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Abstract—In this paper we present a case study of the mobile learning game 
sCool [1]. Based on previous work presented Steinmaurer et. al. in [2] we have 
expanded our study with the introduction of a second experiment and with new 
additional aspects. sCool is a multi-platform game that is intended to encourage 
and support children learning computational thinking and coding in Python. The 
learning content is highly adaptable; educators can thus create own courses on 
an individual basis for the needs of their students. These courses involve a con-
cept-learning and a practical mode. First, the students learn a specific concept 
and in a second step, they have to apply it in a practical task. For this purpose, 
we created a course to teach some basic programming concepts. Two student 
groups of different school types participated in class as a formal learning activi-
ty. In this paper we present the results of the evaluation of sCool in coding clas-
ses. Therefore, we focus on the performance, game engagement, emotions and 
the perception of the girls. Within this study we found out, that the students are 
interested in learning to code but do have problems to transfer the learned con-
tent to similar fields. We also found out, that there are slightly differences in the 
performance of the different types of students in terms of gender and school 
type. 

Keywords—Game-based learning, computational thinking, STEM, sCool 

1 Introduction 

Computational thinking is becoming increasingly important in society today. This 
is not only a skill related to computer science. Computational thinking enables people 
to recognize problems and solve them in efficient ways. It involves algorithmic think-
ing, evaluation, decomposition, abstraction and generalisation [3]. In many countries 
computational thinking is already part of the K-12 curriculum. It is not constrained to 
the usage of a computer and so certain skills (for example pattern recognition) can 
even be taught in the kindergarten [4].  

In this paper, we intend to present our experience with the game-based learning 
tool sCool and its usage in school classes. sCool [1] has been designed and developed 
in a research collaboration between Graz University of Technology, Austria, and 
Westminster University, UK. The paper is an extension to a conference paper [2] 
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extended by additional research findings. In the game school, students learn about 
computational thinking in an explorative way. The course helps them to solve differ-
ent problems in an algorithmic way. In this context we wanted to explore whether 
students can learn different concepts in computational thinking and in coding in an 
analogous manner with the aim of achieving mobile learning. In addition to this focus, 
we also tried to consider if the learned concepts can be applied to other problems in 
the same domain. In order to obtain a deeper understanding of the learning process we 
were also interested in evaluating the engagement of the players and their emotions 
concerning the video game. Another relevant aspect was to find out if there are differ-
ences in games perception in girls and boys. 

The main contributions of this paper can be summarized as follows: 

• Introducing the tool sCool in two learning situations in secondary school 
• Expanding the evaluation of [2] by a second experiment in another school type 
• Evaluating both school types to find out their pros and cons in a learning situation 

and to see whether students are engaged and motivated by mobile learning 
• Discussing the findings with the aim of bringing about an improvement in the ped-

agogical concept 

The paper is organized as follows: First, we give an overview of the status quo in 
mobile- and game-based learning. We instance different approaches and possible 
problems that can arise. We then introduce the mobile learning tool sCool and its 
predefined course including the learning contents. In the course of this we present the 
game’s structure and conceptual architecture. In the following chapter, both experi-
ments in secondary school are addressed. This includes the setup of the experiment, 
the evaluation instruments, the student’s tasks, the evaluation methods and the results. 
In the results we oppose and compare different aspects such as the school types and 
the player gender. In the next chapter we summarize our findings and discuss them in 
accordance with the evaluation results for both experiments. We also give a prospect 
about the next steps in the further development of sCool. 

2 Related Work 

Video games are not only perceived as entertainment tools, and pedagogical appli-
cations have now been recognized for decades. With the aid of video games different 
subjects can be learned. Thereby, it is important that the right balance is achieved 
between covering the learning concepts and the game play [5]. A major benefit in m-
learning is, that it does not depend on a specific place or time [6]. The knowledge is 
accessible anywhere and anytime. When students work independently [7], they learn 
new concepts that have to be presented in a clear way and afterwards they do self-
examination using a test system. M-learning is also highly learner-centred, so the user 
plays a vital role. The learners can play in a safe environment, where making mistakes 
is allowed (and desired) [2]. A significant factor for successful learning is the learn-
ers’ motivation. The engagement correlates with flow of the player. If the tasks are 
too easy or too difficult, they will be frustrated. A balance between the skill and chal-
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lenge levels is needed [8]. Keeping the players engaged is relatively challenging. An 
immediate feedback from the tasks and interactive challenges can increase this bal-
ancing [9, 10]. Mobile learning improves the problem-solving skills of the players in a 
goal-oriented way [11]. They are encouraged to solve a given problem in any possible 
way. The focus is not on the implementation it is solving the given problem.  

According to Yassine et. al. (2018) [10] m (obile)-learning applications can be 
classified in three different groups: learning a whole programming language, learning 
a special concept and learning fundamental programming concepts (not related to 
certain programming language). For each category, there are many different tools that 
pursue different approaches. Beside these programming concepts game-based learn-
ing enables other important 21st century learning skills like collaboration, creativity, 
communication and critical thinking (4Cs) [12].  

Since many technical concepts – especially in programming – are on a high-level 
of abstraction, beginners often become frustrated in the efforts they make at under-
standing them [13]. Game-based learning makes it possible to simplify those concepts 
and adapt them to the needs of the learners [10]. According to Lin (2016) [14] there 
are two causes that make learning to code a difficult task: a lack of problem-solving 
skills and poor feedback. For beginners it is often hard to understand certain structures 
and concepts such as divide and conquer. For a starter capturing the whole problem 
and applying already learned concepts for new or even similar problems can also be 
difficult. The focus is often teaching the programming language itself (for example 
the syntax) and not the ability of problem solving. The language is not seen as tool but 
rather as the learning content. If students get less feedback from the teacher (as is 
mostly the case in a traditional class) they quickly become frustrated. They do need an 
immediate feedback to stay motivated [13]. 

There are many different tools that follow a game-based learning approach in in-
troduce programming. CodeMonkey [15] is a web-based tool that helps educators to 
teach programming. It is using the programming language CoffeeScript [16] due to its 
user-friendly syntax and its similarity to natural speech. This enables the solving of 
problems without thinking about complex syntax and so the problem can be focused 
[13]. The pupils learn computational thinking by helping a monkey to gather bananas. 
They learn about statements, interacting with objects, arguments, loops, arrays, func-
tions, conditions, logic, etc. It provides a tutoring system if there are any obscurities 
or problems. CodeMonkey also provides a teacher’s dashboard to track the students’ 
progress and the teachers can see the written code. There is also a pre-designed cur-
riculum for teachers using CodeMonkey in class. Another tool is Lightbot [17], this is 
a multi-platform (web, iOS, Android) game for beginners. Using Lightbot players 
solve different puzzles by controlling a robot. The square fields have to be lit by using 
different coding concepts like statements, procedures and loops. The players do not 
have to write a code, Lightbot is fully block-based, so it does not depend on a certain 
programming language. 

Based on previous experiences and findings from literature, we aimed at develop-
ing a mobile-learning game [1], that is highly adaptive and supports both, pupils and 
educators in learning [2].  

iJEP ‒ Vol. 9, No. 2, 2019 37



Paper—sCool – Game-Based Learning in Computer Science Class A Case Study in Secondary Education 

3 STEM Education With sCool 

The educational game sCool [1] is a project initiated in a collaboration between 
Graz University of Technology and Westminster University. It is a pedagogical tool 
to motivate students in the age of 10-20 for STEM fields. The educational game is 
designed for mobile applications and consists of two different parts (see also Figure 
1): The Unity-based game is currently available for Android devices and a Web plat-
form where educators can adapt the content of the courses. sCool is highly adaptive, 
and it can be used in different fields of STEM education. The courses in the latest 
version have a special focus on computational thinking and coding in Python. There-
by the students control a robot that has a crash landed on a distant planet and help it to 
repair the spaceship and escape from the planet. During this mission they learn differ-
ent concepts in coding and computational thinking and they also have to apply them 
to rescue the robot. All maps are newly generated each time depending on the prede-
fined parameters of the web application. The learning content is loaded via a JSON 
API from the server. All game-related data (quiz answers, game metrics, scores, etc.) 
are also synchronized with the server. As part of the web application, educators can 
analyse the provided data to assess the players learning level. 

 
Fig. 1. sCool – Conceptional Architecture adapted after [2]. 

3.1 Mobile application 

The game was first described in Kojic et. al. (2018) [1]. It consists of two different 
gaming modes, that both pursue different objectives in the process of learning new 
concepts. Both modes are connected through an underlying story. The players re-
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ceived an emergency message from a space exploration team that has crashed on a 
distant planet. With the aid of a robot, the students should go on a rescue mission and 
collect all the lost disks, that are necessary to run the space shuttle again. Since some 
disks are damaged, the players have to complete the code on the disks and test them. 
In the exploration mode, they learn about different programming concepts that will 
help them to solve the coding examples.  

After each task, the players gain experience and for each achievement, they earn 
coins. The coins can be used to customize and extend the own avatar. It is possible to 
buy different items, to make the robot stronger and more difficult levels can be chal-
lenged. 

Explorative or concept-learning mode: In this mode, the students are charged 
with the mission of discovering a hostile planet. The aim is to collect different pieces 
of information in the form of disks (see Figure 2). These disks contain different in-
formation that is needed to escape the planet. The difficulty faced is beating the ene-
mies who try to protect and keep the disks. Both the game maps and the playground 
are generated based on procedural content generation (PCG) [1] algorithms so that 
they are different every time, which makes the game more re-playable. To enable an 
appropriate level of difficulty for the players’ skills, dynamic game balancing (DGB) 
techniques are used. According to the predefined difficulty level, the players have to 
defeat the enemies and collect all the disks. At the end of each successfully passed 
mission, a new concept is presented in a textual way. These contents can be custom-
ized for each mission and level of difficulty, so educators can determine the value of a 
single level as also respectively that of a learning concept. To guarantee a high learn-
ing success level the players must answer a question according to the previous con-
cept. If it is answered correctly the mission qualifies as passed, otherwise the whole 
level must be repeated until the question has been finally mastered. 

 
Fig. 2. Player has to collect disks in the explorative gaming mode. 

iJEP ‒ Vol. 9, No. 2, 2019 39



Paper—sCool – Game-Based Learning in Computer Science Class A Case Study in Secondary Education 

Practical mode: In this mode, the players have to apply the previously learned 
concepts. The playground is a squared chessboard in which a robot is placed (see 
Figure 3). The aim is to navigate the robot over the field to reach the disks and avoid 
obstacles. With the aid of different commands, the player can control the robot and 
navigate over the playfield. The interface consists of three different tabs: the game 
instructions, a code editor and an output panel. The goal of the mission is given in the 
game instruction tab. It also provides the player with all necessary information. The 
code editor is the place where the actual game takes place. The player can drop differ-
ent commands in the editor that the robot executes. The commands are displayed as 
different blocks that can be dragged to the editor. Each block represents an instruction 
in Python. The game environment provides a Python interpreter (IronPython [18]), 
where all commands can be executed. The code blocks can be classified in four dif-
ferent sections: print command, variable declaration, move commands (left, right, 
down, and up), and control structures (conditions and loops). These blocks can be 
enabled or disabled in the web application, and thus different blocks are displayed 
depending on the mission. The commands can be changed via a virtual keyboard, so 
different input or output can be generated. The output panel displays all messages that 
are dumped from the robot. It also informs the player about the occurrence of syntax 
errors. Depending on to the player’s progress (pre-defined in the web application) the 
disk is placed on the 15x15 map. The field is divided into thirds each of a different 
level (50%, 70% and 100% difficulty). 

 
Fig. 3. Players can drag and drop commands to steer the robot. 

3.2 Web platform 

The .NET-based web application is a specially designed tool for educators. Teach-
ers can use it to provide new educational contents, create new courses or edit existing 
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courses. Each course is represented as hierarchical skill-tree. These skills are superior 
elements for all according to concept-learning and practical tasks. Different concepts 
can be mapped to a specific skill-tree. The content and the degree of difficulty can be 
declared in the web application and the maps are generated based on these parameters. 
A distinction is also made between concept-learning and practical tasks on the web 
platform. In the concept-learning part educators can define learning contents and the 
corresponding single choice question for the players. Additionally, the difficulty level 
for the exploration mode is appointed, so the map is generated according to that value. 
For the practical tasks, educators can define the goal of the task and its reference out-
put. This solution represents the expected output of the Python code to successfully 
finish the level. In this section it is also possible to define the accessible 
blocks/commands in the levels. 

The web platform also provides an assessment and analytics tool for educators to 
analyse the learning process of the students and for gaining a detailed evaluation of 
the course. The mobile app communicates with the server via a JSON API. It fetches 
the provided course contents and also sends user-related data for analysis purposes. 

4 Experiments in Secondary Schools 

The main interest of the study was to evaluate if the pupils can learn different con-
cepts in computer science with the aid of the mobile game. We thus tried to establish 
the engagement and motivation of the class in the context of the mobile game and 
STEM-learning. We worked with two classes (see Table 1) of different school types 
(new secondary school and academic secondary school) as part of the computer sci-
ence class. There were 18 learners in the first experiment (11 girls and 7 boys) of the 
ages 12-14 years. The second experiment was in a 4th class of an academic secondary 
school with 12 pupils (6 girls and 6 boys) of the age 13-15 years. Both school classes 
had no further experience in programming, except for three pupils in the academic 
secondary school who stated that they had a little elementary knowledge in Java or 
Scratch. The pupils of the academic secondary school had also worked with different 
game-based learning approaches in previous school lessons, so they were familiar 
with different concepts (mobile learning, competitive gaming context, collaborative 
skills, etc.). 

Table 1.  Information about the participants in the experiment. 

 Experiment 1 Experiment 2 
School type new secondary school academic secondary school (lower 

cycle) 
Grade 7th 8th 
Number 18 pupils (11 girls, 7 boys) 12 pupils (6 girls, 6 boys) 
Age Age 12-14 (M=12.72, SD=0.73) Age: 13-15  

(M=13.75, SD=0.59) 
Programming experience none 3 pupils 
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4.1 Procedure and instruments 

In each class the experiment lasted 100 minutes (two lessons á 50 minutes). At the 
beginning we briefly introduced the mobile game by telling a story about a robot 
named Rob who was on a space discovery mission and suddenly had to make an 
emergency landing on a distant planet.  

The next step was to build groups of two (each group should have an Android de-
vice) and install the app via a provided link. Once the game was installed on each 
device, we handed out a paper with the first instructions: The students had to accom-
plish five given planet exploration missions (concept-learning part). After they solved 
these levels successfully, they had to solve three given robot missions. Each level was 
based on the previous one and the whole course had a coherent narrative, where the 
players had to follow the story line and help a robot to collect all the pieces of infor-
mation needed to escape from the distant planet.  

The groups, which finished within 50 minutes, were handed out a worksheet (see 
Figure 4) with a simple problem that builds on the course contents. The task was to 
print the three times table (3 to 30) within a single print command using loops.  

After 50 minutes, the class had to fill out the evaluation forms. At the end of the 
lesson, we asked the students about improvements and their opinion about the game. 
To do this we provided a questionnaire on Google Forms [19] with different ques-
tions. First, we asked about demographic information and mobile learning experience. 
We draw on the game engagement questionnaire [20] to evaluate engagement of the 
players while playing the game.  

Another interesting aspect was that of the emotions the students experienced while 
playing the game. We used the 12-item computer emotion scale [21] questionnaire for 
this purpose. For assessing the gender-specific perception of the girls we asked them 
five rating questions (Likert scale). At the end of the questionnaire, we provided an 
open-ended field for any additional comments and input.  

All responses to questions based on statistical evaluable data (Likert scale, demo-
graphic data, etc.) were analysed by using R 3.5.1 [22]. The response of the open-
ended questions was categorised in Microsoft Excel 2016. 
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Fig. 4. Worksheet with the final programming task. 

4.2 The missions 

We created a new course for the mobile game named “Basic Coding” in accord-
ance with the age of the students. Before we carried out the experiments, we first 
inquired with the computer science teachers, if the pupils have any previous 
knowledge in coding to which the course should be adequately adapted. Since none of 
the students had any further experience in programming, we decided to make a start 
with the fundamental concepts.  

The five concept-learning tasks (see Table 2) were divided into a “Hello World” 
example, where the players learned how the robot can print a specific output. The 
following three levels were about variables, so the students first learned how to store a 
text in a variable, how basic arithmetical operations work plus the possibility for stor-
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ing the result in a variable and subsequently they learned how to print the content of a 
variable. The last introduced concept was that of the loops, in which they learned how 
to repeat a specific instruction a given number of times. 

All three of the concepts learned have been applied in a practical manner based on 
the explorative missions in the narrative. Apart from leading the robot to the disk, 
there were some additional tasks. The first practical task was based on the first con-
cept-learning mission where the print command was introduced. The goal was to 
reach the disk and print the name of the robot. In the second mission, the players had 
to do a very basic calculation, store the result in a variable and print it before they 
could collect the disk. We limited the given coding components for these two tasks to 
the steering (back, forward, left and right), printing and the variable blocks. The last 
task was about using loops: The students had to count from 20 to 30 and reach the 
disk. In this mission, they were also provided with the loop block. The difficulty of 
the level was set to 60% in the web application, so the disk was placed in the second 
third of the playfield. As a result, the students had to use the steering blocks very 
frequently. The idea was to guide the player in this way to use loops instead of rewrit-
ing the same command each time. 

Table 2.  Summarize the missions in the experiments. 

Mission Concept Difficulty 
Concept-learning task 1 Print 20% 
Concept-learning task 2 Variables, Strings 30% 
Concept-learning task 3 Variables, Arithmetic 40% 
Concept-learning task 4 Print, Strings, Variables 50% 
Concept-learning task 5 Print, Loops 60% 
Practical task 1 Print 20% 
Practical task 2 Print, Variables, Arithmetic  40% 
Practical task 3 Print, Loops 55% 

4.3 Evaluation methods 

After the practical part the students were asked to fill in answers for a question-
naire asking about their demographic information and their experience with mobile 
games and game-based learning. The questionnaire included the game engagement 
questionnaire (GEQ) [20] and the computer emotion scale (CES) [21], and some 
open-ended questions about the game and the game experience. A particular field of 
interest was the play experience of the girls. The female participants were thus asked 
additional questions about the game mode. They also had a free text question for indi-
vidual responses. 

Computer emotion scale: The computer emotion scale [21] is a survey with 12 
different items that are associated with four basic emotions (happiness, sadness, anxi-
ety, and anger). On a Likert scale from 1 to 4 the participants have 9 specific points to 
report on how they felt while playing the mobile game. 

Game engagement questionnaire: The game engagement questionnaire (GEQ) 
[20] consists of 19 items that can be assigned to the players concerning the engage-
ment they experience when playing the game. The questionnaire distinguishes be-
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tween four different dimensions: immersion, presence, flow, and absorption. A Likert 
scale between 1 and 5 is used to describe the states. 

Worksheet: A special worksheet was prepared for assessing whether the students 
can assign the concepts they have learned to other given problems in a similar do-
main. The prerequisite was to complete all concept-learning and practical missions in 
the mobile game in order that all the necessary concepts are known. The worksheet 
was embedded in the whole game story where the students have to help the robot to 
escape from the planet. In this context they had to fix the broken “calculation module” 
by writing a piece of code that counts from 3 to 30 in steps of 3. The objective of this 
exercise was to find out if the students can transfer the concepts of loops and variables 
from the domain of the space mission to a that of mathematical field. They were pro-
vided with an additional hint about the concepts to be used. 

4.4 Experiment results 

Since there are some differences regarding experience in game-based learning we 
decided to separate the evaluation of the game engagement questionnaire and the 
computer emotion scale according to the school types. 

After playing the game, the students of both groups were asked to fill in the game 
engagement questionnaire, to evaluate their engagement. In the new secondary school 
(see Figure 5) engagement was significantly better than in the academic secondary 
school (see Figure 6). According to the immersion (M=3.78; SD=1.47) the players of 
the first group were profoundly caught up in the game. By contrast, the second group 
was less immersed (M=1.83; SD=1.34). An important factor concerning motivation 
and learning is the flow [8]. The first group had a relatively high level of flow 
(M=3.53; SD=1.5) compared to the second group (M=1.79; SD=1.26). 

 

Fig. 5. Game engagement in new secondary school pupils. 

 
Fig. 6. Game engagement in academic secondary school pupils. 

Presence
Absorption

Flow
Immersion

1 1,5 2 2,5 3 3,5 4

Presence

Flow

1 1,5 2 2,5 3 3,5 4
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The second factor to be evaluated was that of emotions [21] experienced concern-
ing the game. In both groups the game caused mainly positive emotions. Bad emo-
tions such as anxiety, sadness or even anger had a relatively low occurrence in both 
groups. But the happiness level (M=3.39; SD=0.63) in the first group (see Figure 7) 
was higher than in the second group (see Figure 8) (M=2.56; SD=0.97).  

 

Fig. 7. Emotions when playing the game in new secondary school pupils. 

 

Fig. 8. Emotions when playing the game in academic secondary school pupils. 

All 17 groups were able to pass every concept-learning game mission within the 
given time. The average duration for solving a single level was 0.96 minutes. Only 
35.75% passed the levels on their first try. On the one hand this was caused by the 
fact that the game enemies defeated the players but on the other hand the players did 
not read the text carefully and were thus unable to give the right answer. After a few 
tries the pupils realized that they would not be able to pass the level when they 
skipped the learning contents. On comparing both school types, the academic second-
ary school (0.75 minutes) fares a little better than the new secondary school (1.18 
minutes).  

After accomplishing all concept-learning tasks, the players started with the practi-
cal missions. 15 out of 17 groups were able to solve all three practical missions. The 
average duration was 4.82 minutes per level. In the third mission there were two al-
ternative possibilities to the use of the loop block. First, the level of difficulty was 
chosen above 50%, so the disk was placed in the second third to engage players in 
using loops instead of using the same control block each time. The second scope was 
to count from 20 to 30. Three out of 15 groups in this level did not use loops for 
counting to 30. They used a single print command with the expected output instead. 
No group used the loop block to repeat a moving command. By comparing the aver-
age time per mission, the academic secondary school pupils were about 27% faster 
(4.07 minutes) than the new secondary school pupils (5.57 minutes). 

Happinness
Sadness
Anxiety
Anger

1 1,5 2 2,5 3 3,5 4

Happinness
Sadness
Anxiety
Anger

1 1,5 2 2,5 3 3,5 4
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At the end of the experiment 9 groups tried to solve the given worksheet. The pu-
pils were asked to write the Python code on paper. We told them there was no need 
for a correct syntax emphasis and that they could also use the game. After a few 
minutes we collected all worksheets and wanted to discuss the solutions together. One 
single group only had a broad idea of how to solve the task with a loop. A second 
group used a print command, but none of the other groups could not find an appropri-
ate solution.  

At the end of the lesson the students filled in a questionnaire. One item was an 
open-ended question about the game in general. The feedback can be classified into 
two groups: language and game control. Five (out of 30) students said that the lan-
guage used (English) was too difficult to understand and they asked for a German 
game version. The second category was about the control. The pupils answered that 
they had experienced difficulties in steering the robot. 

4.5 Gender-specific aspects 

A thematic priority of our experiments was the perception of the female partici-
pants. We thus offered five additional questions (see Table 3) and some open-ended 
questions to cover this issue. These five questions were rated on a five-element Likert 
scale.  

Table 3.  Answers of the questions about the girls’ perception. 

 Strongly 
agree Agree Undecided Disagree Strongly  

disagree 
I liked the kind of game. 11 5 1 0 0 
The character ‘Rob the Robot’ was appealing. 10 5 1 0 1 
I enjoyed playing the game. 11 4 1 1 0 
The topic ‘space’ is interesting. 6 3 5 2 1 
I enjoyed programming. 7 5 3 1 1 

 

As shown in Table 3, most of the girls enjoyed playing the game and its space 
theme. In the open-ended questions, only one girl from the entire group, pointed out 
that there is no possibility to change either the sex or the name of the robot. Apart 
from this, all other answers were related to the game itself (control, missions and user 
interface). 

After 50 minutes six out of nine of the girl groups finished all the concept-learning 
and practical levels. At the same time, four out of seven of the boy groups solved all 
the tasks. Compared to the average duration of the explorative missions the girls (0.87 
minutes) were very similar to the boys (0.83 minutes). In the practical missions, the 
girls (4.31) were even slightly faster than the boys (4.40 minutes). The girl groups 
were able to complete the concept-learning levels with a 27% success rate at the first 
try. The boys solved these missions at the first time with a 44.29% success rate. The 
average number of attempts at the practical missions (number of restarts at the robot 
mission) was very similar for both groups. All gender-related results are listed in the 
subsequent Table 4. 
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Table 4.  Comparing the performance categorized by players sex. 

Sex Groups Groups 
completed 

Concept-learning Practical 
Avg. 

Duration 
1st 

 attempt 
Avg.  

Duration 
No. of 

attempts 
Female 9 6 (66.67%) 0.87 min 27% 4.31 min 2.50 
Male 7 4 (57.14%) 0.83 min 44.29% 4.40 min 2.43 
Mixed 1 0 2.83 min 57% - - 

5 Findings and Conclusion 

We extended the study of the educational videogame sCool and its usage in school 
classes in this study based on our previous work [1, 2]. In two experiments with the 
same course set-up but different school types, we wanted to determine if sCool can be 
used in an educational context to improve the students’ computational thinking skills.  

The evaluation showed that the students in the first group (new secondary school) 
were more engaged. This can be traced back to the fact, that the second group had 
much more experience with game-based learning in class, while it was a first experi-
ence for the other groups. In a comparison of the performance of both school types, 
the academic secondary school fared slightly better. They passed through both the 
concept-learning and the practical missions faster. After the course in the video game 
the groups should be able to solve a practical worksheet, based on the learned con-
cepts. No group could transfer the concepts from the game to a similar task.  

In addition to the evaluation of the performance of all the players we also analysed 
the perception of the game by the girls. Most of the girls liked the game and its topic. 
The majority also enjoyed coding the robot. One girl mentioned some gender-specific 
issues with the game respectively the story. The performance of the girls was similar 
to that of the boys and they were faster than the boys in the practical missions. 

For future work, we intend to adapt the design of the courses, so the abstraction 
from the concept in the game to a real-life example will be more of a natural step. 
With this intention we are reworking the practical missions and adding more possibili-
ties for students to gain a better understanding of certain specific concepts. We also 
will focus on the gender aspect and rethink both the character of the game and the 
outer skin it presents, to make it more attractive to girls. 
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