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Abstract 
The ability to code computer programs is considered an important part of literacy in today’s 
society. This paper reports from a case study in two sixth grade classes where Scratch coding was 
part of six mathematics lessons. The aim of the study was to investigate how Scratch coding 
affected students’ interest development in coding and in mathematics. Data was collected using a 
convergent parallel mixed methods design. The results show a slight, but nevertheless significant, 
negative effect on students’ average interest in coding, as well as in mathematics. Students 
attributed this to the level of difficulty and the tedious workflow, indicating that their waning 
interest was due to the prescriptive nature of tasks that offered neither a sense of 
accomplishment nor the chance for autonomous input. However, situational interest was 
triggered in off-task coding situations. These situations were not related to the mathematical 
coding tasks but to the use of existing Scratch games and animations. The findings point to the 
importance of design principles that allow students an opportunity to tinker, but also to a need 
for an increased focus on facilitating the development of design knowledge within teacher 
professional development. 

 

Keywords: Interest, Scratch, coding, mathematics 

Structured practitioner notes 
What is already known about this topic 

• Computer coding is considered an important part of literacy in today’s society. 
• Scratch is a visual coding environment that is intended to foster creativity and increase 

motivation to engage with computers. 
• Scratch coding in school settings has been shown to have a positive effect on students’ 

learning. 
 

What this paper adds 
• Scratch coding tasks had a significant negative impact on students’ interest in coding and 

mathematics. 
• An overly structured lesson design and a lack of autonomy were the main reasons why 

students’ interest declined. 
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• Boys and girls were equally interested in coding. 
 

Implications for practice and/or policy 
• Scratch is a useful tool for coding in school, but coding tasks should be designed carefully. 
• Instead of highly structured, abstract tasks, design principles like guided tinkering and 

fantasy should be considered. 
 

 

The ability to code computer programs is an important part of literacy in today’s society. Coding is 
part of logical reasoning, which represents one of the key skills of what are now called “21st century 
skills” (European Schoolnet, 2014). In an attempt to increase interest in coding, much effort has 
gone into developing tools and activities for young people. One such initiative is Scratch, a visual 
coding environment developed by the Lifelong Kindergarten group at the MIT Media Lab. Scratch is 
intended to foster creativity and increase motivation to engage with computers. The Scratch online 
community's slogan “Imagine, Program, Share” indicates that sharing and the social aspects of 
creativity are important parts of the philosophy behind Scratch. The term ‘Scratching’ refers to the 
fact that existing code can be reused for other purposes and easily combined, shared and adapted to 
new scenarios – in Scratch, users are encouraged to ‘remix’, downloading and building upon projects 
developed and made publicly available by other users (Kafai & Burke, 2014). 

A growing number of schools around the world use Scratch as a gateway to coding. Scratch coding 
has been successfully utilized in subjects including mathematics, science and arts. In mathematics, 
Lewis and Shah (2012) measured correlation between the results of coding quizzes and grades in 
maths tests. Ke (2014) found that students showed significantly more positive attitudes towards 
mathematics after Scratch-based activities where they developed mathematical games. Zavala, 
Gallardo and García-Ruiz (2013) found improvements in the identification and comparison of 
numbers after Scratch coding activities. Furthermore, studies have found that students develop their 
mathematical thinking (e.g. Calao, Moreno-León, Correa, & Robles, 2015) and problem-solving skills 
(e.g. Su, Yang, Hwang, Huang, & Tern, 2014) while learning to code with Scratch. 

All the referenced studies show that Scratch is a useful tool for coding in school settings and that its 
application has a positive effect on students’ learning. Very little is known about younger students’ 
motivation for engaging in Scratch coding in school. There are a few relevant studies based on 
contemporary motivational theory, however. Feng and Chen (2014), for example, investigated the 
influence of goal specificity and scaffolding on the learning outcomes of Taiwanese elementary 
school students. Studying lessons on computer game design, they showed that students provided 
with problematizing scaffolds demonstrated better self-regulation than those provided with 
structuring scaffolds. In a study by Ruf, Mühling, and Hubwieser (2014), the effects of using one of 
two different programming environments ("Scratch" and "Karel the Robot") in secondary schools 
were tested. They found that classes using Scratch had higher intrinsic motivation and performed 
better than the Karel classes. Nikou and Economides (2014) compared students’ motivation to learn 
coding using Scratch and App Inventor for Android in K-12 educational settings. They found an 
increase in students’ intrinsic goal orientation, task value, control of learning beliefs and self-efficacy 
when using these two entry-level learning environments for coding. However, even though Scratch 
was developed with the aim of making coding interesting to young people, interest in Scratch coding 
has yet to be investigated. Indeed most previous studies have evaluated the interest construct in 
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vague terms, for example by surveying emotional aspects (enjoying coding in Scratch, having fun 
with Scratch etc.) without reference to contemporary motivation theory. Enjoyment and fun can 
occur for many reasons, of which interest is only one. To avoid lack of conceptual precision, it is 
therefore necessary both to clarify what interest means in a psychological sense and to consider how 
the impact of interest can be effectively studied. 

Concept of interest 

Interest refers to the liking of and wilful engagement in an activity. Interest is closely related to 
intrinsic motivation. When people are freely doing what interests them, they are referred to as 
intrinsically motivated (Deci, 1992). Thus, interest is a motive for intrinsic motivation. Interest is a 
content-specific motivation variable; i.e. it is always related to specific topics, tasks, or activities. This 
relationship is both cognitive (involving knowledge and experience) and affective (involving positive 
feelings and appreciation). Feelings of pleasure, happiness and well-being are typical emotional 
aspects of interest-based activities (Krapp, 2002).  

Two types of interest have been the primary focus of educational research to date: situational and 
individual interest. Situational interest refers to the psychological state of engagement with content. 
Individual interest is conceptualized as a relatively stable motivational orientation that develops over 
time in relation to a particular topic or domain, and which is associated with increased knowledge, 
value, and positive feelings (Krapp, 2002).  

Triggering situational interest involves the immediate affective experiences that individuals associate 
with their environment, and it appears to be especially important in catching students’ attention 
(Mitchell, 1993). Among the triggers described as promoting students’ situational interest are 
surprise, novelty, hands-on experience, and complexity (Bergin, 1999). Maintained situational 
interest is a more committed, deeper form of situational interest, in which individuals forge a 
meaningful connection with the content. Mitchell (1993) proposed that maintained situational 
interest could best be achieved by involving students in activities which they perceive as personally 
meaningful. When students do not find activities meaningful, triggered interest can decrease, 
become dormant, or disappear altogether. 

An important question with respect to learning is how to capture students’ interest and hold it for an 
extended period of time in order to stimulate a lasting state of intrinsic motivation. Let us assume 
that students who have been exposed to an exciting Scratch coding activity in school are stimulated 
and pay more attention than they did before. For some students, this interest may evaporate as 
soon as the lesson ends. For others, the interest persists over time and may develop into an 
individual interest in coding. This would be the case if students start creating colourful games and 
animated stories with Scratch in their leisure time, for example. Very little is known about this 
process, even though there are significant educational implications for teachers who strive to 
promote a long-standing interest in coding. Whereas teachers have little influence on the individual 
interests (or disinterest) students bring to class, they can influence the development of interests by, 
for instance, including coding activities to foster situational interest. From an educational point of 
view, situational interest is the real topic of concern, because it can be a potentially powerful way to 
motivate students who have little or no pre-existing interest in a topic (Deci, 1992; Hidi & 
Harackiewicz, 2000). 
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While there is a growing amount of research into students’ learning from Scratch coding, research 
has hitherto not considered how coding affects students’ interest. Hence, the purpose of the study 
was to investigate to how a mathematical coding course affected students’ interest development in 
coding and in mathematics. The research questions were: 

RQ 1: How does Scratch coding in mathematics affect students’ interest development? 

RQ 2: What are the reasons for interest development? 

Based on previous findings on Scratch as a motivating and fun environment, the working hypothesis 
was that sixth grade students would find Scratch coding in mathematics interesting. 

Method 

Research design 

This study was carried out using a mixed methods design that combines qualitative and quantitative 
methods. This approach allows combining complementary strengths and non-overlapping 
weaknesses of quantitative and qualitative methods (Creswell & Plano Clark, 2017). More 
specifically, a convergent parallel design was used: quantitative and qualitative strands were 
implemented during the same phase of the research process, the methods were prioritized equally, 
and the strands were kept independent during analysis before combining the findings in an overall 
interpretation. This design was used in order to triangulate the methods by directly comparing and 
contrasting quantitative and qualitative findings for corroboration and validation purposes. 

The quantitative measure of interest was conducted using a pre-test – post-test design. The 
treatment of the study was Scratch coding and the dependent variable was interest. The 
quantitative data were collected at the end of the first Scratch coding lesson and again at the end of 
the sixth lesson through a pen and paper-based questionnaire. The qualitative part comprised 
classroom observation and informal interviews in order to consider sources of students’ interest. 
Participants in informal interviews were selected based on their engagement levels in the course. 
Both participants with a relatively high level of engagement and participants displaying a lower level 
of engagement were interviewed to attain a comprehensive picture. 

The research design is based on the assumption that in collaborative learning, individual group 
members represent interdependent agents (cognitive perspective) who at the same time constitute 
a social entity that creates affordances and constraints for engagement in the activity (situative 
perspective) (Järvelä, Volet, & Järvenoja, 2010). Based on this framework, interest is seen as an 
individual phenomenon, mediated by social experiences (Bergin, 2016). The research framework 
uses a combined analytical unit that captures the individual perspective through questioning 
(questionnaire, interviews) as well as social mediating aspects through observation of activities. This 
way, observations constitutes the background for interviews and interpretation of students’ interest 
development. Participants and educational context 

The participants selected using convenience sampling were students (N = 44, 22 male and 22 female) 
aged 12-13 (M = 12.54, SD = .51) from two sixth grade classes at a Danish public school located in an 
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urban area. The participants were familiar with computers and brought their own laptops for the 
coding course. All participants were novices at coding with no previous experience. 

The course comprised six consecutive mathematics lessons over three weeks, each of 45 minutes, 
utilizing the learning resource Programming in Maths. 

Programming in Maths (www.programmeringimatematik.dk) is a Scratch-based coding and 
mathematics-based curriculum for lower secondary students. Its aim is to enable students to engage 
with important mathematical ideas through learning to code. It incorporates three types of tasks: 
Scratch lessons (introductory lessons in Scratch), maths lessons (mathematical lessons applying 
Scratch coding), and coding lessons (for learning to code independent of school subject). The maths 
lessons comprise eight tasks centred on mathematical functions (variables and coordinates) and 
seven on geometry (angles, figures, and area). Each task includes additional challenges. One task, for 
example, was to draw polygons in Scratch, as shown in figure 1. Here, students were asked to insert 
a start button, make the figure Sprite move to a specific location, get Sprite to draw a line behind 
itself, to go forward, and to rotate by adding commands and values (Sprites are the objects that 
perform actions in a project). 

Figure 1. Task example: to draw polygons in Scratch (the task is translated from Danish by the author 
while keeping the visual) 

[Insert Figure 1 here] 
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Programming in Maths provides teacher support in the form of guidelines for implementing the 
designed curriculum effectively, stipulating learning goals, and presenting exemplary cases. The 
curriculum targets teachers with no previous coding experience or training. 

All curriculum materials were developed by an educational consultant at the Centre of Educational 
Resources, funded by the Danish Ministry of Education. He had no formal or informal training in 
coding. His background for designing the curriculum materials was an interest in maths education 
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and coding in general and Scratch in particular. Despite his lack of training, the tasks in Programming 
in Maths in point of fact align with tasks previously documented to support the learning of 
mathematics through coding (Benton, Hoyles, Kalas, & Noss, 2017). Therefore, they form an 
appropriate outset for investigating how Scratch coding affects interest development. 

The educational consultant was also a mathematics teacher at the school in question and a 
colleague of the teachers in the two classes. The consultant asked these two colleagues to try out 
the maths lessons coding tasks with their classes. His aim was to user test the tasks before sharing 
them with mathematics teachers at national level. He was not present in the classrooms during field 
trials. 

The two participating teachers, one female with more than ten years of experience teaching 
mathematics, the other male with more than twenty years of experience, had no previous 
experience with Scratch or any other form of computer coding. The teachers prepared for the 
lessons by going through the support materials and by trying tasks out themselves. Each teacher 
taught her or his own class. They did not observe each other’s lessons, but discussed affordances 
and constraints with each other and the educational consultant during the period. The role of the 
author was purely observational to ensure an objective perspective on interest development. Thus, 
he was neither involved in the design nor the implementation of the curriculum and did not 
intervene in lessons. 

Each lesson was structured similarly: the teacher presented selected maths lesson coding tasks to 
the students, answered questions and provided support. During lessons, students worked 
individually or in pairs, solving the tasks on their laptops. The teacher’s role was to scaffold students’ 
work by providing help or guidance when needed. In the last two lessons, the majority of the 
students in both classes showed a lack of commitment while solving tasks. Therefore, the teachers 
gave the students permission to download games from the Scratch online community, but asked 
them to play for a maximum of ten minutes before recoding the game and observing how the game 
changes character. Some students were absorbed in gaming for the entire lesson, whereas others 
recoded existing games or coded their own project from the ground up. 

Data collection 

As mentioned, three forms of data collection were employed in the study: questionnaires, classroom 
observations and informal interviews. Data were collected solely by the author based on the 
research questions. 

The Interest Scale (IS) was used to measure students’ interest in mathematics and coding. Items 
were adapted from various validated instruments (Linnenbrink-Garcia et al., 2010; Mitchell, 1993). 
Being a five-point Likert scale, it consisted of 20 items on interest. In addition, two items on 
background variables (gender and age) were included. Since the sample was too small for 
exploratory factor analysis, the 20 items were treated as two scales on interest based on their 
thematic content: one on interest in mathematics (10 items) and one on interest in coding (10 
items). Each interest scale included five items on the affective component of interest and five items 
on the value component. Examples are: “Our maths lessons are fun” (affective), “It is important for 
me to be able to use maths” (value), “It is fun to code” (affective), and “It is important for me to 
learn to code” (value). In addition, students were asked to describe their positive and negative 



Students’ interest in Scratch coding in lower secondary mathematics 
 

8 
 

experiences with coding in two open-ended items in the post-test questionnaire. These two open 
questions were included in order to reveal something about the specific reasons for interest (or lack 
of interest) that cannot be grasped from the analysis of closed items. The questionnaire was 
produced in a pen-and-paper format and distributed for 15 minutes to all students present at the 
beginning of the course and again at the end. A total of 44 responses were completed and returned 
in the pre- and post-test, corresponding to a response rate of 100%. 

Classroom observations were “naturalistic observations”; that is, they were embedded in the regular 
settings of the activities (Patton, 2002). The observations were focused on situations in which 
students were attentive and emotionally engaged but also on situations where students seemed 
demotivated or frustrated. These observations were used in the development of questions asked 
during informal interviews. The informal interview is a method of interview where questions emerge 
from the immediate context and are asked in the natural course of things. Students were asked how 
they experienced a given situation, why it was or was not interesting. The informal interviews were 
short, lasting 2-4 minutes. Students’ answers were noted on paper. All students were interviewed at 
least once during the course. One advantage of informal interviews is that the salience and 
relevance of questions increases when interviews are built on and emerge from observations; the 
interview can be matched to individuals and circumstances (Patton, 2002). However, prompted 
statements, for their part, may interrupt student actions and interactions. 

Data analysis 

To score the interest scale, the scores for items that are stated in a negative manner were reversed 
(items 4, 10, 13, and 19). The reliability coefficient (Cronbach’s α) of the instrument was calculated 
for each interest scale. In the pre-test, the reliability coefficient was .91 for interest in mathematics 
and .82 for interest in coding. In the post-test, the coefficients were .87 and .86, respectively. 
Gender difference was evaluated with the nonparametric Spearman’s rank correlation. Gender was 
tested against each of the 20 interest items. Correlation coefficients were between -.22 and .28 (p > 
.06) in the pre-test, and between -.22 and .17 (p > .15) in the post-test. No significant correlations 
were found, indicating that boys and girls were equally interested in both mathematics and coding. 

The qualitative data sources included answers to the two open items in the IS post-test as well as 
notes from classroom observations and informal interviews. All data were coded according to 
reasons for interest development. More specifically, thematic analysis of students’ responses was 
conducted, i.e. themes identified are strongly linked to the data themselves (Patton, 2002). The 
specific procedure for thematic analysis as defined by Braun and Clarke (2006) was used: 1) prepare 
and organize the data for analysis, 2) explore and code the data, 3) collate codes into themes, 4) 
review themes and generate a thematic ‘map’ of the analysis, 5) define themes, and 6) relate the 
analysis back to the research question and literature. During the data analysis, answers and notes 
were read individually and grouped based on reasons for interest development (Table 2). The 
similarities and differences in views were considered while grouping the data, and explanations were 
given in line with these findings. 

Results 

The effects of Scratch coding on students’ interest. The questionnaire data revealed that the students 
found mathematics relatively interesting. The mean score was 3.68 (SD = 1.13) in the pre-test and 
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3.63 (SD = 1.15) in the post-test. Students’ average interest in coding was lower, as illustrated in 
Table 1. In the pre-test, the mean score was 3.16 (SD = 1.24). In the post-test, the mean was 3.06 (SD 
= 1.18). Students’ average interest in mathematics as well as in coding was shown to have decreased 
following the Scratch coding lessons, as the effect sizes were slightly negative (Cohen’s d = -.05 and -
.08, respectively). The decrease was highly significant (p < .0001) despite the small sample. Thus, 
interest was not stimulated during this course as expected; instead, interest levels decreased – both 
in coding and in mathematics. 

Table 1. Students’ interest scores towards mathematics and coding  

  Pre-test  Post-test   
 
Scale 

 
Scale item 

 
M (SD) 

 
α 

 
M (SD) 

 
α 

 
Cohen’s d 

Interest in maths Maths is exciting 3.00 (1.18) .91 3.11 (1.15) .87 -0.05 
 Our maths lessons are fun 2.80 (1.21)  2.91 (1.25)   
 I like maths 3.41 (1.19)  3.26 (1.21)   
 Maths is boring (R) 3.18 (1.19)  3.45 (1.19)   
 Maths is interesting 3.23 (1.08)  3.36 (1.14)   
 It is important for me to learn maths 4.48 (0.88)  4.33 (.92)   
 I would like to learn more maths 4.18 (1.13)  3.93 (1.21)   
 I need maths later in my life 4.37 (1.02)  4.19 (1.12)   
 It is important for me to be able to use maths 4.07 (1.09)  3.81 (1.19)   
 I never have a use for what we learn in maths (R) 4.07 (1.30)  3.95 (1.14)   
Interest in coding Coding is exciting 3.20 (1.17) .82 3.20 (1.17) .86 -0.08 
 I like coding 3.23 (1.26)  3.05 (1.16)   
 Coding is boring (R) 3.37 (1.29)  3.25 (1.20)   
 It is fun to code 3.30 (1.17)  3.14 (1.21)   
 Coding is interesting 3.20 (1.21)  3.07 (1.12)   
 It is important for me to learn to code 2.91 (1.21)  2.68 (1.20)   
 It is important for me to be able to code 2.64 (1.26)  2.86 (1.13)   
 I would like to learn more coding 3.20 (1.36)  2.89 (1.22)   
 I never have a use for coding (R) 3.35 (1.19)  3.27 (1.17)   
 It is important to know how to code 3.16 (1.29)  3.23 (1.24)   

 

Table 2. The themes of the open items, ranked by frequency (N = 44) 

Positive experiences with Scratch coding 
Learn to program/can be used later in life (n = 9) 
Not just reading books/different from everyday maths instruction/get rid of maths (n = 9) 
Something new (n = 7) 
No time pressure (n = 5) 
Fun (n = 5) 
Fantasy/play (n = 3) 
Negative experiences with Scratch coding 
Tedious in the long run (n = 20) 
Difficult/confusing (n = 12) 
Monotonous tasks (n = 7) 
Malfunction (n = 2) 
Pseudo programming (n = 1) 
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Reasons for interest development. The qualitative data were analysed for reasons for interest 
development. Based on students’ responses, two dominant themes – task and instruction vs. 
tinkering - were formulated based on the thematic analysis. 

The task category includes students’ descriptions deriving from the task itself. These responses 
primarily emphasized difficulties with the tasks and the monotony of the workflow (e.g., “I am not 
sure how to solve this”, “difficult”, “too much maths”, “too much of the same thing’”, and “the task 
is boring”). It seems evident that students’ engagement with tasks had a negative influence on their 
interest. The task category also includes positive descriptions, although these descriptions are fewer, 
as illustrated in table 2. They refer to affective descriptions (e.g., “It is fun”), value-related 
descriptions (e.g., “I can use coding later on in life”), the appreciation of doing something new or 
different from everyday mathematics instruction (e.g., “Mega cool to use a computer in 
mathematics”), and time (e.g., “I can work at my own pace”). 

The instruction vs. tinkering category includes responses that indicate tensions between students’ 
experiences with structured coding tasks on one side and tinkering with game redesign on the other. 
When students showed lack of commitment during the lessons, the teachers gave them permission 
to download games from the Scratch online community. Whereas students generally found the 
coding tasks in mathematics monotonous, difficult, and tedious, most students were engaged in 
gaming and recoding off-task projects. The positive responses in Table 2 might reflect this, as these 
activities took place in parallel to the course. 

Discussion 

The presented study reports on a coding initiative which failed to achieve its aims. Students’ interest 
was not increased as expected. In fact, students’ mean interest in coding (as well as in mathematics) 
declined during the course. Students attributed this to difficulties with the tasks and the tedious 
workflow. According to the theory of self-determination, three essential needs are important for not 
only well-being, but for a variety of developmental processes, including interest development, as 
well as for internalising and integrating externally motivated goals and behaviour with the person’s 
other goals. These three essential needs are competence, autonomy, and relatedness (Ryan & Deci, 
2000). Two of these needs are relevant for explaining students’ lack of interest (Deci, 1992; Krapp, 
2005). Competence refers to the desire to feel efficacious, to have an effect on one’s environment, 
and to be able to attain valued outcomes, whereas autonomy (self-determination) refers to the 
desire to be self-initiating and to have a sense of acting in accord with one’s own sense of self. The 
need to feel competent was not fulfilled, as illustrated by the many student comments on how 
difficult and confusing they found the tasks. Neither was the need for autonomy, as students 
experienced the tasks as being somewhat restrictive. Research has shown that people may engage in 
strategies to make their performance of tasks more interesting and eventually develop interest in an 
activity that had been uninteresting (Hidi & Harackiewicz, 2000). Specifically, they can generate and 
use strategies to make mundane tasks more interesting (such as by turning them into a game). An 
example from the present study is when two female students spent a lesson personalizing their 
Sprites, without solving the tasks they had been given. However, learners desire freedom of action 
only when they believe that they are capable of successfully mastering impending tasks. The pursuit 
of an optimal level of autonomy is, at the same time, an important prerequisite for fulfilling the need 
of competence, since the successful mastering of a task can only be experienced when it has been 



Students’ interest in Scratch coding in lower secondary mathematics 
 

11 
 

solved to some degree without the support and detailed instructions of others (Krapp, 2005). This 
was actually the case for one student, as he did not follow the task instruction but began exploring 
Scratch’s functionalities: “It is more interesting to try it out on my own [than to solve the task]; I 
want to learn what it can do”. 

The qualitative data provided nuances and details that the quantitative data did not capture. 
Situational interest was triggered in some situations. However, these situations were not related to 
the mathematical coding tasks. When the students lost interest and engagement during the lessons, 
the teachers allowed them to download existing Scratch projects (e.g. games) and revise them for 
the rest of the lesson. Most students found these self-directed actions with non-curricular content 
interesting and motivating, as they were able to design their own games and animations. Here, 
choice and autonomy was one major source of interest as students had the opportunity to decide 
for themselves what they wanted to do and how they would do it. Especially those students that 
were frequent gamers were highly engaged. The self-directed tinkering activities offered them an 
opportunity to learn to understand computer games in detail. Recoding games appeared effective 
because activities that are perceived as being personally meaningful to students are a direct way to 
empower them and thus hold their interest (Mitchell, 1993). Meaningfulness refers to students' 
perception of the topics under study as meaningful to them in their present lives, i.e. the value 
component of interest (cf. Schiefele, 1991). 

The tension between structured school tasks versus self-directed tinkering on Scratch projects lies in 
the externality versus internality of their basic goals. Self-directed activities have internal goals; that 
is, their aims concern the performance of an activity for its inherent satisfaction rather than for 
some separate consequence. This points to a challenge when designing coding tasks, as the learning 
objectives of courses within formal education may be incompatible with the principles of self-
directed learning. This challenge may be addressed through a learning design which Bjerre and Dohn 
(2018) term ‘guided tinkering’. This approach combines structure and tinkering, allowing for 
piecemeal tinkering, guided by clearly structured tasks. It builds on Resnick and Rosenbaum’s (2013) 
description of tinkering, self-determination theory (Ryan & Deci, 2000), and the empirically 
documented need for guided instruction (Kirschner, Sweller, & Clark, 2006). It contains seven design 
principles: 1) Teacher pre-defined projects, 2) Meaningful, preferably fun, projects, 3) Adequate 
complexity, 4) Projects constituted by a series of sub-problems, 5) Guided tinkerability, 6) Visual or 
graphical programming language appropriate for the target group, and 7) Media integration. 

Even though Scratch coding has been successfully utilized in school subjects like mathematics (Calao 
et al., 2015; Ke, 2014; Lewis & Shah, 2012; Su et al., 2014; Zavala et al., 2013), it is clear that coding 
as a structured educational activity did not in itself increase interest in the present study. The reason 
for this was primarily the controlled structure of the learning tasks. Furthermore, the design 
principles Meaningful, preferably fun, projects and Guided tinkerability were almost absent in the 
tasks, something which the interview data would seem to suggest is a prime reason for students’ 
mean interest decline. It should be noted that the coding tasks are similar to previous Turtle 
Geometry tasks in LOGO (Abelson & DiSessa, 1980). LOGO coding was often introduced with 
activities such as generating lists of prime numbers and making simple line drawings that were not 
connected to students’ interests or experiences. Rather than simply presenting relevant problems in 
abstract form (e.g., drawing polygons), designs should present problems in a more intrinsically 
interesting fashion, such as by connecting to the students’ everyday lives (Wang & Zhou, 2011). It is 
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important to include aspects such as the use of challenges, curiosity, actual and perceived control, 
and fantasy in lesson design. In trying to make coding activities interesting, fantasy, in particular, 
should be taken into consideration. Malone and Lepper (1987) proposed fantasy as a highly 
important source of intrinsic motivation and interest. Fantasy and make-believe through coding may 
portray out-of-school situations to which school learning can be applied and thereby reinforce the 
value of coding. 

This study has shown that even though Scratch is a ‘fun’ environment, as suggested in the literature, 
Scratch alone is not sufficient to spice up mathematical tasks and make them more interesting. It 
does matter how coding in mathematics is designed if it is to capture and hold students’ interest. 
This points to the significance for an increased focus on facilitating the development of design 
knowledge within teacher professional development (Goodyear, 2005). Specifically, it shows the 
need for focusing on interest as a distinct design construct. 

Conclusion 

This study has shown that coding can have a negative impact on students’ interest, even if the 
coding environment is Scratch. The primary reason for this negative impact was the controlled 
structure of the learning tasks, limiting student autonomy. According to Papert (1980), the most 
effective learning occurs when individuals are allowed to construct a product instead of being 
instructed directly. This could be paraphrased to also apply to interest. Rather than simply 
presenting tasks in abstract form, designs should present problems in a more intrinsically interesting 
fashion through the use of tinkering, perceived control and fantasy. 

Limitations of the study 

This study is apparently the first attempt to investigate students’ interest (as distinct from other 
motivational constructs) in Scratch coding. The study has limitations and further research is needed 
to support the conclusions. 

The results of the convenience sampling cannot be generalized to a broader population because of 
the potential bias of the sampling technique due to under-representation of subgroups in the 
sample in comparison to the population of interest. Furthermore, the analyses are based on a 
limited number of students. However, this study might count as a critical case; the students’ 
declining interest during structured coding tasks could be expected to be valid for a broader range of 
students (Flyvbjerg, 2006).  
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