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1.Executive Summary 

This case study report presents teachers and students’ experiences of playing 
and coding using the ‘To be a Whale’ game. The study specifically evaluated 
the effectiveness of the ‘To be a Whale’ game for the teaching and learning of 
fundamental programming concepts. The focus was on both the programming 
constructions that the students used and the learning behaviours that they 
displayed, such as debugging, collaboration and resilience. 

The study drew on research about learning through game playing and game 
making, highlighting the importance of constructivist game making for engaging 
learners with gaming experiences that have been designed for educational 
purposes. The literature review was also beneficial for investigating the 
relationship between game making and the learning of programming concepts. 

Three secondary schools and one primary school based in England were 
included in the study. Although the schools were allowed to download and use 
the game prior to this study, data was only collected from a specific session that 
was agreed with the schools. Student and teacher interviews, field observations 
and screen recording of student’s game making activities were used for data 
collection. 

The findings showed that the students learnt to create simple algorithms using 
sequences and selection. Many students managed to create a new behaviour 
(procedure) using loops and conditionals and were able to debug their errors, 
sometimes on their own and sometimes with the help of either a friend or an 
adult. Collaboration between learners, constant conversation and resilience 
when they faced a problem was also visible during their game making sessions.  

Although the game offered a space for practicing the learning of some of the 
computational concepts, it would benefit from further improvements. The study 
highlighted the importance of having a clear guide for both teachers and 
students, so that they know exactly what they are meant to do. Giving the 
students an opportunity to save their work, so that they can continue to work on 
the game at a later date, was also an important issue to feed back to the 
developers. Overall, the students reported that they enjoyed using the ‘To be a 
Whale’ game as it looked in their words just like “a real game”. 
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2. Introduction to the ‘To be a Whale’ game project 
structure 

Introduction 
 

The main focus of the project was to evaluate the ‘To be a whale’ game in 

terms of whether it can be used for teaching fundamental programming 

concepts and constructs such as sequences, loops and conditionals. The game 

developers did not limit the age group that this software could be used with; 

therefore the game trial activities included both primary and secondary aged 

students. In order to minimize the technical and other relevant issues on the 

day of observation, a preliminary visit took place to some of the schools to 

ensure that the game was running smoothly, wherever this was possible.  

Although the initial plan was to include two primary schools and two secondary 

schools in the project, because of logistical issues, one primary and three 

secondary schools ended up being the final sample.  The schools were 

selected randomly from a list that replied to an online invitation advertised on 

various educational websites. Of the four participating schools, two were 

located within London and two elsewhere in England. Further information about 

the participating schools can be found in section 7 of this report. 

There were three stages to this project. The first stage, although it wasn’t a 

focus of this project, included a very brief literature review about playing and 

making games using a coding application in a schools context. This was useful 

in terms of making sense of children’s comparisons of the ‘To be a Whale’ 

game and other applications that they have been using during the interviews. 

The literature review was also valuable for establishing the parameters of focus 

for this evaluation. 

The second stage involved observing students whilst they were playing the 

game; this was between one - one and half-hours. Two students from each 

class were asked to screen record their activities during this stage, however, 

this was only completed at three out of the four schools because of technical 

issues. Informal field conversations were used to clarify some of the points that 

the students made during game playing and coding. 
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At the third stage, the students and teachers were interviewed individually. All of 

the interviews were audio recorded and transcribed. 

About the ‘To be a Whale game’ 
 

The game ‘To Be A Whale’ has been designed and developed by Copenhagen-

based Lohika Games, with support from the Danish Ministry of Education and 

the Danish Film Institute. “To Be A Whale” is an educational exploration game 

intended to teach players programming, by controlling the movements of a 

humpback whale using text commands. The game is themed around the 

journey of mother and baby whale from birthing to hunting grounds, for which 

the player needs to learn to script whale behaviours for swimming, diving, and 

breaching. Figure 1 shows the ‘To Be A Whale’ game interface. 

 

Figure 1: ‘To be a Whale’ game interface 

The game is set in a 3D underwater environment, between several islands and 

a coastline, with other interactable animals like dolphins, sharks and turtles. The 

game has its own custom made and human-readable programming language 

called ‘Whale Code’, allowing the player to manipulate the body, tail and flippers 

of the whale using simple commands like ‘TAIL UP’, or ‘OPEN JAW’.  
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The game starts with a short story telling students that the baby whale needs 

their help; it then moves onto a tutorial to teach students the basic commands. 

The tutorial interacts with the students by asking them questions requiring yes 

or no answers; such as ‘Do you want to know a trick?’ Students can create a 

procedure by typing in the command ‘NEW BEHAVIOUR’ which will open an on 

screen notepad for them to create their procedure (Figures 2 and 3).  

 

 

 

 

 

 

 

 

 

 

 

Figures 2 and 3: Creating a new behaviour in ‘To Be A Whale’ 
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They can use sequences, loops and conditionals to write their script. Once a 

new behaviour has been created, it can be edited by typing in ‘list’, which will 

show all of the behaviours that have been created by that specific student 

during that specific session. The new behaviour can be executed by typing its 

name on the input field. 

3. Literature review on learning through playing and making 
computer games  
 

Research shows that young people spend hours playing their favourite 

computer games at home (Allsop, 2015; Fromme, 2003; Williamson, 2009). 

Educators, realising the power of this tool, began to look for different ways of 

using it in the classroom to support teaching and learning (Allsop, 2012, 2015; 

Kafai and Burke, 2016). Computer games as interactive environments (Prensky, 

2001) challenge players through clear goals (Malone 1981) based on sets of 

rules (Hays, 2005).  Receiving immediate feedback, which enables players to 

monitor their progress, the challenge, narrative context, social interaction, 

rewards and problem solving can be listed as the main reasons for motivating 

young people to play computer games (Prensky, 2001).  

Alongside playing games, an interest in making computer games also became 

popular amongst young people. The recent changes in the computing 

curriculum in the UK and many countries, such as where the emphasis is 

placed on teaching students programming concepts, has had an impact on this 

increased popularity. Furthermore, the availability of free programs for young 

people to create their own computer games with basic coding skills raised an 

interest in children’s game making activities (Allsop, 2015).  

A number of studies have explored the potential learning opportunities when 

children were authoring their own computer games, focusing on different 

elements of learning.  Some of them investigated learning in a specific 

curriculum subject (Good and Robertson, 2004, 2006; Yatim and Masuch, 

2007), others were motivated by transferable or 21st century skills such as 

problem solving, collaboration, communication and the thinking skills that 

children develop whilst making computer games (Allsop, 2012; Bermingham et 
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al, 2012). A few concentrated on the computational concepts that children 

learned (Basawapatna et al. 2010; Denner et al. 2012; Johnson, 2017) and the 

application of metacognitive skills in managing the learning process in a game 

design context (Allsop, 2015; Kafai and Burke, 2015; Robertson and Nicolson, 

2007). There were a few other studies suggested that computer game design 

could help children develop their computational thinking skills (Werner, Denner 

& Campe, 2014; Robertson & Howells, 2008). What these studies made clear 

was that learning through game making had a wider scope than just learning 

about a subject or programming constructs.  

The majority of the studies in young people’s coding and game making activities 

at primary and middle school level have focused on the use of Scratch and 

Alice story telling applications (Denner et al. 2012, Werner, Denner and Campe, 

2014; Brennan and Resnick, 2012; Werner et al, 2012). Some used programs 

with a specific setting such as the Anglo-Saxon poem Beowulf and explored 

“how CT and Arts and Humanities (AH) can be fostered simultaneously in an 

educational context” (de Paula et al., 2017, p.39). 

Young people who are experienced in playing computer games seem to have 

high expectations of game making programs (Allsop, 2012). They might use a 

specific program at school because they have no other choice, however, this 

doesn’t guarantee that they will be motivated to learn and meet their objectives.  

As noted by Kafai and Burke “Video games or school games? Clearly such a 

divide exists” (2016, p.3). The design of programs for game playing or game 

making aimed especially at supporting learning in schools has not always been 

successful. The main reason for this, are the challenges around blending 

learning elements with the gaming experience, that will provide the same level 

of engagement, challenge and interactivity as commercial games.  

Kafai and Burke argued that with regards to the educational potential of games 

“the real solution does not sit somewhere between the commercial and the 

educational but rather might be situated between the practice of playing and 

making games, thus combining constructionist and instructionist efforts in 

serious gaming” (2016, p.3). This highlights the importance of providing 

students, not only with game playing experience but likewise the ability to 

combine this with game making practices. 



 10 

The role of emotions in game playing and making context should also be 

considered, as emotions are closely realigned with engagement and 

achievement. These include positive activation emotions such as enjoyment 

and negative-deactivation emotions such as boredom (Pekrun and Perry, 2014). 

It is likely that students will only continue to play a game if they enjoy the 

experience; frustration may disengage them from playing and cause anxiety.  

Evaluating children’s learning of computational concepts when making 

computer games is still a developing area and only a few studies have been 

conducted to measure the computational concepts that students learned when 

creating computer games (Werner, Denner and Campe, 2014; Brennan and 

Resnick, 2012).  Werner, Denner and Campe (2014) created an assessment 

model called Game Computational Sophistication (GCS) for measuring 

children’s computational learning in an ‘Alice’ programming environment. They 

focused on the programming constructs and game mechanics that children 

created whilst writing a script to program the behaviour of a character or an 

object. Brennan and Resnick (2012) investigated children’s learning of 

computational concepts in a Scratch programming environment focusing on 

computational concepts, computational practices and computational 

perspectives. They listed sequences, loops, events, parallelism, conditionals, 

operators and Variables as the main computational concepts.  

Sequences can be described as the series of steps for completing a task that 

can be executed by the computer. 

Loops involve the repeated execution of a sequence of statements and make 

code writing more efficient by using the repeat function instead of creating a 

long script. 

A ‘conditional’ is an instruction in a program that is only executed when a 

specific condition is met. 

Parallelism is making events take place at the same time either for different 

characters or for the same character 

Variables are the placeholders for information to be used by programs, which 

can change depending on conditions. 
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Programming activities don’t only provide students with opportunities to learn 

programming constructs, but also develop other valuable skills. The Barefoot 

Computing Programme (2014) explained computational thinking from the 

concepts and approaches aspect. They listed tinkering, creating, debugging, 

persevering, and working collaboratively as the main approaches that pupils 

apply and develop during the CT process. In a model for computational thinking 

created by the Somerset e-Learning & information management team (2014), 

making mistakes, perseverance, imagination and collaboration were listed as 

attitudes that pupils use during the computational thinking process.  

These programming constructs and approaches will be considered when 

evaluating students’ activities whilst using the ‘To be a Whale game’.  

4. Methodology for the evaluation 
 

The ‘Case study in an evaluative approach’ was chosen to investigate (Creswell, 

2009; Yin, 2009) the effectiveness of the ‘To be a Whale’ game for teaching 

programming concepts because the project involved studying the authentic 

practices of students and teachers in a schools context. Case studies are 

valuable for providing an intensive and holistic description of a 

phenomenon using non-technical language (Kenny & Grotelueschen, 1984). 

As Denzin and Lincoln (2012) suggested that the use of methodological 

triangulation can increase the validity of case studies, therefore, for this project, 

observations, semi-structured interviews, field conversations and on screen 

recording of students’ activities were used to evaluate the effectiveness of the 

‘To be a Whale’ game for teaching programming concepts. Table 1 shows the 

data collection activities that have been used for this project. 
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Table 1: Data collection activities 
Data Source Description 
 

Student interviews 
Semi-structured interviews were used. Altogether 21 

children were interviewed individually at the end of the 

game playing sessions to discuss both their experiences 

and also to clarify some of the observational data 

records. The questions were age appropriate as it is 

related to their experience of playing the ‘To be a 

Whale’ game. Each interview took approximately six to 

ten minutes. The interviews were audio recorded and 

then transcribed. 

 

Observational data 
Students were observed whilst they were playing the ‘To 

be a Whale game’ and a log of the problems that they 

faced and the programming concepts that they were 

able to apply has been kept. The children played the 

game for around an hour. Field conversations were 

used during the observation session to clarify and 

discuss students’ points. The field notes were recorded 

using pen and paper. 

 

Teacher Interviews  
The class teachers were interviewed on their 

experiences of using the ‘To be a Whale’ game for 

teaching programming concepts. The interviews were 

audio recorded and then transcribed. Each interview 

took around ten to fifteen minutes. 

 

Screen recording 
Two students’ activities from three of the groups; two 

secondary and one primary were screen recorded using 

software whilst coding using the ‘To be a Whale game’. 

This provided a detailed insight about the children’s 

activities such as the problems they faced and how they 

solved them and the programming construction that they 

used for controlling the behaviour of the whale. 
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Ethical considerations 
The case study evaluation was guided by the British Educational Research 

Association (BERA) ethical code of conduct and approved by the UCL Institute 

of Education Research Committee. Participation in this study was voluntary and 

informed consent was sought from the parents, students and teachers. All of 

the participants; students, teachers and parents were given an information 

sheet detailing the study and the research process. Since it involved young 

adults, the study focused on using ongoing consent to ensure that participants 

were aware of their rights. Before the observations, during game play sessions 

and interviews, the students were reminded about the process and of their right 

to withdraw from the study at any time. Similarly, the teachers were also told 

that they could withdraw from the interviews at any point before the study has 

been published.  All of the students were given a number, which has been used 

for collecting and analysing the data. This was essential for ensuring both their 

anonymity and the confidentiality of the data. The sessions took place either 

during a weekly computing session or during an after school club, so that the 

student’s learning was not compromised. 

Limitations 
The study included data from four schools; one primary and three secondary. 

Because of the time constraints with the schools’ schedule, the students were 

only able to play the game for either an hour or an hour and half whilst being 

observed as part of this study. This offered a small sample of data over a short 

period for studying the programming concepts that they could develop by 

playing the ‘To be a Whale’ game. A longitudinal study over a longer period into 

how students learn computational concepts by working on different tasks using 

the ‘To be a Whale’ game would provide us with a more in-depth understanding 

of their learning process and the challenges that they faced. Another limitation 

was again issues around time for the individual interviews. Because of the time 

constraints around schools schedules, the interview questions for students were 

limited to twenty questions. Having this study over a period of time would 

enable us to ask different questions at different stages to clarify and make 

sense of students’ views. 
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5. Findings from case studies 
This section begins with describing the key findings from the individual student 

interviews, observational notes, and on screen recordings of student’s activities 

whilst coding using the ‘To be a Whale’ game. This is followed by investigating 

the teachers’ perceptions of using the ‘To be a Whale’ game for teaching 

programming concepts and their suggestions for improving the game by 

analysing the data from the individual in-depth interviews.  

Summary of findings from the individual student interviews 
Six primary school students aged 10-11 and fifteen secondary school students 

aged 12-14 were interviewed individually after their game playing sessions. 10 

students were boys and 11 were girls. The questions focused initially on their 

game playing and coding experiences then moved onto what they thought of 

the ‘To be a Whale’ game and suggestions for improving the game. 

Regarding the students’ experiences of playing games: 

− Computers, laptops, consoles and tablets were listed by the students as 

the main devices for playing games. Consoles and computers were 

preferred by boys for having bigger screens and better controllers. 

Phones and tablets were favoured by the girls for the ease of finding the 

types of games that they like playing.  

 
− Boys listed action games as their favourite games such as Skyrim, GTA 

and Fortnite. The girls listed puzzle games, art (colouring, drawing) 

games, SIMS and games based on a film e.g. Harry Potter. Primary 

school students mentioned Minecraft and Roblox - a massive multiplayer 

online game creation platform. 

 
− Challenges, levels, engaging narrative, multi-player option, points and 

reward were given as the main reasons for playing games. One student 

emphasized that she doesn’t like playing games, she prefers using social 

media. 
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One student shared ‘The Dark Souls’ as his favourite game. When he was 

asked why he enjoyed playing this game, his reply was; “Well like the challenge 

of it and also like the … sort of you know the reward when you finally like 

complete something in the game.” 

‘Setting’ was also mentioned as the reason for playing a game by a few 

students, highlighting the importance of background, story and characters in a 

game for engaging players. 

One student explained that the reason for playing the ‘Running Fred’ game as 

“It’s just like the setting is nice as well.” 

 

When discussing students’ experience of coding: 

− All of the students had a basic understanding of what coding is and had 

experienced using one or more languages, although this varied from one 

school to another.  

 
− Most of the students expressed that they thought coding was used for 

creating websites and games.  

 
− A majority of the children described coding as giving commands to a 

computer to make something happen. Boys tended to use more 

technical terms to explain what coding is whereas girls mainly seem to 

use examples to explain what coding meant.   

Some of the descriptions that were given by boys: 

“It’s the process of making the game and like trying to make it as well, optimise 
and things like that”. 

“Well when you say programming I think like it’s like a language, a different type 

of language you need to learn which will help you do different types of things.  

For example different programming languages can be used for different things 

and/or preferred for different things.  For example HTML is preferably used to 

create websites and loads of video game companies use C++ to create games”. 

“It’s like you’re giving the computer messages it’s got to follow and then that’s 

what creates the game”. 
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Some examples of the descriptions shared by girls: 

“So like with … say you wanted to move an object and you didn’t want people to 

know how you’re moving an object you’d make a code for that so no one would 

know how you’re moving the object”. 

“That like you code it to make the thing like do something what you want it to 

do”.   

“It’s behind the scenes of what a game … what it actually takes to make the 

game”.   

− All 21 students had used Scratch during their computing sessions. 

Primary students mentioned using code.org, Hour of Code and 

secondary school students mentioned using HTML. Only one secondary 

student mentioned using Lego Mindstorms and C++ and one primary 

school child talked about using Javascript. 

When asked if they wanted to get better at coding and use it for their future 
professions: 

− All of the students expressed that they would like to get better at coding, 

however, their reasons for this varied. Some children wanted to learn 

coding to help their friends, some wanted to use it for their future careers. 

 
− It was mentioned by all of the boys that coding is something they want to 

focus on for their future career. Being able to make games was reported 

as the main reason for this. 

 
− Seven out of the 11 girls reported that they would consider using coding 

for their future career. An interesting comment was made by a girl from a 

secondary girl, where she stated that: 

“I want to create in Medicine and in Medicine they use a lot of like 

machinery, so like sometimes you need to be able to use coding to like 

perform different like procedures and stuff”. 



 17 

 

 

Regarding their perspective of the ‘To be a Whale’ game: 

− Words such as fun, interesting, engaging, realistic, 3D, creative, 

interactive were used to describe their experiences of coding using the 

‘To be a Whale’ game. 

Some of their comments were: 
 

“It’s very interesting.  There are … there’s your whale, so you kind of 

instruct it what to do using the codes and you either think of them, like 

you have a little help with you and it’s just like really creative”. 

“I think the concept is like quite fun and for now as it is in like early 

stages it already is quite like captivating”. 

“I liked it was realistic because of all the … like the colours and just the 

way it was laid out, it felt like really relaxing as well, cos it’s the ocean”. 

 
− Some students noted that because the ‘To be a Whale’ game setting 

looks like that of the real world, it makes it more fun to play with. One 

student expressed this as: 

“It’s quite fun and like it’s like it mimics the world.  Like it’s like showing 

how a whale is in real life, but controlling it”. 

− Quite a few students also mentioned how the game, by having a realistic 

whale sound, was more interesting.  One student suggested that it made 

her feel calmer.  

 
“Like calming you down because of the sound effects in the background.  

It was really nice and calm”. 

 
− The students compared their experience of using the ‘To be a Whale’ 

game with other programs that they used. 7 out of the 21 students 

interviewed found coding with this game easier than other programs, 

because they were asked to enter text as a code, rather than thinking 
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about which block to use. One student pointed out that in Scratch, you 

don’t have a tutorial session at the beginning, therefore it doesn’t teach 

you how to do things. Some stated that you don’t have to know what all 

the code blocks do like in Scratch. They also mentioned that they found 

receiving hints in ‘To be a Whale’ very useful.  

 
− Those who found the ‘To be a Whale’ game more difficult, listed not 

knowing about all that they could do and the challenges around spelling 

errors when coding, as the main reasons for this. Some students 

complained about the lack of information on how to code for specific 

actions; such as moving the whale to the surface and then back under 

the sea. Some also noticed that they didn’t know how to make the whale 

do two things at the same time, rather than in a sequence. 

One student expressed this as: 

“Well at first fun, but more things could be added to it such as for 

example you couldn’t run two different blocks of codes at the same time.  

For example I wanted my flippers to go forward and back at the same 

time as my tail is going up and down, but I couldn’t do that.”   

 
− Loops, sequences and new behaviours were the main programming 

constructs that the students mentioned learning when coding in the ‘To 

be a Whale’ environment. A student explained this as: 

“… It’s like taught me about the loops and the indents to make it all loop 

at the same time”.  

− Primary school students reported that they found it confusing and 

frustrating to code with the ‘To be a Whale’ game, as they weren’t clear 

about the objectives of the game. They also complained about how the 

tutorial would not move to the next stage even though they had 

completed their task.  

When asked about how to improve the game: 

− A most repeated suggestion was having an option of being able to play 

and code with friends at the same time. Some of their comments were: 
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“I think if you’re able to connect with other players and you can also like 

interact with them, that might be really cool”. 

“I think it would work with multi-players as it would be fun to see like 

multiple people interacting at the same time in the game”. 

 
− Having a website with examples of how to accomplish a specific task 

was suggested by many students. 
 

− Some students complained about the lack of challenge and reward. They 

thought that having specific tasks with different levels of challenge and 

than receiving some form of reward or points would make the game more 

engaging. Some provided a detailed example of this: 

“Like if there’s this cave, like when you go down and if there’s like an 

underground cave, then there’s these like for example you get an older 

whale who tells you a story and then he tells you something that … he 

will give you something if you collect this and you have to go find it”. 

− The use of keyboard arrows or WASD keyboard keys for controlling the 

objects was also mentioned a by a few students. 

 
− The students suggested that including more actions; mini missions, 

stories and clear objectives would make the game more engaging. 

 
− Many students complained about the tutorial at the beginning being too 

long and stated that having a section on the website where you can 

select from a list of tutorials would make the game more accessible. In 

particular, some of them reported issues with moving forward during 

tutorials when they had completed a task. 

 
− There were some suggestions around having more sea creatures and 

other characters that can be controlled by different players. 

 
− A few students shared ideas around having camera controls rather than 

typing in text. 
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− Most of the students also voiced a desire to make the game more 

interactive. One student expressed this as: 

“I’d make the game like … make it interactive for the things around you, 

like how you can see the sharks, you can interact with them, and they 

can show you the way and stuff – that would be pretty fun, cos it’s like 

you’re talking to them”. 

Summary of findings from the observational notes 

The field notes from observations and informal conversations with children are 

grouped under four naturally forming themes: computational concepts, 

collaboration, resilience, conversation and feelings. 

Computational concepts 

All the students created an algorithm using sequences and selection to make 

the whale perform an action using commands such as TAIL UP, TAIL DOWN, 

LEFT FLIPPER UP/DOWN, FLIPPERS UP/DOWN, JAW CLOSE/OPEN, BODY 

DOWN/VERY DOWN. 

The majority of the students managed to create at least one new behaviour 

(procedure), where they used loops, sequences and conditionals. The students 

debugged their script errors sometimes alone but mainly with the help of either 

a friend or an adult. If the code was written incorrectly the colour of the text 

remained white, which helped the students to realise that they had made an 

error. The students were quick to find out about the importance of code 

indentation as they couldn’t run their new behaviour if the indentation was 

incorrect, or it performed the new action in a different way to the way that they 

wanted the design to work. 

Only a few students managed to use parallelism whereby they made the whale 

do two actions at the same time. There was no evidence of the children using 

variables. 

A majority of the students used logic to predict the outcome of a code or a new 

behaviour and re-evaluated their coding when it didn’t work to identify the error, 

although they mostly needed support with this. 
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Collaboration 

During game play and coding sessions, each student had a PC or laptop to 

work on. They were not paired or grouped by their teachers; however, they 

seemed to naturally form pairs and groups, mainly with the students that were 

sitting next to them. By sharing and trying out their ideas, they were able to 

motivate each other and find out what else they could do. Those who had 

decided not to continue with the tutorial especially found this to be very useful.  

The students constantly helped each other when they were stuck with 

completing the task that they set for themselves. For example one student 

couldn’t make the whale go up to the surface and he really wanted to achieve 

this. He first asked his friends sitting next to him. Although they made some 

suggestions, these did not solve his problem, therefore he asked the whole 

group for help. A few students came and supported him; they took their laptop 

and stayed near this student. A group was naturally formed. 

Resilience 

This was the first time that some of the students had used the ‘To be a Whale’ 

game and also the first use of a text-based language for many of them. They 

found it hard to decide what to write in order to make the whale behave in a 

specific way. They were given an option of using a ‘cheat sheet’ with some 

example codes on a document that was prepared by the game developers. 

When they tried out some of these codes, still they had problems with writing 

the correct script for a specific action. Their resilience levels in these types of 

situation varied with different age groups. For example, none of the students in 

the secondary schools decided to give up and do something else. They tried 

different solutions, walked around and tried to get some ideas from their peers, 

including asking for help from their friends, teachers or the researcher.  

The scene was different in the primary school classroom. Four of the nine 

students came and asked the researcher if they could stop playing this game 

and do something else after 40 minutes because they couldn’t solve their 

problem. I offered to help them and two of them continued to code different 

actions following my support. Two students didn’t want to continue and, as the 



 22 

teacher had an alternative computing task available for them to work on, they 

started to work at this. 

Conversation 

One of the interesting themes that appeared during the observations was the 

constant conversation that took place between the students, adults and 

sometimes with the ‘self’. The students kept sharing what they have done or 

working on with their peers, even though there wasn’t always a two way 

communication established. An example of this was visible when one of the 

students couldn’t make the whale go under the water: 

He was holding the cheat sheet and said “I tried this one, yeah, wrote just like 

that”. He basically was talking to himself and trying to identify the problem. He 

then said, “Maybe, umm, let’s write ‘body very down’”. After this solution did not 

work, he looked at his friend’s screen (sitting to his right). He then returned his 

eyes to his own computer screen. He said “I don’t know, no clue”. When he was 

saying this, he was again looking at his friend’s screen, as if he was expecting a 

response, but he wasn’t directing his words at anyone.  

Some students choose to communicate directly with the researcher, asking for 

help with solving problems and sometimes reporting their complaints for her to 

share with the game developers. One student asked to the researcher tell the 

developers that the quality of the design was exceptional but they should make 

the game less confusing. He specifically told the researcher to report that ‘and’ 

doesn't work when they use it in a new behaviour. “It stays white miss, should 

be blue or some other colour so you know that it works”.  

Emotions 

The students displayed mixed emotions whilst coding using the ‘To be a Whale’ 

game. When they first opened the game they looked very surprised and 

impressed. This was because the game in their words looked like a “real game”, 

‘mimicking the real life’.  This was especially evident when some of them put 

their headsets on and they realised that there were also sound effects. They 

then started to tell the other students that there were also sound effects within 

the game.  
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When they managed to make the whale move by writing code, the students 

became very excited. One student said, “You talk to this programme like, umm 

you talk to a friend, like, just write what to do, that is very logical”. This was 

supported by another student who suggested that this programme is like you 

are having a chat with a friend. “If you want someone to lift their right arm up, 

that’s what you would say, lift your left arm. The same thing, you want the whale 

to lift their tail up, you say tail up, you want them to open their jaws, you say, 

open your jaws, like having a chat”.  

Enjoyment was another feeling that was expressed by many students. They 

reported that they really enjoyed using the programme and interacting with the 

whale. They liked the 3D setting that reminded them of scenes from films and 

the games that they play. The sound was also mentioned in their conversations 

with their peers, as they thought that it was very realistic.  

As they continued to use the programme, frustration was observed in both the 

primary and secondary student groups, but mainly in the primary group. One 

student in the primary group became really upset because she couldn’t make 

the whale swim fast. Some students expressed their frustration by raising their 

voices and complaining about the game. 

Summary of findings from the on screen recordings 
Six students’ gaming and coding activities whilst using the ‘To be a Whale’ 

game were screen recorded. Four of them were secondary school students; two 

boys and two girls. Two of them were primary school students; one boy and one 

girl. 

− Three students left the on screen tutorial within 20 minutes, whilst a 

further two students allowed the tutorial run in the background during the 

whole session; they did not necessarily follow the instructions that they 

were given. Only one student followed the tutorial during the whole 

session. 

 
− When the tutorial began and displayed the instruction ‘Try moving your 

LEFT FLIPPER UP’ at the bottom of the screen, for almost three minutes 

all of the students but one wrote nothing in the text box. After three 
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minutes one student typed CLOSE TEXT BOX rather than typing LEFT 

FLIPPER UP. Another student kept typing her name. They seemed to be 

unclear about what they were expected to do.  

 
− The students used trial and error for some of their activities. For example, 

one girl first typed in ‘HI’, then her name and finally MOM to interact with 

the programme. After she typed in MOM the programme displayed the 

sentence ‘Yes little one what would you like to know about?’ Figures 4 

and 5 shows this interaction. 

 

 

Figures 4 and 5: Students interaction with the program 
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− The students were all able to create simple and more complex 

sequences using loops and they practiced moving in different ordinal and 

inter-cardinal directions using the built in compass. One student kept 

creating new behaviours using commands from the cheat sheet but also 

his own ones. He seemed to have grasped the logic of the game and 

managed to find the correct words for creating his sequence.  Figure 6 

displays one of his new behaviours. 

Figure 6: A new behaviour created by a student 

 
− Four students were able to create a new behaviour for a defined action, 

however two students did not create a new behaviour even though the 

tutorial kept asking them to create one. One of the reasons for this was 

that they didn’t understand that the top section of the new behaviour 

notepad is where they write the name of the new behaviour. Unless they 

wrote this down, the programme doesn’t allow students to start with 

writing their script. 

 
− Some of them made spelling errors, however, they corrected them very 

quickly as the command that they typed in didn’t execute correctly. 

 
− Many students had problems with their whales either being stuck on the 

surface or hitting the beach. They tried to reset, used BODY DOWN, 
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BODY VERY DOWN commands but these didn’t always solve the 

problem. Another main issue that they faced was how to feed the whale 

so that they could solve the hunger problem. 

 
− There was confusion around how to answer the tutorial when it asked a 

question. For example in one occasion the tutorial asked ‘do you want to 

know a trick?’ but the student didn’t reply. They didn’t seem to know 

either whether they should reply or not and how to reply. 

 
− The tutorial gave praise to students as they completed the tasks correctly 

such as ‘Look at you. What a pro!’ It also provided students with some 

hints and prompts. In one situation, the tutorial displayed: ‘If you ever 

forget what your body parts are called, you can ‘SHOW LABELS’. On 

another occasion a student’s whale hit the surface and he kept typing 

TAIL UP and TAIL DOWN commands. The tutorial kept displaying ‘Don’t 

panic, you can always reset yourself’.  But the student missed the hint. 

Figures 7 and 8 show some of the praise and encouragement 

statements that appeared on screen whilst the students were working on 

their script. 
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Figures 7 and 8: Examples of praise and encouragements 

 

Summary of findings from the individual teacher interviews 
One primary and three secondary school teachers were interviewed. Two 

secondary teachers have been teaching IT and Computer Science, one 

secondary teacher has been teaching mathematics and computer science and 

the primary school teacher has been teaching computing from Reception to 

Year 6.  

When asked which applications they usually use for teaching programming: 

− The secondary school teachers, although varied listed Scratch, Kodu, 

Python, Microbits, Lego and Java as the main languages and tools for 

teaching programming. The primary school teacher mentioned using 

Scratch, DB Primary coding application, LOGO and Lego Robots. 

 
− The teachers reported that they decided upon which application to use 

by looking at other published schemes and the GCSE specifications, 

exploring available resources and thinking about whether the language 

would engage children with coding activities in a fun way. One secondary 

teacher mentioned that her department had made the decision, rather 

than her, and she suggested that if she was good at another 
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programming language such as Java, then she might try to implement it. 

Another secondary school teacher voiced that brining in Microbits made 

their learning of coding fun and efficient. 

The teachers’ first impressions of the ‘To be a Whale’ game included: 

− They found that the tutorial was too long and that they had skipped it 

quickly. They used the cheat sheet to write scripts for making the whale 

perform some of the actions.  

 
− Two teachers thought the 3D setting of the game was interesting. One of 

the teachers noted that although kids might get excited seeing a whale 

moving around, she was too old to get excited about this. This brings a 

question to mind as to whether older students would share similar 

thoughts to her. 

 
− One teacher used the game during an after school club and she reported 

that the students constantly helped each other as they found the 

programme difficult to use at the beginning. However, once they 

understood how it worked, they picked it up easily. 

 
− The teachers agreed that the application can be used for teaching 

programming concepts, but, to get the most out of this, some form of 

teacher and student guide should be developed to support teaching and 

learning. They suggested that the programme can be used for teaching 

programming constructs such as sequences, loops, and conditionals. 

However, they suggested some changes should be made to avoid 

confusion. For example, instead of referring to these as new ‘behaviours’, 

they suggested using procedure or command, as this is what the 

students are used to from other common languages. 

 
− Two of the secondary teachers suggested that the application would 

engage Year 7 and 8 but Year 9 and above might find it boring and 

childish. The teachers expressed the opinion that unless there is a clear 

definition of what they are meant to do, primary school children would 

find the game frustrating and boring. One teacher reported that the 
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storyline and how the introduction has been worded might not be 

engaging for teenagers where it says “things like come with me little one” 

and suggested that the wording and the story should be developed to 

include what kind of things they could do.  She also added that it should 

be made more explicit to students that they are to use this application for 

learning to code. 

The teachers’ suggestions included: 

− Creating a guide with specific how to questions would be useful. For 
example; ‘How do I make the whale move?’, then show how this task can 
be completed either in a video or text format. 
 

− Having challenges and different levels would be engaging as this is 
something that the students are used to when playing games. 
 

− If the students are not doing much or are repeating the same action 
perhaps onscreen hints or prompts could make suggestions such as 
“why don’t you go up and see the sun”. 
 

− Providing different level tasks would be very useful especially for mixed 
ability classes like ours.  
 

− Having more structured programming activities, especially for primary 
school children. These would require a specific goal, such as making the 
whale travel to a specific island. 
 

− Receiving a badge or some form of reward as recognition of their 
progression is necessary. 
 

− Having a list to explain what each key does. 
 

− Perhaps when students start typing a command, they could see a list of 
all of the commands that are available beginning with the same letter, so 
that they don’t have to remember all of the codes.  
 

− A library of available codes that can be opened by clicking on a letter. 
 

− Having a pop up window to show the commands that you have already 
typed in. 
 

− Making the cross-curricular links explicit so that teachers can see where 
they could use the programme. 
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6. Recommendations   
These recommendations have been developed through rigorous scrutiny of the 

findings from all stages of the study. The researcher doesn't claim technical 

capability at a professional level for game development. As such, some of the 

suggestions should be read with this in mind. 

− As reported by all of the teachers that were interviewed during this case 

study, the teachers require clear guidance of what they can do with this 

application to link to their curriculum. Create a guide to provide them with 

information about the programme and examples to model how they can 

use it for teaching and learning.  

 
− Sequences, loops, events, parallelism, conditionals, operators and 

Variables were listed as the main computational concepts by a few 

studies (Werner, Denner and Campe, 2014; Brennan and Resnick, 2012). 

Teachers although they named a few that they identified, expressed their 

confusion about which programming concepts could be taught using this 

programme. Create a list of the computational concepts and an 

assessment bank to illustrate how teachers could use simple tasks to 

assess students’ learning when using the ‘To be a Whale’ game. Include 

examples of evaluating students’ learning of specific programming 

concepts. 

− The Barefoot Computing Programme (2014) listed tinkering, creating, 

debugging, persevering, and working collaboratively as the main 

approaches that pupils apply and develop during the CT process. The 

findings of the field observations also support this where students 

displayed behaviours such as collaborative work, debugging errors and 

resilience. Provide information about the learning scope of ‘To be a 

Whale’ game for both programming constructs and other computational 

approaches and attitudes, identifying ways teachers can support 

development of these through their planning and teaching. 

 
− Two of the teachers interviewed stated that unless they could see how it 

would work with the rest of the curriculum topics, they are not sure if they 
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would be able to use it as a standalone programme. It is clear that cross-

curricular links are important for teachers both for planning and 

assessment purposes. Provide explicit links to display how ‘To be a 

Whale’ can be linked to learning in other curriculum areas. 

 
− Both the field observations and the student interviews showed that there 

were times the students did not know what to do and looked lost. The 

students need a straightforward and simple guide to find out about what 

they meant to do. This could be mixture of video, tutorial and online 

examples, however, they need to be carefully planned around simple 

tasks.  

 
− Paper-based, short materials should be prepared for both teachers and 

students to refer to, as they may be needed whilst using the application. 

 
− Prensky (2001) emphasised the importance of social interaction for 

motivating players. Students also expressed this during the interviews 

where they mentioned how much they liked playing multi-player games. 

Adding an aspect for some form of social interaction such as a chat boot 

or character building would engage learners for a longer time and at a 

deeper level. 

 
− As discussed in literature review having clear goals (Malone 1981) and 

set rules (Hays, 2005) are important factors for engaging players with 

gaming experience. Although ‘To be a Whale’ has a goal of helping the 

little whale, this doesn’t seem to be challenging enough without more 

definition. You may think about having different goals embedded into 

different tasks to engage players. Again the rules are there but not made 

it explicit to the players. Including these in a guide would reduce the risk 

of developing negative emotions towards the game. Design challenges 

or mini missions at different levels for students to choose according to 

their interest and / or needs.  

− Rewards are very powerful, especially when teaching young learners. 

The game does provide this with some praise appearing on screen, 

however, this is not very interesting for young people. Receiving points, 
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or special powers or unlocking an additional command, a badge would 

be extremely motivational. The use of online text as a way of praising 

can be made more efficient by changing the wording to a child friendly 

language and adding the sound version to it. 

 
− The students reported that they wanted to be able to get help directly 

when they couldn’t solve a problem. Having a library of simple and short 

how to videos would be very beneficial. For example: how to make the 

whale return underwater; how to move the whale to surface? 

 
− The students and teachers voiced their concerns about not being able to 

save their work. Provide them with an opportunity to save their work 

either on their own PC or on the online system through individual 

accounts. This will enable them to return at a later date and develop their 

work further. 

 
− The findings of the interviews and the field notes showed that the 

students were displeased with not knowing all the commands that are 

available. Trying to remember all of the commands that are available 

within the application can be frustrating and disengage learners with the 

game. Create a library of all the commands that are available for 

students to visit whenever they need to. You could also have an online 

function such as when a student begins to type a command a frame with 

all the available commands beginning with that specific letter could be 

displayed on screen for them to click and select. This would reduce the 

errors caused by spelling mistakes. 

 

− Sharing work with peers and discussing how to improve it, is important 

for young people and it enables them to develop evaluation skills. 

Provide students with a tool to export their work in a video or a document 

format so that they can evaluate it individually and / or with their peers. 

This would also be useful for teachers as they could use it for 

assessment purposes. 
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7. Information about participating schools 

1. ST EDMUND’S CATHOLIC PRIMARY SCHOOL 
Edmonton, London 
 

Head Teacher: Mrs Margaret Hanley 

Website: http://www.st-edmunds.enfield.sch.uk  

 

St Edmund’s Catholic Primary School is a voluntary aided school in Edmonton, 

North London. There are 426 children on the roll from more than 40 different 

ethnic backgrounds. More than 60% of the children have a first language other 

than English and 25% receive a Pupil Premium. 

Computing at St Edmund’s Catholic Primary School 

The school use a variety of resources to teach computing and do not rely only 

on a set published scheme of works although they use elements of some of the 

schemes. Their main VLE (Virtual Learning Enviornment) is DB Primary and 

children are encouraged to use it at home as well as in computing lessons. All 

children from Reception to Year 6 use Scratch and the Beyond Hour of Code 

online resources. They have the 2Simple Collection and several Sherston titles. 

They use digital photography including green-screening alongside teaching 

Picasa and Pizap applications to manipulate the images and Movie Maker to 

edit videos. In KS2 they introduce Logo and Python and include SketchUp as 

an introduction to CAD. For robotics they use BeeBots, Roamers, Lego WeDo 

and Boe-Bots.  
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2. TAVERHAM HIGH SCHOOL 
Taverham, Norwich 
 
Principal: Ms Carol Dallas 
Website: http://www.taverhamhigh.norfolk.sch.uk  

 
 
 
 
 
 
 
 
 
 
 
 
 

Taverham High School is a popular and successful 11-18 mixed comprehensive 

academy on the outskirts of Norwich. NOR 1144. 51% Grade 5 or above in 

English & Maths GCSEs (2017).The school was substantially redeveloped 

under the PFI in 2007 and became an academy in April 2013.The majority of 

the students are White British; the proportion of students who speak English as 

an additional language, and the proportion from ethnic minorities, are both well 

below the national average. The number of students who are eligible for the 

pupil premium (extra government funding to support disadvantaged students) is 

below average. The number of disabled students and those with special 

educational needs at school action level is below average. 

 
Computing at Taverham High School 
The IT & Computing department’s vision is to raise the status of computing by 

underlining the academic rigor of Computer Science and the real world 

influence and impact IT has in our daily lives. The department of 3 offers GCSE 

Computer Science and GCSE ICT as options, although the latter will be 

replaced with Cambridge Nationals Creative iMedia or equivalent from 

September 2018. KS4 option groups receive five hours per fortnight of 
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curriculum time. Year 10 pupils who do not opt for computing/ICT follow a core 

IT/digital literacy course for one hour a fortnight. Year 11 pupils follow the ECDL 

course for one hour a fortnight, although test entry is optional this year. AS/A2 

Computer Science and GCE Applied ICT or equivalent are delivered at KS5. 

The main language used throughout Years 7-13 to teach programming is 

Python. Other computing projects at Key Stage 3 introduce pupils to App 

Inventor, Blockly, Microbit, and Javascript; digital literacy and information 

technology strands include units in digital imaging, e-safety, handling data, 

HTML/web design. Key stage 3 pupils receive one lesson a week of computing. 

The department aims to develop computational thinking in all students, 

providing challenging opportunities for students to design, build and implement 

algorithms from the real world into practical applications. With a focus on 

problem solving skills such as decomposition and abstraction, the department 

aims to make a confident programmer of every student at KS3. 

3.  MARK HALL ACADEMY 
Harlow, Essex 
 
Principal: Corinne Franceschi 
Website: www.mha.attrust.org.uk 

 

 
 
 
 
 
 
 
 
 
 
 
 

Mark Hall Academy belongs to the Academy Transformation Trust. It is an 11-
16 mixed and comprehensive academy with approximately 600 pupils on its roll. 
The academy replaced a failing predecessor school in September 2013. In May 
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2016 it received an Ofsted rating of ‘Good with outstanding behaviour’. They 
have slightly fewer than national average pupils with English not being the first 
language. They have slightly above national average pupils eligible for free 
school meals at any time during the last 6 years. The school deprivation 
indicator is in line with the national average. 
 
Computing at Mark Hall Academy 
Computer Science is taught at Key stage 3 level according to the National 
Curriculum. They teach students in Year 7 – 9 at least two programming 
languages: Scratch and Python. Apart from the mentioned programming 
languages they also expose students to Kodu, GameMaker, Greenfoot and 
Alice to learn various programming skills and investigate / use different 
Graphical User Interface environments from the mentioned platforms that aid 
computational / logical thinking skills. 
 
They apply the use of Programmable Robots, BBC Microbit and various APPS 
on iPads, ike Light Bot and Boogie Bot, in lessons to make learning fun and 
interactive. 

4. EAST LONDON SCIENCE SCHOOL 
Bromley-by-Bow, East London 

Principal: David Perks 

Website: http://www.eastlondonscienceschool.co.uk  

 

 

 

 

 

 

 

 

The East London Science School is a dynamic new secondary school in 
Bromley-by-bow. They are about to embark on their fifth year as they approach 
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their first set of GCSE grades in August 2018. What attracts pupils to the East 
London Science School is a commitment to deliver high quality academic 
education to all pupils regardless of background and ability. This school was 
founded in order to create the next generation of scientists and engineers.  The 
focus on science means that all pupils receive rigorous physics, chemistry and 
biology lessons with as much hands on experimental work as possible. The 
school aims to give all of their pupils a solid foundation of knowledge, which 
they can draw upon for the rest of their lives. The school’s unique enrichment 
programme has taken pupils on well over 500 trips in the last academic year. 
With visits to venues as diverse as the Greenwich Observatory, University of 
Cambridge, University of Oxford and as far afield as the Imperial War Museum 
at Duxford and Box Hill in Surrey. The pupils have enjoyed residential trips to 
China, Belgium, New York, Geneva and Devon with more planned in the future. 
The enrichment programme has helped to expand the horizons of every child. 
The school takes every opportunity to allow their pupils to hear from leading 
figures in science and participate in exciting events, to help students find out 
what it’s like to be involved in science and engineering beyond education.  

Computing at East London Science School 

The school’s Computer Science curriculum for Year 7 & 8 involves pupils 
working with hardware and software in the widest possible sense. From coding 
to robotics they give all pupils a solid foundation in understanding modern 
technology. Every pupil learns to code from Year 7 onwards starting with HTML 
and Javascript to creating sensors with Microbits in Year 7. In Year 8 pupils 
move onto Java and App Inventor. Knowledge of the fundamentals of 
algorithms and syntax is the basis for progressing to the applied use of coding. 
Pupils programme robotics using Lego Mindstorms and games using Scratch 
on the Raspberry Pi. Pupils also learn industry standard graphics packages as 
well as 3D design and video & special effects editing. They give pupils a unique 
space in which their imaginations are set free and given a chance to flourish 
using computers. Pupils can choose to study AQA GCSE Computer Science in 
Year 9, building on the work that they have done in Years 7 and 8. 
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8. The research team 
The investigator for this study was Yasemin Allsop from the Department of 
Learning and Leadership, UCL Institute of Education.  

Yasemin Allsop worked as a primary school teacher and computing leader in 
inner city London schools for 10 years. Recently she moved to UCL IOE where 
she has been working as a Lecturer in Early Years and Primary and has been 
leading the Computing Module in the Primary PGCE programme. She has been 
teaching in various masters’ level modules including the Learning and Teaching, 
and SCITT modules and supervising Masters students. 

Her research focus is children’s learning through game making activities 
especially in relation to computational thinking and metacognitive practices. She 
is also interested in the role of technology in designing educational interventions 
for refugee children. Recently she became involved in a team developing a 
pedagogical framework for STEM education at both primary and secondary 
levels. She is the co-editor of the International Journal of Computer Science 
Education (IJCSES) and is also involved as a reviewer in many journals 
including Computers and Education, and the International Journal of Early 
Years Education.  
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