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Figure 20-16: Mænage School feedback (unfolded) 

20.2.5. The Reward View 

The reward panel in Figure 20-17 let the teacher adjust the school class reward, points 

needed for reward, and how much each group type was worth, with default values in place for 

less setup. As the teacher updated the required points for the reward, the progress bar would 

update in real-time to give the teacher a visual indicator of how close they were to the goal. 

 
Figure 20-17: Mænage School reward view 
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21. Results and Usability Analysis 

This subchapter presents the results from the testing of the third iteration, the testing of 

the high-fidelity prototypes. When a tester had completed the scenarios without assistance they 

filled out a Likert scale form, a SUS form, and gave their comments on the prototype. 

21.1. Pupils’ Concept Feedback 

Table 21-1 is a result of the feedback (F) from the tester and the observations (O) made 

during the testing of the pupils’ high-fidelity prototype. 

Scenario 1: Complete your homework assignment in mathematics. 

F1.1 It is a little difficult to click the buttons on the form, as they are very small. 

O1.1 A user meant the green checkmark meant finished, and that it is correct. 

O1.2 At first, they do not know what to click, but after trying to click different things all 

interactions drastically speed up after the first task. 

O1.3 Some clicks through the tabs and closes the homework. When the homework is still 

in their pool they click on it again and keeps clicking different things, when they hit 

the checkbox and it becomes green and checked they all seem to get it and goes 

back to check the boxes. 

Scenario 2: Complete your Norwegian homework. 

O2.1 No problem at all, every tester found it and said it was because of the flag, also 

completing the task seemed easy to them after doing the mathematics one. 

Scenario 3: Check if you have any messages from your teachers. 

O3.1 Tried to click their own avatar in the main view to check for messages. 

F3.1 The exclamation point makes sense for messages. 

Scenario 4: What does your class get to do when you have collected enough points, and how 

far have you come towards your goal? 

F4.1 Where do you see how long it takes? 

F4.2 I think that when it fills up we are finished. 

O4.1 A user though the progress bar in the main view meant how far they were through 

the school year, but changed mind when opening the school view and read the text 

on the progress bar there. 

Scenario 5: Who have collected the most points in your class? 

O5.1 Everyone found this without any problem. 

Scenario 6: How can you get more homework for earning extra points? 

O6.1 Everyone found this without any problem. 

F6.1 But what if I do not want to do more homework? 

Additional feedback 

F7.1 The icons were very easy to understand. 
Table 21-1: Feedback for pupils’ high-fidelity prototype 
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The pupils filled out the SUS schema in Appendix B, in Table 21-2 are the results and the 

calculated SUS scores. The SUS translation is from Bangor et al. (2009). 

System Usability Scale T1 T2 T3 T4 T5 T6 

1. I think that I would like to use this product 

frequently. 

5 5 5 5 5 4 

2. I found the product unnecessarily complex. 1 1 1 1 1 1 

3. I thought the product was easy to use. 5 5 4 5 3 5 

4. I think that I would need the support of a 

technical person to be able to use this product. 

1 1 2 1 2 4 

5. I found the various functions in the product 

were well integrated. 

5 3 4 5 4 3 

6. I thought there was too much inconsistency in 

this product. 

1 1 2 1 2 2 

7. I would imagine that most people would learn 

to use this product very quickly. 

3 5 3 5 5 5 

8. I found the product very awkward to use. 1 1 1 1 1 1 

9. I felt very confident using the product. 5 5 4 5 3 4 

10. I needed to learn a lot of things before I could 

get going with this product. 

1 1 2 1 1 2 

SUS score 95.0 95.0 82.5 100.0 85.0 77.5 

Average SUS score 91.5 
Table 21-2: SUS scores for pupils' high-fidelity prototype 

An average score of 91.5 is within acceptable boundaries, the score could still be 

improved with the feedback gathered from the testers. 

21.2. Teachers’ Concept Feedback 

Table 21-3 is a result of the feedback (F) from the tester and the observations (O) made 

during the testing of the teachers’ high-fidelity prototype. 

Scenario 1: Add a new sub goal in task group “B” in Mathematics. 

F Perhaps there should be two save buttons, it is a little difficult to notice the tiny 

checkmark. 

F The new sub goal should appear at the top because if you add a few you do not see 

that you add a new one. 

F How do you save? 

Scenario 2: Add a new task group in Norwegian that is extra homework for those who want to 

do it, and add two sub goals where at least one of them have a link. 

O Some used long time to notice the question mark when needing the information it 

gives. 

F Is the link saved now that I added one? 

Scenario 3: Delete the task group in Norwegian that is missing a name. 

- - 

Scenario 4: Based on what the pupils had former week, assign them new homework. 
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F I would like to be able to click through all the pupils without closing the window 

every time. 

F I would like to be able to see who did extra tasks in the log. 

F I would like to see the discrete feedback in the log too so that I do not have to scroll 

through all the feedback. 

F This would be a little cumbersome if you had 30 pupils. 

F I would like the last pupil you clicked to have a different cell color than the rest, it is 

difficult to trace back how far you had gotten. 

F Are the numbers in the left column week numbers? 

Scenario 5: Give class 5C a message that reminds them to get their parents to sign their note 

about the school milk offer, the deadline is approaching. 

F It is a little strange that the entire message written is displayed in the feedback toast. 

F I would like to be able to give messages to specific pupils, some need additional 

reminders. 

Scenario 6: Check if the task group “A” had a sufficient difficulty. 

F It makes more sense to me that time spent and discrete feedback switch places. 

F It would be easier to see the discrete feedback if it were color coded with green, 

yellow, and red.  

F The average feedback can be misguiding if one states easy and one hard, it shows up 

as just right, but it is great if you look at the specific entries. 

F Perhaps it should be possible to answer feedback from pupils in case their extended 

feedback is a question? 

Scenario 7: The pupils want to eat pizza rather than playing soccer, but you think the required 

points for such a goal is too low. Change the reward to please the pupils and adjust the 

required points to 6000 to give them a fair challenge. 

F The save button is a far down, it might be difficult to see it with a smaller screen. 

F Why is the heading in a tab if there is only one? 

F Why is there a save button in reward but nowhere else? 
Table 21-3: Feedback for pupils' high-fidelity prototype 

The teachers filled out the SUS schema in Appendix B, in Table 21-4 are the results and 

the calculated SUS scores. The SUS translation is from Bangor et al. (2009). 

System Usability Scale T1 T2 T3 T4 T5 

1. I think that I would like to use this product frequently. 5 4 5 5 4 

2. I found the product unnecessarily complex. 1 1 1 1 3 

3. I thought the product was easy to use. 5 5 5 5 3 

4. I think that I would need the support of a technical 

person to be able to use this product. 

1 1 1 2 4 

5. I found the various functions in the product were well 

integrated. 

5 4 5 4 5 

6. I thought there was too much inconsistency in this 

product. 

1 1 1 1 1 

7. I would imagine that most people would learn to use 

this product very quickly. 

5 5 4 4 5 

8. I found the product very awkward to use. 1 1 1 1 2 
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9. I felt very confident using the product. 5 5 5 2 3 

10. I needed to learn a lot of things before I could get 

going with this product. 

1 1 1 1 2 

SUS score 100.0 95.0 97.5 85.0 70.0 

Average SUS score 89.5 
Table 21-4: SUS scores for teachers' high-fidelity prototype 

An average score of 89.5 is within acceptable boundaries, the score could still be 

improved with the feedback gathered from the testers. 

21.3. Usability Analysis 

After the testing of the third and final iteration was finished the results were reflected 

upon to identify what worked and what could have been done differently. 

Pupils 

The biggest hurdle for most of the pupils was the initial task. Everyone found the subjects 

in their own pool, but they did not understand everything that was clickable from the start. The 

good part of the design was that when the pupils started clicking everything to check what could 

be clicked it was impossible to break something and the actions were easily reversible. For the 

most part, all pupils understood that the “X” meant closing the window, next they found out what 

the tabs did. One out of two things happened, either the pupil figured out the tabs and started 

traversing them without checking the checkbox, but went back and checked all of them when 

they realized it. Or, they got the point of the checkbox from the start and traversed the tabs. 

There was never any doubt about how the links worked, and after completing the mathematics 

task, the Norwegian and extra task were easy. The clickable areas of the feedback form made 

some testers click multiple times as they seemed to be a too small to hit the first time, this could 

perhaps be fixed if the elements accepted input further away from themselves. 

It seemed like a few pupils did not understand the concept of a progress bar, but because 

of how the reward name was put in the middle of it there was something to it. Also, a user tried 

the avatar’s window to check for messages from the teacher, although after not finding them 

there the school class view was clicked second. To sum up, the interactions were easy to 

understand after getting over the first hurdle. 

Teachers 

The biggest improvement using the high-fidelity prototype was the possibility of giving 

clear feedback to the users. The task editor is by far the most complex part of the system but did 

great for the most part. Some minor feedback was that the new sub goal should be added on top 

of the others in case the new one would appear below field of view, something I did not even 

consider. What would need a change when further working on the concept would be to make the 

save button much more obvious when you save a homework group. Not everyone noticed the 

edit button turning into a checkmark and some did not find the button at all. 
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When assigning the groups to pupils, the teachers wished for it to be more efficient, 

namely that when having a large amount of pupils it would be annoying having to close and open 

the log 30 times. In addition, when having to close the modal between every pupil it sometimes 

got difficult to see who was the last pupil you clicked. Further work with the concept should try 

to have a way of clicking through the pupils and perhaps even marking which was the last visited 

pupil cell. Mostly the users seemed to feel in control where the feedback toast was a contributor, 

however, the toast message would need to have shorter feedback and not print the whole 

messages such as in the information view.  
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VII. Discussion & Future Work 

Research Design Evaluation 120 

Result Analysis 123 

Evaluating the Project 128 

Future Work 132 

 

When the last prototypes had been tested, it was time to look back and reflect upon the process. 

The research design was evaluated, both how the research strategy was used and the data 

generation methods. Then the results beyond usability were discussed from the iteration 3 

testing, followed by evaluating the project by answering the research questions and fulfilling its 

goal. The Chapter rounds of by presenting what ought to be done in the future of the Mænage 

School concept. 
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22. Research Design Evaluation 

This subchapter presents a discussion of the different research methodologies and how 

they were used in the thesis. As well as factors that could have affected the results throughout 

this thesis. 

22.1. Research Strategy Evaluation: Design and Creation 

Throughout this thesis the design and creation research strategy was used and resulted in 

a limited instantiation of the concept, namely two high-fidelity prototypes. By talking to teachers 

and pupils I developed an awareness of what needs they had towards a concept that should 

motivate children to do homework and at the same time ensure the teachers would spend their 

time efficiently. From this data and the theories and applications studied under Chapter II 

Background, a suggestion was made to address their problem. The idea was then implemented as 

prototypes, the first and second iterations as paper prototypes and the third as high-fidelity 

prototypes. After each iteration the results were evaluated and the new knowledge obtained was 

identified. 

What was good with design and creation? 

The design and creation strategy focuses on developing new IT artifacts, and is a 

problem-solving approach with a process similar to a “normal” software development process. 

The positive effects of this can be that you have something to showcase, in this case a Unity 

application and a Vue.js application. This strategy comes natural in technical and development 

work, which may appeal to people who like to create and design, such as myself. Since 

technology keeps moving forward there might be plenty uses for technology in Norwegian 

elementary school, some good examples of such applications were mentioned in subchapter 4 

Related Work. 

Potential downsides and problems 

A challenge when using this strategy, however, might be to justify the work as more than 

just another creative work, which I think is justified throughout this thesis with iterating over the 

awareness, suggestion, development, evaluation, and conclusion steps of the design and creation 

strategy. It might also be a point that you will need a certain skillset to pull this off, since you 

need the technical and design skills to actually make an artifact. In my case, I had little 

experience in Unity and no experience in Vue.js, but in my spare time I love to create various 

things and trying out different technologies which resulted in me having the fundamentals to get 

me started with the two different technology stacks. Another problem with this strategy might be 

that it can become outdated due to rapid technological advancements, for all I know some the 

technologies used might be legacy technologies in the near future. As I will be moving on to 

different projects in the future I do not know if the applications will work in later releases of their 

technologies, unless they are 100 % backwards compatible.  
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Having an iterative process 

As seen in Figure 22-1, the average SUS score increased for each iteration of the project. 

I think it was worth having an iterative process instead of a linear one as I was able to constantly 

ask the intended users for feedback and relatively quickly adapt to their input in a new version of 

the prototype. This way, I saved a lot of time not implementing unnecessary features, and since 

the paper prototypes looked unfinished and rough around the edges it might have been easier for 

the users to criticize them. As the figures indicate there were clear problems with the first 

iteration of the pupils’ concept, if I had developed that solution it is possible I would not have as 

satisfactory results as I got. 

 

Figure 22-1: Average SUS score chart 

At the same time I thought the gap between iteration two and three would be bigger since 

the second was on paper and not on the actual device. Thanks to the iterative nature of the 

project I detected a disconnect between what I thought the pupils wanted and what they actually 

wanted, which resulted in a redesign in their concept which had to be accommodated in the 

teachers’ concept as well as mentioned in Chapter V, Iteration 2 – Concept Refining. By having 

a linear software development process I might have gotten further developing a product, but 

again, maybe not a product that met the users’ needs well. 

22.2. Data Generation Methods Evaluation 

Through this thesis, data was generated through the use of interviews, observations, and 

documents. Below follows some advantages and disadvantages I experienced when using these 

methods. 

Semi-structured Interviews 

As the primary data generation method, interviews provided a lot of data in this thesis. 

What makes this method stand out is the amount of data it gets you and dependent on what level 

of structure you chose, you only need your communication skills to conduct one. You can check 

that the interviewee fits your focus group, which you would not be able to do if you spread for 

example a questionnaire on the Internet. The people interviewed also seemed happier when they 

could freely state their opinions and ideas as opposed to filling out the questionnaires. The 
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amount of unstructured data comes at a price though. First it is the interview itself, then 

transcribing said interviews, and after that you are left with a lot of unstructured data that is not 

necessarily similar to each other. A reason I felt it was a good idea to have more data generation 

methods than only interviews was the reliability of the data. I as the interviewer might affect the 

situation just by being there, especially when talking to shy pupils it might have been difficult for 

them to criticize the prototypes. Also, when there were two or more pupils interviewed, 

sometimes the other pupil(s) would claim their idea as the best and prohibit the others from 

saying what they meant. Although it is difficult to know if the benefit of discussing things 

together with someone else outweighs this problem. The reliability of the data can become 

highly subjective and is purely based on what the interviewee say or think they do, opposed to 

what they actually do. Overall, I think it synergized especially well as semi-structured together 

with questionnaires such as the SUS scale which together yielded both a formative and 

summative evaluation of the prototypes. 

Observations 

Systematic observations help mitigate the problem mentioned above, that the reliability 

of the data from interviewees is solely based on what they say or think they do, it reveals what 

they actually do. Observations were used during the testing of the prototypes and the data were 

categorized with each scenario test which meant they were ready for analysis after the test. 

Observations can provide you with data you and the user are unaware of, but may be limited to 

obvious behavior since it might be difficult to determine the reason behind it. If I was to do this 

project all over again I would have considered using eye-tracking with the observations, since 

heat mapping and point mapping might have revealed more of the underlying reasons. 

Questionnaires 

Questionnaires feel like the most time-efficient method I utilized during the thesis. By 

having only closed questions, it was easy for the pupils and teachers to fill them out and the data 

was easily categorized and ready to analyze, and require no social skills from the researcher to 

affect the quality of the results. In my case, I used a five-point Likert scale. The downside to that 

seemed to be that pupils would often default to the extremes, 1 and 5, as a discrete answer. The 

downside of using the System Usability Scale on pupils was that the language was a little hard to 

understand for them, and some were out-maneuvered by 5 changing from being best to worst 

every other question. 

Documents 

Lastly, homework sheets were collected from teachers, parents, and pupils. The benefit of 

using documents is that it can be done quickly and asynchronous, meaning you can send out 

emails to parents and teachers, who then answers you when they can and can opt to forward it to 

people they know. Another great benefit is that the homework sheets already existed 

independently of the thesis and therefore were available in great number and highly accessible, 

and also authentic- they were not fabricated by a teacher to show you how a “normal” homework 
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sheet looks like. However, when collecting them like this I could only verify their authenticity by 

verifying them against teacher and school class. 

23. Result Analysis 

This subchapter presents and analyses the responses from the testing of the two final 

pupil and teacher prototypes. The SUS scores were presented in subchapter 21 Results and 

Usability Analysis, this part focuses on the results from the five-point Likert scale with 

statements related to the research questions and goal which were answered in addition to the 

SUS form. The alternatives “strongly disagree” and “disagree” are grouped together, as well as 

“strongly agree” and “agree” because I was most interested in knowing whether the subjects 

disagreed, agreed, or were neutral. The full results can be seen in Appendix D. 

23.1. Pupils’ Concept 

17 pupils, 11 boys and 6 girls, participated in this thesis through its different iterations. 

As seen in Figure 23-1, there were 6 pupils participating in the testing of the high-fidelity 

prototype and 17 in total throughout the thesis. 

 
Figure 23-1: Pupil participation 

Two school years are not represented at all which are 4th year pupils and 7th year pupils. 

However, since there are participants from both 3rd and 5th year one can perhaps come to some 

conclusions for the 4th year as well. Assumptions about 7th grade pupils are therefore limited to 

the experiences of the 8 teachers that contributed to this thesis. However, one thing to notice is 

that they were not asked in the Likert scale about the difficulty of the homework and thereby the 

game. This was because the difficulty of the homework would be set by the teacher, and Mænage 

School simply enables this. 

23.1.1. Motivation 

Table 23-1 presents statements from the Likert scale which has to with the pupils’ 

motivation when doing homework in Mænage School.  
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ID Statement Group Disagree Neutral Agree 

3 It was fun to do homework in the 

application. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

33.3% 

0% 

83.3% 

66.7% 

100% 

4 I felt like an important part of my 

class when I got us more points. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

33.3% 

0% 

83.3% 

66.7% 

100% 

5 I thought it was fun that I had 

collected the most points in the class. 

All 

Female 

Male 

0% 

0% 

0% 

33.3% 

66.7% 

0% 

66.7% 

33.3% 

100% 

8 I thought it was fun getting points for 

doing homework 

All 

Female 

Male 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

100% 

100% 

9 I thought it was so much fun getting 

points for doing homework so that I 

wanted to do even more homework. 

All 

Female 

Male 

0% 

0% 

0% 

50% 

66.7% 

33.3% 

50% 

33.3% 

66.7% 
Table 23-1: Motivation questions results 

There is mostly a positive attitude towards doing homework in Mænage School. The 

application aimed to motivate the pupil by presenting the homework in a clear format, providing 

a sense of belonging to her or his school class by providing a shared goal, a partial high score list 

for the ones that are concerned with competition, and awarding points towards the goal. The 

answers show that the different aspects can be rewarding, but not as much for everyone, which 

also is reflected in results from earlier iterations. However, no one was de-motivated by the 

different aspects that did not appeal to them, they were only indifferent to it. As indicated by 

item 8 and 9, points are motivating to get, but perhaps not enough for everyone to go ahead and 

complete extra homework tasks. It is also interesting to see that the female participants were the 

least motivated by points. 

23.1.2. Execution: Homework Sheet Tasks 

Table 23-2 presents the results of the Likert scale that has to do with doing homework in 

Mænage School, this makes up usability, engagement, and control. 

ID Statement Group Disagree Neutral Agree 

10 I thought less about time and place 

when using the application. 

All 

Female 

Male 

0% 

0% 

0% 

33.3% 

66.7% 

0% 

66.7% 

33.3% 

100% 

11 By looking at the application I 

understood I had executed an action. 

All 

Female 

Male 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

100% 

100% 

12 It was easy to understand what I was 

working towards at all time. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

33.3% 

0% 

83.3% 

66.7% 

100% 

13 It was easy to see what my 

homework was. 

All 

Female 

Male 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

100% 

100% 
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15 It was easier to see my homework in 

the application than in my traditional 

homework sheet. 

All 

Female 

Male 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

100% 

100% 

16 It was easier to use web pages in the 

applications than writing the links 

into the web browser myself. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

33.3% 

0% 

83.3% 

66.7% 

100% 

17 It was easy to view messages from 

my teacher. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

33.3% 

0% 

83.3% 

66.7% 

100% 
Table 23-2: Execution: Homework sheet tasks questions results 

Items 10, 11, and 12 were are concerned with some parts of the Flow experience 

(Csikszentmihalyi, 1990) and Malone’s (1980) challenge category where a player should always 

be able to know what goal they are working towards. Item 10 might indicate that Mænage 

School was engaging to some extent, but that more work could be put towards engagement. It is 

clear that they all thought it was easier to see their homework in the application than on their 

traditional homework sheets, and that it was easy to use web resources and find messages from 

their teacher. All in all, it seemed like the pupils enjoyed having their homework sheet in 

Mænage School and that they managed to complete their homework assignments. 

23.1.3. Codetermination 

Table 23-3 presents the two items that had to do with being able to participate with their 

opinions towards improving homework. 

ID Statement Group Disagree Neutral Agree 

6 It was easier to state my opinion 

about the homework. 

All 

Female 

Male 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

100% 

100% 

7 I liked how easy it was to state my 

opinion without having to speak out 

loud in the classroom. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

33.33% 

0% 

83.3% 

66.7% 

100% 
Table 23-3: Codetermination question results 

Item 6 and 7 indicate that the pupils enjoy being able to give the teacher feedback on 

their homework assignments, and that some enjoy the ease of not having to tell their teacher in 

person. Pupils also did not seem to mind having to fill out the feedback form after every 

homework and enjoyed having closed questions with a finite set of alternatives. They also agreed 

with having the continual feedback optional, but that most of them did not have anything to say 

as it was just a test. In further work, I would like to find out if there was something to the one 

pupil who liked the easy of giving the opinion, but that it did not necessarily has to do with not 

having to speak up in the classroom. 

23.1.4. General 

Table 23-4 presents the one item that was new and experimental in the high-fidelity, the 

complete animation. According to item 14 almost all the pupils understood what it meant that the 
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task dissolved in to small particles and traveled in to their school class icon. For further work it 

might be interesting to test if for example the use of sound could further engage the pupils.   

ID Statement Group Disagree Neutral Agree 

14 It was easy to see that my class got 

more points as I did homework. 

All 

Female 

Male 

0% 

0% 

0% 

16.7% 

0% 

33.3% 

83.3% 

100% 

66.7% 
Table 23-4: General question results 

The overall feedback from the pupils was that they enjoyed Mænage School and would 

like to have their homework in an application like this, instead of in the traditional homework 

sheet. 

23.2. Teachers’ Concept 

Five of the eight teachers that had contributed to this thesis tested the high-fidelity 

prototype and rated the five-point Likert scales below. 

23.2.1. Execution: Creating the Homework Sheet 

Table 23-5 presents the results that have to do with performing the tasks the teacher 

would normally do when creating the homework sheets but in Mænage School, this means 

creating and assigning homework as well as giving messages to the pupils. 

ID Statement Disagree Neutral Agree 

1 I think it will take less time to set up homework in 

Mænage School than in a traditional homework 

sheet. 

0% 40% 60% 

2 I think Mænage School will distribute homework 

more efficiently than a homework sheet on paper. 

0% 0% 100% 

3 Mænage School made it easier to adapt teaching to 

pupils at different skill levels than a traditional 

homework sheet. 

0% 0% 100% 

4 It was easy to use the homework group tool. 20% 0% 80% 

6 It was easy to see which task groups a pupil was 

assigned. 

0% 0% 100% 

7 The homework group history made it easier to 

assign new homework to pupils. 

0% 0% 100% 

10 It was easy to use the message tool. 0% 0% 100% 
Table 23-5: Execution: Creating the homework sheet questions results 

Item 4 along with the usability analysis of iteration 3 indicates that the homework group 

was too complex and did not score good enough usability wise. However, the rest of the items 

indicate that the other major parts were easy enough to use. There was no doubt among the 

teachers that distributing the homework would be more efficient with Mænage School, but 40% 

is neutral to that it would save them time than doing it the traditional way. One possibility of this 

might be what was pointed out in the task distribution panel, that it took too long time assigning 
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homework to one pupil, closing, and assigning to the next pupil. Another possibility could also 

be that the teachers have a procedure they are used to when making homework sheets, and that 

Mænage School has not been through the different phases of the technology domestication 

process by Lie and Sørensen (1996) yet. 

23.2.2. Utility 

In order for the teachers to even considering incorporating Mænage School in to their 

routines, it had to be of use to them. Table 23-6 presents the items that have to do with the 

utilities Mænage School provides. 

ID Statement Disagree Neutral Agree 

5 By using grouping of homework tasks I can adapt 

homework to pupils at different skill levels. 

0% 0% 100% 

8 I think it becomes easier for pupils to use web 

resources by using Mænage School. 

0% 0% 100% 

9 Mænage School made it easier to give messages to 

my school class(es) than in a traditional homework 

sheet. 

0% 0% 100% 

11 The feedback from the pupils made it easier to 

know what to focus on next. 

0% 0% 100% 

12 It gave increased benefit having the average 

feedback for each homework group. 

0% 0% 100% 

13 It was useful to know how long time the pupils 

spent on their homework. 

0% 0% 100% 

14 I think it is easier for pupils to give feedback 

through the app than physically to the teacher. 

0% 0% 100% 

Table 23-6: Utility questions results 

Since all items are at 100% there is a strong reason to believe that Mænage School 

provide enough utilities for the teacher that they might consider using it. Throughout the thesis 

the feedback from the teachers indicated that the pupils’ feedback was one of the most important 

features to them because it filled a need the traditional homework sheet could not fill. Second 

most important was the ability to create homework for the school class, but this is already 

possible in a traditional homework sheet, just not efficient enough. The overall impression after 

their comments and feedback was that all teachers deemed the product helpful, and were 

interested in applying a similar product to their future work which is what the results of question 

one in the SUS Likert scale indicated as well. 
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24. Evaluating the Project 

This subchapter presents the fulfillment of the research questions and research goal of 

this thesis. First, each research question will be answered, and from there the research goal will 

be more of an overview of the research questions of what was accomplished. 

24.1. Fulfillment of Research Questions 

As indicated by the preliminary study demotivation towards homework was something 

that started to occur from second year of elementary school and onwards, as first-year pupils 

thought homework was fun in the degree they had homework. Challenges for the pupils can 

therefore be that it may be hard to motivate themselves to do their homework, and it can become 

difficult to maintain engagement throughout the homework session. By attempting to solve these 

problems it was important to not let it further strain the already limited time a teacher has to 

create the homework sheets during their work schedule. 

24.1.1. RQ1: How does Mænage School affect pupils’ motivation 

towards homework? 

In order to affect pupils’ motivation towards homework Mænage School builds upon 

theories defined in Chapter II. By allowing the teacher to split the homework into sub goals, the 

teacher can ensure optimal information complexity for the pupil. This enables the teacher to use 

models like the experiential gaming model allowing the pupils to creatively think, reflect, and 

test solutions. The teacher can create a variety of sub goals: an example could be a task that first 

reflects on a new topic, then introduce information about the domain by using web resources 

such as for example video in sub goal two, and then test out their new knowledge as problem 

solvers with challenges in sub goal three- allowing for models like experiential gaming (Kiili, 

2005) and/or flipped classroom. This means that the Mænage School concept does not directly 

determine the difficulty of the game by itself, the teacher does. Indirectly, however, it does, 

because it enables the teacher to get appropriate feedback from the pupils’ homework and 

enables them to provide each pupil with homework at appropriate level of difficulty. According 

to Kiili (2005) problems with games that can prevent Flow are lack of concentration, challenge, 

player skills, control, clear goals, feedback, immersion, and opportunities for social interaction. 

In this application, the pupil’s concentration is maintained by working towards a reward for the 

class by earning points, which should encourage a sense of belonging to his or her class. The 

teacher gets feedback from the pupils to provide homework that is more suitable for the pupil’s 

individual level. Through multiple iterations of user testing and feedback the usability was 

improved to ensure that the user was always in control, and got appropriate feedback on their 

actions. All these aspects should contribute towards deep and effortless involvement in the game. 

To sum up, Mænage School affects the pupil’s motivation by using different game design 

elements to ensure deep and effortless involvement in the game. The game boosts motivation 

through awarding points, encourage the feeling of belonging to their class, enabling pupil-
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involving teaching techniques, and ensuring that each pupil is challenged at an appropriate level. 

Furthermore, the pupil should feel like her or his opinion matters by evaluating their homework. 

24.1.2. RQ2: How can a digital tool like Mænage School make it easier 

for the pupils to do homework? 

As indicated by the results analysis, the pupils felt it was easier to view their homework 

in the application rather than their traditional homework sheets. The original Mænage application 

provides an easily accessible area belonging to the player, a pool of tasks. The Mænage School 

builds upon this and seamlessly incorporates its own homework bubble to go with the chores but 

keeps a high affordance towards looking like homework of a specific subject. As mentioned 

during the discussion of RQ1, the homework is split into sub goals, this also contributes to 

lowering cognitive load and giving the pupil one clear goal to work towards at a time. In the 

document research of homework sheets, one could often see long URLs to web resources 

intended for the pupil to enter into their web browsers, Mænage School trivializes this task by 

having the web resources one click away. It seems to be the norm for digital tools for Norwegian 

elementary school to be web-based as seen in subchapter 4 Related Work. This means they can 

leverage concepts such as hyperreading, which is “reader-directed, screen-based, computer-

assisted reading” (Sosnoski, 1999) and thereby connecting content for the pupil. 

Generally digital tools such as Mænage can provide the pupil with more control and 

improved quality of life by using features not possible on paper, such as hover effects, feedback 

on action, and managing cognitive load by splitting up information. In addition, linking content 

together can also make content easier available and connected for pupil. 

24.1.3. RQ3: How can Mænage School help teachers adapt homework to 

pupils of different skill levels in a school class efficiently? 

Mænage School lets teachers create an infinite number of groups of homework that can 

be assigned to individual pupils, made common to all pupils in a class, or extra tasks that can be 

requested from pupils. The groups are flexible in the way that they do not have to be used as 

difficulty groups, but just as well as a way of helping pupils with another first language that does 

not understand the default language in the classroom, the teachers use it as they want to. The 

groups made assignable can then be distributed among pupils where the teacher also can see a 

week history displaying pupils former groups. In addition to homework, the teacher could also 

add messages to the pupil and parents to read, just as in a traditional homework sheet. According 

to results from subchapter 23, Result Analysis, Mænage School provides many utilities for the 

teachers who participated to this thesis, where some benefits are homework distribution and 

efficiency in making the homework sheets. The results also state that the homework group tool 

might be too complex for some, and that they would want assigning groups to pupils faster when 

assigning to each pupil in the entire class. Mænage School also lets the pupils give feedback on 

every homework group assigned to them for the teacher to view as a summary or specific for 

each pupil. The teacher can then see if the pupil thought the homework were appropriate for their 
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skill level, how much time they spent on their homework, and if the pupil provided one the 

teacher could view extended feedback on the homework. 

To sum up, Mænage School provides the teacher with feedback from homework pupils 

have completed so that the teacher can quickly adapt new homework to each individual’s skill 

level. The teacher can add messages to the pupils, and can use the homework group tool to make 

multiple groups of homework to make them assignable to individual pupils, common to all 

pupils, or extra. 

24.2. Fulfillment of the Research Goal 

Explore if game design can boost pupils’ motivation towards homework, and if such 

a concept can help the teacher adapt to each individual pupil’s skill level more efficiently 

was the research goal of this thesis. Three iterations of user testing indicated that a concept using 

game design, such as Mænage School, can contribute to the pupils’ motivation towards 

homework. A web tool for teacher was also part of the concept and provided utilities and 

features for making the process of homework sheet making and adapting to pupils’ skill levels 

more efficient. The participants of this thesis only make up a very small part of the possible users 

of such a concept and can therefore only be used as an indication of what could be the results of 

testing it on a larger set of users. The research questions and goal are therefore concluded 

fulfilled, although further work would be needed as indicated by the results. 

24.3. Challenges 

Throughout the thesis some challenges occurred, below are challenges related to 

planning, technology, and testing and that I in hindsight did not foresee.  

Planning 

The only real challenge that had to do with planning was the estimation of how long it 

was supposed to take to complete the data collection in the preliminary study. Nine public 

elementary schools in Ålesund municipality were contacted via email where of only two 

answered. One said they had no time for such things, the other administration agreed to ask their 

teachers, where none of their 60 teachers wanted to participate. With no luck getting pupils from 

any of the schools, I reached out to parents and asked if they were interested in participating in 

the research, which thankfully many of them were. They even got the ball rolling by connecting 

me with teachers they knew, and this was how I in the end got the help of 17 children and 8 

teachers, thanks to a lot engaged parents who recognized the problem of children having problem 

with the motivation towards homework. This process then took two months longer than first 

anticipated and delayed the whole project since besides the theory everything in this thesis builds 

upon that valuable initial data. 
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Technology 

As mentioned under the technology section I had little to no knowledge of the version of 

Unity used and none in Vue.js, but some knowledge in similar technology stacks. During the 

long data generation phase I reached out to a professional Unity developer which gave me a 

thorough crash course in Unity and its workings, which again saved me a lot of time. The 

problem with the original Mænage project was that it was not documented and used some third-

party dependencies which I was not able to update to the newest version of Unity, and resulting 

in settling with Unity version 5.5.4. If I were to do it all over again I think I would have changed 

the scope to only focus on the pupils’ concept and spend all the time delving into that aspect. 

This would have prevented the need to learn two different technology stacks and making and 

testing two prototypes for two different target groups in every iteration of the project cycle. Due 

to the time restraint, it was decided to stop at the high-fidelity prototypes and use mocked data, 

and not develop a fully connected system. This meant I did not have to learn the Meteor 

framework as well, since that was what the existing server was coded in.  

Testing 

Before this thesis, I had never worked with children as a target audience in software 

development, and I am really glad I got the chance to do it because I encountered challenges I 

did not expect to have. For example, when testing the paper prototypes, pupils found it weird that 

they were supposed to click on paper and imagine it to be on a tablet, it seemed to be too abstract 

to them. Many are used to how radio buttons and checkboxes behaves, but in iteration 1 I 

realized that pupils might not had enough experience with computers and digital devices to have 

made up these expectancies yet and therefore needed to change up my approach. Also, as seen in 

all iterations of testing, there are typically more observations than feedback from the pupils as 

they had trouble maintaining to think out loud for the duration of the testing. And when it comes 

to the System Usability Scale the questions got a little advanced for the youngest pupils, it also 

was confusing to some that 1 and 5 changed being the “best” value in the Likert scale, as they 

expected 5 to be best all the way, although some grown-ups struggled with this alteration too. 
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25. Future Work 

During the project’s duration limitations were implemented to both narrow the scope of 

the thesis and make it feasible within the time constraint. A lot of suggested features were 

recommended, as well as more things to further test further. This subchapter presents what would 

need to be done further in the development of the concept Mænage School, features that would 

be interesting to explore, and testing that should be conducted. 

25.1. Further Development 

During the development of the Mænage School concept, there was only time to make one 

iteration of the high-fidelity prototypes. Before moving on to testing new features to further 

improve motivation and potentially Learning Management System features I would like to iron 

out the problems with the teachers’ part- the complexity in the homework group tool and 

increasing the efficiency of assigning tasks to whole school classes. Suggestions for 

improvement of the task distribution panel was to be able to click through the whole class by 

assigning and clicking “next” without ever having to leave the modal, and when closing the 

modal it could highlight the last visited table cell, all usability improvements worth looking into. 

Moreover, for the prototypes to become one fully integrated system, the two high-fidelity 

prototypes would need a common API to communicate with a server and database. This could be 

in the existing API written in Meteor, or in a separate one if keeping them separate from each 

other would be preferred. From there, the two applications would be set up with their own HTTP 

library to request and send resources to and from the server. 

25.2. Features to Explore 

Throughout this thesis pupils and teachers suggested functionality they wanted to see in a 

learning tool. In addition, during the development there were ideas that came up that I never had 

the opportunity to test. Below are some of the features I would have liked to test out in the future 

development of the Mænage School concept. 

• More usages for points earned 

• New reward system in addition to points 

• Test out the daily system from section 11.2, ‘The Owl Class’ 

• Social interaction features for school classes 

• A way for pupils to browse “dissolved” homework bubbles 

• Learning Management Features (LMS) that were decided to drop from the concept due to 

time constraints, such as sending messages to individual pupils and supporting homework 

delivery and a grade archive 

• Homework delivery through the application, both written material and audio recordings 

• Let the teacher comment on delivered homework 



 

133 

 

• Check if applying sound effects to the Mænage School parts could enhance pupils’ 

engagement 

• Explore a new homework group type “repeatable” that can homework appear multiple 

days after being completed. It could be used if a teacher wants pupils to practice glossary 

• Let the teacher sort and filter feedback by time spent, difficulty, and pupil name 

• Let the teacher have a view for displaying the whole class’ feedback for the week to 

easily see who struggled. 

 

The school class view in the pupils’ part could also gain more features to further strengthen the 

sense of belonging to the class and explored more ways for pupils to collaborate with each other 

besides having an extrinsic reward provided by the teacher. Also, this thesis does not delve into 

reward models, for more information see Kartevoll (2017). 

 

25.3. Testing 

Due to the time constraint I was not able to get 4th year pupils and 7th year pupils to test 

the concept. This resulted in the expected behavior from these groups being based on the 

teachers’ experiences and the school years adjacent to them. In further testing the concept should 

be tested on a much bigger set of pupils, as the ones participating in this thesis make up a very 

small amount of all elementary school pupils in Norwegian school system. I would also like to 

find a more suitable evaluation method for younger pupils for evaluating usability of software 

systems, as the language of System Usability Scale (SUS) can be complex to them and the 

questions might not necessarily suit what they think of when using an application. 

Furthermore, I would have liked to investigate the reason why some of the pupils 

answered that they liked that it was easy to give feedback to the teacher, but that it was not 

necessarily because they did not have to speak up in the classroom. It would also be interesting 

to see Mænage School on additional platforms for better accessibility. Not every family had 

access to a tablet, but almost every family involved in this thesis either had a mobile phone for 

their kid or a computer. 
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VIII. Conclusion 

During this master thesis the concept Mænage School was created based upon theories 

about serious games, gamification, and game-based learning as well as the experiences and 

opinions of 17 pupils and 8 teachers. Some applications targeted towards Norwegian elementary 

school pupils were also investigated. The intent of this concept was to explore if game design 

can boost pupils’ motivation towards homework, and if such a concept can help the teacher 

adapt to each individual pupil’s skill level more efficiently. Three iterations of user testing 

resulted in two high-fidelity prototypes being made, one Unity application for the pupils’ aspect, 

and one web application for the teachers’. 

Research question 1 uncovers how Mænage School affects pupils’ motivation towards 

homework. The research revealed that the concept could contribute to the pupils’ motivation 

though the use of game design elements and provide deep and effortless involvement in the 

game. The game boosts motivation through awarding progress with a reward for the class, and 

thereby strengthening their sense of belonging to the class. The concept allowed teachers to use 

pupil-involving techniques such as flipped classroom and to use categorized feedback from the 

pupils to ensure challenges at appropriate levels. This in turn should provide the pupils with a 

sense of accomplishment and should make it intrinsically motivating for the pupil to further 

evolve their skills. 

Research question 2 reveals how a digital tool like Mænage School can make it easier for 

the pupils to do homework. The discoveries were that digital tools could provide a handful of 

utilities for pupils when doing homework such as increased control and quality of life, by using 

interaction design techniques and managing cognitive load for clear goal progression. Finally, 

digital tools can allow for increased connectivity and availably for content by utilizing 

hyperlinks. 

Research question 3 investigated how Mænage School can help teachers adapt homework 

to pupils of different skill levels in a school class efficiently. The testing revealed that letting the 

pupils provide feedback on their homework on key aspects like time spent and experienced 

difficulty, provided valuable feedback for the teacher to build upon quickly. The teacher could 

then create homework by splitting it into groups of different types, making them assignable to 

specific pupils, common to the whole class, or optional extra tasks, making homework highly 

modular. In addition, the teacher could add messages to the pupils and parents, and include links 

in the homework to Internet resources. 

This thesis concludes that serious games can positively affect pupils’ motivation towards 

homework. A digital concept such as Mænage School can provide a range of utilities compared 

to what the traditional homework sheet does. However, thorough research must be conducted on 

this challenging userbase when making such applications, since the technological and cognitive 

abilities of children differ greatly between school year two through seven. In addition, no 

teachers are alike and differ in technological skills and preferred teaching approaches. 
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Appendix A 

GameFlow 
GameFlow Criteria for Player Enjoyment in Games (Sweetser & Wyeth, 2005). 

Element Criteria  

Concentration 

Games should require 

concentration and the 

player should be able to 

concentrate on the game 

- games should provide a lot of stimuli from different sources 

- games must provide stimuli that are worth attending to 

- games should quickly grab the players’ attention and maintain their focus throughout 

the game 

- players shouldn’t be burdened with tasks that don’t feel important 

- games should have a high workload, while still being appropriate for the players’ 

perceptual, cognitive, and memory limits 

- players should not be distracted from tasks that they want or need to concentrate on 

Challenge 

Games should be 

sufficiently challenging 

and match the player’s 

skill level 

- challenges in games must match the players’ skill levels 

- games should provide different levels of challenge for different players 

- the level of challenge should increase as the player progresses through the game and 

increases their skill level 

- games should provide new challenges at an appropriate pace 

Player Skills 

Games must support 

player skill development 

and mastery 

- players should be able to start playing the game without reading the manual 

- learning the game should not be boring, but be part of the fun 

- games should include online help so players don’t need to exit the game 

- players should be taught to play the game through tutorials or initial levels that feel 

like playing the game 

- games should increase the players’ skills at an appropriate pace as they progress 

through the game 

- players should be rewarded appropriately for their effort and skill development 

- game interfaces and mechanics should be easy to learn and use 

Control 

Players should feel a 

sense of control over 

their actions in the game 

- players should feel a sense of control over their characters or units and their 

movements and interactions in the game world 

- players should feel a sense of control over the game interface and input devices 

- players should feel a sense of control over the game shell (starting, stopping, saving, 

etc.) 

- players should not be able to make errors that are detrimental to the game and should 

be supported in recovering from errors 

- players should feel a sense of control and impact onto the game world (like their 

actions matter and they are shaping the game world) 

- players should feel a sense of control over the actions that they take and the strategies 

that they use and that they are free to play the game the way that they want (not 

simply discovering actions and strategies planned by the game developers) 

Clear Goals 

Games should provide 

the player with clear 

goals at appropriate 

times 

- overriding goals should be clear and presented early 

- intermediate goals should be clear and presented at appropriate times 

Feedback 

Players must receive 

appropriate feedback at 

- players should receive feedback on progress toward their goals 

- players should receive immediate feedback on their actions 

- players should always know their status or score 
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appropriate times 

Immersion 

Players should 

experience deep but 

effortless involvement in 

the game 

- players should become less aware of their surroundings 

- players should become less self-aware and less worried about everyday life or self 

- players should experience an altered sense of time 

- players should feel emotionally involved in the game 

- players should feel viscerally involved in the game 

Social Interaction 

Games should support 

and create opportunities 

for social interaction 

- games should support competition and cooperation between players 

- games should support social interaction between players (chat, etc.) 

- games should support social communities inside and outside the game 
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Appendix B 
 

System Usability Scale (SUS) 
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Appendix C 
 

Possibilities and limitations of research 

methods (Oates, 2006, pp. 48-50)  
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Appendix D 
 

Pupils’ High-fidelity Form 
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Teachers’ High-fidelity Form 
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