 

 

We will check the second and third conditions since in this experiment the factors              
have only two levels so linearity is always fulfilled. 

The homogeneity of variances is analyzed by graphs of predicted values.           
standardized errors. These graphs should be studied for each independent          
variable. These graphs are shown in Figure 10. 
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Figure 10. Predicted values vs. standardized error residual 

 

 

Figure 10. Predicted values vs. standardized error residual 
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Figure 10. Predicted values vs. standardized error residual 

 

In none of the three cases is a funnel pattern observed, although the sample size is                
small enough to appreciate clear patterns. We can affirm that the condition of             
homogeneity of variances is fulfilled. 

Regarding error of residual normality, we study both the fixed factors and the             
random factors. 

With regard to the fixed factors, we can see in Figure 11 that the fixed residuals                
deviate considerably from the diagonal line. This is an indication of non-normality. 
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Figure 11. Normality of fixed factors 

 

The Shapiro-Wilks test confirms that the residuals of Quality are not normally            
distributed (W=0.92, p-value=0.02). The residuals of the variable Time spent are           
probably not normally distributed, although the Shapiro-Wilks test does not yield           
significant results (W=0.94, p-value=0.1). In the case of the Productivity variable,           
there does not seem to be a risk that the residuals are not normal (W=0.96,               
p-value=0.32). 

When the errors are not normal, it is convenient to carry out a transformation of               
the data before analyzing. There are several possible transformations, such as log,            
sqrt, etc. We will use a sqrt transformation, since the data contains zeros (so log is                
not applicable). The analysis with the transformations are shown in Table 9 for             
Quality and Table 10 for Time spent. 

 

Table 9. Statistical analysis for Quality, using a SQRT transformation 
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Table 10. Statistical analysis for Time spent (IN HOURS), using a SQRT transformation 

 

We have normalized the Time spent residuals (W=0.95, p-value=0.2), but those of            
Quality could not be normalized (W=0.91, p-value=0.01). This is due to Quality's            
bimodal nature, as shown in Figure 12. 

 

 

Figure 12. Histogram of Quality 

 

In regard to random residuals of error, we can see in Figure 13 that they move                
away from the diagonal, with the suggestion of a lack of normality. 
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Figure 13. Normality of random factors 

 

 

The Shapiro-Wilks from the residuals of the random factors of the Quality cannot             
be calculated because they are all zeros. The residuals of the variable Time spent              
are clearly normally distributed. Shapiro-Wilks does not yield significant results          
(W=0.93, p-value=0.19). In the case of the variable Productivity, there does not            
seem to be a risk that the error residual is not normal. They are distributed next to                 
the diagonal line. However, the Shapiro-Wilks is significant (W=0.83, p-value=0). 
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6. Discussion 
 

This study aimed to answer 2 main research questions: 

RQ1. What has to be the magnitude of the motivation so that the student does               
not feel forced to perform the experiment? 

RQ2. An adequate motivation positively influences the quality of the results           
obtained? 

 

6.1. RQ1  

 

For answering RQ1 the method used was Survey. The results suggest that at least              
there is more than one factor that influences the students for not feeling forced to               
perform an experiment. RQ1 focuses in the magnitude of the reward, however, as             
was just said, the duration of the experiment alters considerably the will to             
participate. As shorter the experiment is, the students are more willing to            
participate. The opposite happens with the percentage of the grade in return, as             
lower it is, the less they want to participate. However the question cannot be fully               
answered due to the lack of other factors taken into account when designing the              
survey. Reaching the optimum magnitude could depend on a set of factors, not only              
experiment duration. 

 

6.1. RQ2  

 

The experiment carried out to answer RQ2 dropped some results to discuss. RQ2             
implies verifying if there are positive effects after introducing a reward. In the             
observed experiment, there are no positive effects produced by giving a reward in             
return. There can be multiple reasons for this to happen, however, all of them are               
just observations and cannot be considered totally reliable. One of the possible            
reasons is that fatigue could have a negative effect in the second session, which              
was done continuously after the first one. As the experimental design showed, the             
reward was given for the second session, expecting that the results of it could              
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improve. However, if fatigue exists, this could counteract the effects of motivation            
and even worsen the results in terms of quality, time spent and productivity.             
Another important thing to mention is that there was one group that got better              
results that the other one. Even while running the experiment, the researchers            
noticed that students from Group 1 seemed to be more performant. This is a clear               
sign that randomization did not worked as it was intended. 
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7. Conclusions and Future Work 
 

This chapter presents the final thoughts of the thesis and gives guidelines for             
future work. 

 

7.1. Conclusions 

 

The main goal of this research was to analyse the influence of motivation by              
rewards in student subjects when participating in an experiment. In order to            
achieve this an exploratory study based on a mixture of empirical methods was             
conducted. 

The results suggest that students are more likely to participate in experiments            
voluntarily if there is a reward in return. This will to participate raises while the               
experiment duration gets shorter and the reward greater. Another thing to remark            
is that for short duration experiments could be unnecessary a reward in return for              
making students participate. 

Regarding the effects of motivation in quality, time spent and productivity of the             
participants, giving a reward in return did not improved and even got worse             
results. Nevertheless, further research is needed to converge into a reliable           
conclusion. The reason for concluding this statement is that, as explained in the             
section called Threats to Validity, there are multiple factors to improve in the             
experiment design, starting from getting a bigger sample size.  

 

7.2. Future Work 

 

As was mentioned in previous sections, the question: what types of motivations are             
being used? could not be answered due to the effort that represented planning and              
executing a Systematic Literature Review in conjunction with the rest of the study             
done. A clear path for answering it would be to plan and run a Systematic               
Literature Review as was intended at first. 
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For answering RQ1 in a more comprehensive way, other factors should be included             
in the Survey, not only the experiment duration. As it was seen, the duration              
influenced the results, how can we know that there are no other factors that              
influence too, modifying the optimum magnitude for the reward in return. A factor             
that could affect is the type of tasks that need to be performed. It could happen that                 
there are students that prefer participating in a long lasting experiment which            
tasks are simple, than participating in a shorter one but with tough tasks in terms               
of complexity. 

Regarding possible future work related with answering RQ2, the execution of the            
experiment with a greater sample size would be highly recommended.  

Another issue encountered during the design of the experiment was how great the             
percentage of the grade in return for participating should be for improving the             
quality and productivity of the students. It could be useful to replicate the             
experiment but using other values for this percentage, analysing how this change            
of percentage influences the results.  
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9.1. Survey Results 
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *



6/17/2019 Survey form

https://docs.google.com/forms/d/13F-yuUOocUBQcR88-FAZA-wRrcKTHfTMcDsuz79k6nc/edit#responses 5/40

Feedback

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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Feedback

No

Yes

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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Feedback

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *



6/17/2019 Survey form

https://docs.google.com/forms/d/13F-yuUOocUBQcR88-FAZA-wRrcKTHfTMcDsuz79k6nc/edit#responses 19/40

The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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Feedback

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *



6/17/2019 Survey form

https://docs.google.com/forms/d/13F-yuUOocUBQcR88-FAZA-wRrcKTHfTMcDsuz79k6nc/edit#responses 25/40

Feedback

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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Feedback

No

cristina.martin.bris@alumnos.upm.es

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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Feedback

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Survey form

This survey is part of the M.Sc. Thesis of Jose I. Villaverde, EMSE student. 
The supervisor is Oscar Dieste.

This survey contains 15 questions, using a Likert (1-6) scale. It can be answered in less than 5 minutes.

This survey is *anonymous*. We are not collecting any personal information.

Survey goal

Imagine that you are asked to participate in a software engineering experiment. Maybe you have received the 
invitation because you are taking a speci c course, or because you have seen an announcement calling for 
volunteer experimental subjects. 

Additionally, let's suppose that you are not in a rush and your academic commitments are under control. 

The experiment does not involve any scary treatment, e.g., you only need to write some code, or nd bugs in 
code. It is unlikely that the experimental outcome will have a high impact (it is a regular academic 
experiment).

In such a situation, we want to nd out whether you would be interested in participating in such experiment.

1-hour long experiment

The announcement (or the researchers) say that the experiment will take *1 hour*. In that case, are you willing 
to participate in the following situations?

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

2-hour long experiment

The announcement (or the researchers) say that the experiment will take *2 hours*. In that case, are you willing 
to participate in the following situations?

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

3-hour long experiment

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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The announcement (or the researchers) say that the experiment will take *3 hours*. In that case, are you willing 
to participate in the following situations?

't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

I won't participate

1 2 3 4 5 6

I will participate

You do not receive any compensation in return for your participation. *

You receive 2% of the grade in return for your participation. *

You receive 4% of the grade. *

You receive 6% of the grade. *

You receive 8% of the grade. *
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Feedback

This content is neither created nor endorsed by Google.

Do you want to provide any further clari cation about your answers?

Are you interested in the survey results? Give us your email, and we will
send you the results as soon as we process them.

Forms
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Demographic information

Post-experimental questionnaire

G1S1

23

Male

Female

Other:

Computer Science

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Full stack developer for 1year in a Startup
Freelance web developer 4years part time

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S2

29

Male

Female

Other:

Industrial Engineering and Management

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Software Developer 2 years, product manager 4 years, Head of IT 1 year

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *



6/22/2019 Demographic information

https://docs.google.com/forms/d/1b4Vnf7hWpZVK19d9rlkHS39AVUNuuGK4Qx_oxdABtoA/edit#responses 10/70

Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S10

22

Male

Female

Other:

Computer Science and Engineering

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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I studied Computer Science and Engineering from 2014-2018. Then I started the HCID master
that I would be coursing from 2018-2020. No professional experience.

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S5

23

Male

Female

Other:

Computer science

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Archibus 2019

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G1S9

21

Male

Female

Other:

Creative Technology

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Student, I have not worked yet on a professional level. Only some small jobs. I am currently
doing a software developer internship.

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S4

23

Male

Female

Other:

Industrial Design

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Project Designer - half one year

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G1S2

23

Male

Female

Other:

Computer Engineer

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Four month internship at IECISA and two month internship at Vipera

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G1S7

25

Male

Female

Other:

Comuter Science

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Lab in the University/ large rm in National Bank/startup E-comerce

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G1S8

23

Male

Female

Other:

Human Computer Interaction

no

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Bachelor, Student assistant, UX internr

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S7

27

Male

Female

Other:

Electrical Engineering

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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No professional experience

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S8

25

Male

Female

Other:

Computer Science

Cognitive Systems and Interactive Media

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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1 year IT support

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S1

23

Male

Female

Other:

Computer Engineering

no

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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UX and Web Developer in OEG as an Intern

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G3S9

22

Male

Female

Other:

Computer Science

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Intern in a Software Lab for 1 year.

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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Demographic information

Post-experimental questionnaire

G2S3

26

Male

Female

Other:

Computer science

No

USER ID *

Age *

Gender

What is your Bachelor degree? *

Do you hold any other degree? *
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Developer in Human resources 4 years

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Please give a brief account of your professional experience (positions and
years) *

How would you rate your experience with Git/Github? *

How would you rate your experience with Eclipse? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

How would you rate your programming experience? *

How would you rate your experience with Java? *

How would you rate your unit testing experience? *
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No experience (or only casual usage)

Little experience (<2 years)

Novice (2-<=5 years)

Intermediate (5-<=10 years)

Expert (>10 years)

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

Totally unfamiliar

Familiar, but I didnr 't remember the details

Familiar; only minor details were unclear

Totally familiar

How would you rate your experience with jUnit? *

How familiar was the task PRIME NUMBER DECOMPOSITION to you? *

How familiar was the task ROMAN NUMBER GENERATOR to you? *
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Yes

No

This content is neither created nor endorsed by Google.

Were you aware that the correct solution of the 2nd task implied a 10% of
the course grade in return? *

Forms
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9.5. Informed Consent 
  

 

José Ignacio Villaverde 50 

 



PARTICIPANT INFORMATION SHEET 

<title not disclosed> 

You are invited to participate in an exploratory research study conducted by Jose I. 
Villaverde and Oscar Dieste, from the Universidad Politécnica de Madrid. Please take as 
much time as you need to read the information sheet. You will be given a copy of this 
form. 

We are asking you to take part in a research study because we are trying to learn more 
about <not disclosed due to potential threats to validity>. The experiment goal will be 
disclosed after the experimental session. 

Your participation is voluntary and would consist of: 
1. Perform simple 2 programming tasks 
2. Fill a survey form 

The session will take approximately one hour. The location will be the “Arta” computer 
room (Block 6, ground floor, number 6005) on 3/25/19 from 15:00 to 16:00 
approximately. 

There are no anticipated risks to your participation.  

There are direct benefits to you for taking part in this study, because it represents a 
case study about experiment conduction. The data collected in the study will be also 
beneficial, because you will perform the measurement and analysis after the conclusion 
of the experiment. 

If you have any questions about this research study, please feel free to contact the 
Principal Investigator: 

Oscar Dieste 

Escuela Técnica Superior de Ingenieros Informáticos 
Universidad Politécnica de Madrid 
Campus de Montegancedo 
28660 Boadilla del Monte (Spain) 
phone: +34 91 067 2943  cell: +34 61 925 5259  
skype: odieste  gtalk: oscar.dieste  iMessage: 
odieste@fi.upm.es 



INFORMED CONSENT 

1. I declare that I have read the Participant Information Sheet on the above study.  

2. I have been given a copy of the Participant Information Sheet and a copy of this 
Informed Consent, dated and signed. I have been explained the characteristics and 
the objective of the study (to the possible extent), as well as the possible benefits 
and risks of the same. 

3. I have had the time and opportunity to ask questions and raise the doubts I had. All 
the questions were answered to my satisfaction. 

4. I have been assured that my data will be kept confidential. 

5. The consent I give voluntarily and I know that I am free to withdraw from the study 
at any time of it, for any reason and without having any effect. 

 I GIVE 
 I DO NOT GIVE 

My consent to participate in the proposed study 

 I GIVE 
 I DO NOT GIVE 

My consent to the anonymization of my samples 

Signed in duplicate, leaving me with a copy, 

"I state that I have explained the characteristics and purpose of the study and its 
potential risks and benefits to the person whose name appears above. This person grants 
his consent by means of his signature dated in this document". 

Date. 

Principal Investigator Oscar Dieste

Research Study <not disclosed>

Research Center School of Computing - UPM

Information provided 
by Oscar Dieste

Date

Participant Name

Date. Signature of participant



Oscar Dieste 
Signature of the Principal Investigator.  



INFORMED CONSENT 

1. I declare that I have read the Participant Information Sheet on the above study.  

2. I have been given a copy of the Participant Information Sheet and a copy of this 
Informed Consent, dated and signed. I have been explained the characteristics and 
the objective of the study (to the possible extent), as well as the possible benefits 
and risks of the same. 

3. I have had the time and opportunity to ask questions and raise the doubts I had. All 
the questions were answered to my satisfaction. 

4. I have been assured that my data will be kept confidential. 

5. The consent I give voluntarily and I know that I am free to withdraw from the study 
at any time of it, for any reason and without having any effect. 

 I GIVE 
 I DO NOT GIVE 

My consent to participate in the proposed study 

 I GIVE 
 I DO NOT GIVE 

My consent to the anonymization of my samples 

Signed in duplicate, leaving me with a copy, 

"I state that I have explained the characteristics and purpose of the study and its 
potential risks and benefits to the person whose name appears above. This person grants 
his consent by means of his signature dated in this document". 

Date. 

Principal Investigator Oscar Dieste

Research Study <not disclosed>

Research Center School of Computing - UPM

Information provided 
by Oscar Dieste

Date

Participant Name

Date. Signature of participant



Oscar Dieste 
Signature of the Principal Investigator.  
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Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S1 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S1 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S2 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S2 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S3 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S3 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S4 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S4 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S5 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S5 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S6 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S6 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S7 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S7 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S8 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S8 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S9 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S9 

Your group is: GROUP 1 
(seat in the left side of the room please) 

 
Your USER ID is: G1S10 

Your group is: GROUP 2 
(seat in the right side of the room please) 

 
Your USER ID is: G2S10 

 



Analysis of the influence of motivation and reward in software experiments with student subjects  

 

 

 

 

9.7. Task Descriptions 

  

 

José Ignacio Villaverde 52 

 



TASK DESCRIPTION & DATA COLLECTION FORM – 1st Part 

The experiment is composed of two parts (1 and 2). In both cases, a project will be forked from Github, and later a pull                        
request will be issued. To ensure full anonymity, you can create a new Github account and use it during the
experiment. 

The 1st part of the experiment will take up to 25 minutes.

Please follow the instructions. Do not hesitate asking in case of need. 

Instructions 

1. Write down your USER ID (the one that appears in the card): ______________________ 

2. Write down the current time: ______________________ 

3. Log into the Github account of your choice. 

4. Fork the repo https://github.com/GRISE-UPM/EIT-TASK-A.  

5. Clone the forked repo. The repo contains an Eclipse project named EIT-TASK-A. 

6. Import the project into Eclipse. 

7. Write down the current time: ______________________ 

The object ExperimentalObject contains the method List<Integer>    
primeFactorDecomposition(int number). This method shall return the list of prime numbers in
which a positive integer is factorized.

For instance, the number 4 is factorized as {2, 2}. The number 6 is factorized as {2, 3}. The number 15 is factorized
as {3, 5}.

The order of the prime numbers in the list does not matter. The number 1 is never included in the list.

8. Write the code to accomplish the task described above. 

9. When the code is finished, write down the current time: ______________________ 

10. Commit and push to the repository. 

11. Send a pull request to the master branch of the original repo. Specify your USER ID in the pull request comment. 

12. Write down the current time: ______________________ 

13. You have finished the 1st part of the experiment.  



TASK DESCRIPTION & DATA COLLECTION FORM – 2nd Part 

The experiment is composed of two parts (1 and 2). In both cases, a project will be forked from Github, and later a pull                        
request will be issued. To ensure full anonymity, you can create a new Github account and use it during the
experiment. 

The 2nd part of the experiment will take up to 25 minutes. You will receive up to a 10% of the course grade if you
complete the task satisfactorily. 

Please follow the instructions. Do not hesitate asking in case of need.

Instructions

1. Write down your USER ID (the one that appears in the card): ______________________ 

2. Write down the current time: ______________________ 

3. Log into the Github account of your choice. 

4. Fork the repo https://github.com/GRISE-UPM/EIT-TASK-B.  

5. Clone the forked repo. The repo contains an Eclipse project named EIT-TASK-B. 

6. Import the project into Eclipse. 

7. Write down the current time: ______________________ 

The object ExperimentalObject contains the method String getRomanNumber(int number). This     
method shall convert a positive integer into its Roman representation.

For instance, the number 2 is represented in Roman numbers as II. The number 4 is represented as IV. The number
8 is represented as VIII. The number 9 is represented as IX. The number 13 is represented as XIII. The
number 14 is represented as XIV.

The number 0 cannot be translated into a Roman number.

8. Write the code to accomplish the task described above. 

9. When the code is finished, write down the current time: ______________________ 

10. Commit and push to the repository. 

11. Send a pull request to the master branch of the original repo. Specify your USER ID in the pull request comment. 

12. Write down the current time: ______________________ 

13. You have finished the 2nd part of the experiment.  



TASK DESCRIPTION & DATA COLLECTION FORM – 1st Part 

The experiment is composed of two parts (1 and 2). In both cases, a project will be forked from Github, and later a pull                        
request will be issued. To ensure full anonymity, you can create a new Github account and use it during the
experiment. 

The 1st part of the experiment will take up to 25 minutes.

Please follow the instructions. Do not hesitate asking in case of need. 

Instructions 

1. Write down your USER ID (the one that appears in the card): ______________________ 

2. Write down the current time: ______________________ 

3. Log into the Github account of your choice. 

4. Fork the repo https://github.com/GRISE-UPM/EIT-TASK-B.  

5. Clone the forked repo. The repo contains an Eclipse project named EIT-TASK-B. 

6. Import the project into Eclipse. 

7. Write down the current time: ______________________ 

The object ExperimentalObject contains the method String getRomanNumber(int number). This     
method shall convert a positive integer into its Roman representation.

For instance, the number 2 is represented in Roman numbers as II. The number 4 is represented as IV. The number
8 is represented as VIII. The number 9 is represented as IX. The number 13 is represented as XIII. The
number 14 is represented as XIV.

The number 0 cannot be translated into a Roman number.

8. Write the code to accomplish the task described above. 

9. When the code is finished, write down the current time: ______________________ 

10. Commit and push to the repository. 

11. Send a pull request to the master branch of the original repo. Specify your USER ID in the pull request comment. 

12. Write down the current time: ______________________ 

13. You have finished the 1st part of the experiment.  



TASK DESCRIPTION – 2nd Part 

The experiment is composed of two parts (1 and 2). In both cases, a project will be forked from Github, and later a pull                        
request will be issued. To ensure full anonymity, you can create a new Github account and use it during the
experiment. 

The 2nd part of the experiment will take up to 25 minutes. You will receive up to a 10% of the course grade if you
complete the task satisfactorily. 

Please follow the instructions. Do not hesitate asking in case of need.

Instructions

1. Write down your USER ID (the one that appears in the card): ______________________ 

2. Write down the current time: ______________________ 

3. Log into the Github account of your choice. 

4. Fork the repo https://github.com/GRISE-UPM/EIT-TASK-A.  

5. Clone the forked repo. The repo contains an Eclipse project named EIT-TASK-A. 

6. Import the project into Eclipse. 

7. Write down the current time: ______________________ 

The object ExperimentalObject contains the method List<Integer>    
primeFactorDecomposition(int number). This method shall return the list of prime numbers in 
which a positive integer is factorized.

For instance, the number 4 is factorized as {2, 2}. The number 6 is factorized as {2, 3}. The number 15 is factorized
as {3, 5}.

The order of the prime numbers in the list does not matter. The number 1 is never included in the list.

8. Write the code to accomplish the task described above. 

9. When the code is finished, write down the current time: ______________________ 

10. Commit and push to the repository. 

11. Send a pull request to the master branch of the original repo. Specify your USER ID in the pull request comment. 

12. Write down the current time: ______________________ 

13. You have finished the 2nd part of the experiment.  



Analysis of the influence of motivation and reward in software experiments with student subjects  

 
 

 

 

 

 

9.8. Experimental Code - 

Valid Programs 
  

 

José Ignacio Villaverde 53 

 



Analysis of the influence of motivation and reward in software experiments with student subjects  

 

 

 

José Ignacio Villaverde 54 

 



Analysis of the influence of motivation and reward in software experiments with student subjects  

 

 

 

 

9.9. Experimental Code - 

Test Programs 

 

José Ignacio Villaverde 55 

 



Analysis of the influence of motivation and reward in software experiments with student subjects  

 

 

José Ignacio Villaverde 56 

 



Analysis of the influence of motivation and reward in software experiments with student subjects  

 

 

José Ignacio Villaverde 57 

 



Analysis of the influence of motivation and reward in software experiments with student subjects  

 

 

 

 

9.10. Raw Experimental 

Dataset 

 

José Ignacio Villaverde 58 

 




