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Abstract— This research-to-practice full paper describes the 
readiness of pre-service mathematics teachers to incorporate 
Scratch, a block-based programming application, into 
mathematics instruction, focusing on their knowledge, skills, and 
attitudes. Given the rapid technological advancements, leveraging 
technology in mathematics education is crucial in fostering 
proficient problem-solving abilities among students. 
Consequently, computational thinking is recognized as a vital 
21st-century competency, a transferable skill for effective 
problem-solving methods. The study underscores the importance 
of integrating Scratch, a supportive tool in computational 
thinking, into mathematics education. However, to integrate this 
application into mathematics education, pre-service teachers must 
be prepared to acquire the necessary knowledge and skills and to 
be ready to accept its use in teaching in the future. The 
construction of knowledge by pre-service mathematics teachers 
regarding the Scratch application is examined through the lens of 
social constructivism, which emphasizes knowledge construction 
through experience and social interaction. A purposive sample of 
60 first- and second-year students participated in an online survey. 
The sample selection involving two groups aimed to identify 
significant differences in pre-service teachers' readiness levels 
across gender, study year, and academic achievement. The 
findings revealed limited proficiency among pre-service 
mathematics teachers in utilizing Scratch, particularly regarding 
its integration into mathematics instruction. Several factors 
contribute to the deficiency in skills among pre-service 
mathematics teachers in navigating the Scratch application, 
including requiring additional time to grasp the programming 
language employed in the application, challenges in arranging 
blocks to achieve desired outputs, and struggles in rectifying 
syntax errors. However, there was a positive attitude towards the 
application, indicating a strong inclination to enhance their skills. 
The study also found no significant differences in demographic 
variables such as gender, study year, or academic achievement, 
but a slight correlation exists between knowledge, attitudes, and 
academic achievement. Investigating pre-service teachers' 
readiness to integrate Scratch into mathematics instruction sheds 
light into the intersection between mathematics pedagogy and 
computational thinking. This intersection underscores the 
importance of integrating programming tools like Scratch into 
mathematics education to cultivate computational thinking skills. 
Additionally, the findings contribute to the broader discourse on 
the role of technology in education and highlight the need for 
enhanced training and support for pre-service teachers in 
leveraging technology effectively for instructional purposes. 
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I. INTRODUCTION 
Education is a two-way process involving activities of 

receiving and giving systematic guidance in the learning process 
through various methods or teaching aids [1]. This process has 
evolved to reflect progress and demands from various 
stakeholders. The implementation of technology into the 
educational system is viewed as a promising way to improve the 
learning process in a more accessible and entertaining manner 
[2]. The use of technology has transformed the chalk-talk 
learning environment into a setting that encourages students' 
curiosity and exploration without relying exclusively on teacher 
instruction. Since 1997, Malaysian education has been striving 
to integrate technology into the educational system. Despite over 
two decades of continuous efforts, statistics show that 52.7% of 
schools in Malaysia are below the minimum level in the rating 
of the school's digitalization level, which corresponds to a 
moderate level of students' digital competency, particularly in 
terms of cognitive abilities and technology domain [3]. 

[4] identified numerous factors related to the failure to 
incorporate technology into the classroom. Among the problems 
mentioned are low readiness levels regardless of various training 
provided, willingness to accept the implications of technology 
use in the classroom, time constraints for exploring appropriate 
technology use for teaching, and restricted Internet access 
capabilities, particularly in remote schools. In terms of facilities, 
the Malaysian government has taken the matter seriously and 
has carried out the ICT Transformation Plan (2019-2023). This 
initiative intends to bridge the Internet access gap in all 
Malaysian schools, whether urban or rural, by increasing 
Internet connectivity and developing local area networks [5]. 
Therefore, this issue focuses on attitudes, beliefs, knowledge, 
and skills related to technology. Research on educators' 
knowledge, abilities, and attitudes toward technology use should 
be prioritized to increase the frequency of incorporating 
technology in classrooms, particularly in mathematics 
classrooms [6], [7]. Thus, the purpose of this study is to analyze 
the pre-service mathematics teachers' readiness in carrying out 
mathematical lessons using the Scratch application in terms of 
knowledge, abilities, and attitudes. 



II. TECHNOLOGY IN MATHEMATICS EDUCATION 
Technological advancements have created numerous 

opportunities and challenges that necessitate adjustments in 
teaching and learning methods. Educators recognize the need to 
reshape learning environments as well as instructional strategies 
and to make them more student-centered [8]. The rise of 
technology has also influenced the characteristics of modern-
day students who grow up in a digital world where technology 
is integral in their daily lives. This shift has prompted changes 
in teaching methodologies to cater to the preferences and 
learning styles of contemporary students [9]. The integration of 
technology in mathematics classrooms offers considerable 
benefits such as facilitating the visualization of complex 
mathematical concepts [10]. Furthermore, it provides students 
with opportunities to explore conceptual knowledge, justify 
mathematical ideas, and engage in discussions with peers and 
teachers [11]. However, recent reports suggest a shift in focus 
toward Artificial Intelligence (AI) and the Internet of Things 
(IoT) in technology usage, leading to a greater emphasis on 
analytical thinking and problem-solving skills for future 
workforce readiness [12]. 

Both of these abilities are closely linked to the skills outlined 
in the Malaysian Ministry of Education's mathematics 
curriculum standard document, which aims to cultivate 
individuals who think critically, creatively, and innovatively in 
mathematics, and who are proficient in applying mathematical 
knowledge and skills to solve problems in accordance with 
advancements in science and technology and the challenges of 
the 21st century. Hence, the integration of technology in the 
mathematics classroom is imperative. According to a meta-
analysis conducted by [13], the use of technology in 
mathematics education has been shown to positively impact 
students' attitudes, motivation, and academic performance, 
while [10] asserts that such technology can enhance 
understanding of mathematical concepts through visualizing 
complex relationships. Drawing on the documented effects of 
technology usage, its implementation has reshaped the 
mathematics learning environment to become more engaging 
and student-centered, thereby fostering positive effects on 
students' motivation and perceptions toward mathematics 
learning. 

In order to foster students' problem-solving abilities and 
enhance the learning atmosphere, block-based programming 
applications are viewed as advantageous tools. Therefore, this 
study focuses on one programming application that can be 
implemented in mathematics teaching and learning, namely the 
Scratch application. Scratch is an open-source application that 
uses graphical programming language and object-oriented 
programming to manipulate graphics, audio, and video through 
coding activities. This implies that it falls under the category of 
interactive applications, converting code-based programming 
languages into object-generated outputs through the assembly of 
symbolic and numeric blocks using the 'drag and drop' approach 
within the interface [14], [15]. Moreover, the concept presented 
by Scratch is akin to assembling jigsaw puzzles, in which each 
block needs to be arranged according to the suitability of its 
shape. Through a systematic study conducted by [16], Scratch 
has the potential to make learning and teaching more meaningful 
due to its effectiveness in transforming students' interests and 

motivation, enhancing mathematical and computational 
thinking skills, and fostering deeper mathematical concepts.  
Throughout the coding activities using Scratch, students are 
encouraged to employ a trial-and-error approach in generating 
desired outputs, thereby boosting their motivation to tackle 
coding problems by seeking and arranging suitable blocks, thus 
enhancing their problem-solving skills [14]. 

Additionally, the animation feature offered by Scratch 
captures students' attention during the learning process, besides 
aiding them in creating mental models by visualizing problems. 
This contributes to the retention of students’ long-term memory 
and motivation when tackling mathematical questions [17]. 
Studies by [18] and [19] also demonstrate that the Scratch 
application can significantly contribute to enhancing creative 
and logical thinking as well as cognitive development. Through 
Scratch, students can develop logical and abstract skills through 
hands-on experiences involving textbook content. Moreover, 
research conducted by [20] and [21] highlights the development 
of computational thinking resulting from the use of the Scratch 
application in mathematics teaching and learning. The 
importance of enhancing computational thinking in the 
mathematics curriculum is seen as one of the aspects needed by 
society today, in line with current technological advancements 
[20]. There are several processes and skills that can be classified 
under computational thinking, including problem formulation, 
organizing and analyzing data using logic, creating data 
representations through abstraction with the help of simulations, 
evaluating problems and solutions, breaking down main 
problems into sub-problems, implementing multiple solutions, 
and evaluating the solutions [21]. 

Despite the positive outcomes observed from using Scratch, 
[16] indicate that the absence of courses addressing fundamental 
programming skills has hindered teachers' ability to utilize the 
application effectively. Nevertheless, pre-service teachers' 
perspectives on challenges related to using applications like 
Scratch differ from those of experienced educators. Pre-service 
teachers show greater willingness to adopt teaching methods 
involving Scratch, recognizing its potential to create a more 
enjoyable learning environment [20]. While pre-service teachers 
demonstrate a favorable acceptance, their proficiency in 
navigating the Scratch application according to established 
educational standards poses a challenge to their confidence in 
their own abilities. This uncertainty stems from their 
experiences in using Scratch at the university level, leading to 
doubts about their readiness to utilize it effectively and to ensure 
the development of computational thinking skills for future 
students [21]. This apprehension likely arises from uncertainties 
in selecting appropriate pedagogical approaches, affecting their 
confidence in leveraging technology effectively. Hence, pre-
service teachers, especially in mathematics, should prepare 
themselves not only to integrate technology into their daily 
routines but also to understand the optimal strategies for 
incorporating technology into mathematics instruction. 
Comprehensive readiness is essential for enhancing 
professionalism among future educators, particularly for those 
who are less familiar with programming resources like the 
Scratch application. 



III. THEORETICAL FRAMEWORK  
In the context of this study, the knowledge constructed by 

pre-service mathematics teachers regarding the Scratch 
application was examined through the social constructivism 
approach by [22]. This approach focuses on knowledge 
construction occurring through experience and social 
interaction. Two principles emphasized through this approach 
are the Zone of Proximal Development (ZPD) and the More 
Knowledgeable Other (MKO). According to [23], considering 
these two principles, the zone of proximal development (ZPD) 
becomes one of the hurdles for pre-service teachers in building 
knowledge of newly acquired things. In the context of this study, 
these new things correspond to the development of knowledge 
about the implementation of Scratch in mathematics education. 
In order to maximize the potential of pre-service mathematics 
teachers in incorporating Scratch, instruction on its use is 
required. Vygotsky believed that through guidance, social 
interaction takes place between lecturers and pre-service 
teachers, or amongst pre-service teachers themselves, which can 
have a lifetime impact on personality development and cognitive 
progress [24]. 

However, the integration of programming-based technology 
requires an understanding of teaching methods for mathematical 
concepts using technology and practical pedagogical techniques 
to effectively deliver instructional content, as well as knowledge 
of technology methods that can impact learning comprehension. 
Therefore, this study adopted Bryant et al.’s (1974) Educational 
Model in determining the readiness aspects among pre-service 
mathematics teachers in integrating the Scratch application. This 
model focuses on three factors that influence an individual's 
learning process: input, process, and attitude. [25] define input 
factors as knowledge construction, process factors as teacher 
skills, and attitude factors as teachers' attitudes toward their 
teaching. 

IV. METHODOLOGY OF THE STUDY 
Based on the research objective that aimed to identify the 

readiness level among pre-service mathematics teachers in using 
the Scratch application, this study was conducted using a 
quantitative research approach. It was carried out through an 
online survey using the Google Form platform among selected 
respondents. The online survey approach was chosen based on 
financial and time considerations, in which online surveys are 
known to be more cost-effective [26]. 

A total of 60 pre-service mathematics teachers, comprising 
31 first-year students and 29 second-year students, participated 
as respondents in this study. The study population refers to the 
students enrolled in the Bachelor of Science with Education 
(Mathematics) Honors program at Universiti Teknologi 
Malaysia (UTM). Based on the total population, this study 
applied purposive sampling, which is a non-probabilistic 
method to determine the required sample size. In accordance 
with the stated research objectives, the respondents for this study 
were students enrolled in the Bachelor of Science with 
Education (Mathematics) Honors program, particularly first- 
and second-year students. The students with a mathematics 
education background were selected because this study was 
conducted in the field of mathematics education. Both first- and 

second-year students were recruited to examine potential 
differences in readiness levels across academic years of study. 

The research instrument of the present study consisted of 
four main sections: Section A: Demographics, Section B: 
Knowledge of Scratch usage, Section C: Skills in Scratch usage, 
and Section D: Attitudes toward the Scratch application. Section 
A focused on demographic data, such as age, gender, academic 
year, and academic achievement. Sections B and C, on the other 
hand, focused on items related to knowledge and skills that were 
assessed from two perspectives: first, general knowledge and 
skills in using Scratch, and, second, practical application in 
teaching mathematics. The final section of the questionnaire, 
Section D, focused on items such as the respondents’ 
acceptance, belief, and motivation when using the Scratch 
application in mathematics instruction. In order to ensure that 
the instrument was reliable and appropriate for the research 
setting, it was validated by three experts in mathematics 
education and educational technology. Following the validation 
phase, the instrument underwent several improvements based on 
the experts’ opinions. 

V. DATA ANALYSIS 
Table 1 below shows the research findings on the readiness 

level among pre-service mathematics teachers in using the 
Scratch application in terms of knowledge, skills, and attitudes. 
Scale 1: Strongly Disagree, 2: Disagree, 3: Neutral, 4: Agree, 
and 5: Strongly Agree. 

TABLE I READINESS LEVEL AMONG PRE-SERVICE 
MATHEMATICS TEACHERS 

   
Item 1 2 3 4 5 

Aspect: Knowledge 
I know how to create basic projects using 
the Scratch application. 0 3 11 37 9 

I know how to use various teaching 
strategies using the Scratch application. 2 3 17 27 11 

Aspect: Skills 
I am able to construct projects in the 
Scratch application without assistance 
from peers or lecturers. 

2 8 21 23 6 

I possess skills in utilizing the Scratch 
application as a teaching aid for 
mathematics 

0 2 18 34 6 

Aspect: Attitudes 
I am confident in using the Scratch 
application for teaching mathematics. 0 0 7 30 23 

I enjoy using the Scratch application for 
teaching and learning mathematics. 0 0 1 32 32 

I am eager to invest more time in 
improving my skills using the Scratch 
application. 

0 0 3 25 32 

 

A. The Readiness Level Among Pre-Service Mathematics 
Teachers In Terms Of Knowledge. 
Based on the table above, the findings indicate that pre-

service mathematics teachers possess basic familiarity in using 
the Scratch application like dragging blocks onto the stage, 
changing background images, or selecting Sprites. However, 
despite this basic understanding, only nine (9) pre-service 
mathematics teachers strongly agree with the statement “I know 



how to create basic projects using the Scratch application.” This 
is because, as indicated in the open responses, they state that 
certain functions and elements of the Scratch application are 
challenging to comprehend. Consequently, constructing basic 
projects related to mathematics, and even arranging 
fundamental blocks like directing sprites to take ten steps, is 
difficult for those with limited application knowledge. 
Similarly, the item “I know how to use various teaching 
strategies using the Scratch application” is deemed crucial for 
ensuring suitable teaching strategies that are aligned with the 
use of the Scratch application. The study also reveals that 17 
respondents selected the ‘Neutral’ scale for this item. This 
underscores that most pre-service mathematics teachers lack 
confidence in their knowledge of optimal teaching strategies 
tailored for the application. This ‘Neutral’ response signifies 
existing gaps in exposure or training concerning the Scratch 
application in mathematics teaching and learning. Additionally, 
responses reveal respondents’ limited practice with Scratch in 
mathematics education, thus contributing to pre-service 
teachers’ uncertainty in adapting Scratch to complex 
mathematical topics. 

B. The Readiness Level Among Pre-Service Mathematics 
Teachers In Terms Of Skills. 
Basic proficiency in managing elements and blocks 

correctly is an essential skill when utilizing the Scratch 
application in order to prevent syntax errors during the 
construction of mathematical projects. However, the results 
reveal that pre-service mathematics teachers possess only 
theoretical comprehension based on knowledge aspects, rather 
than practical competencies in operating the Scratch 
application, as indicated by the frequency values in the skills 
item. Through responses provided in open-ended questions, 
several factors contribute to the deficiency in skills among pre-
service mathematics teachers in navigating the Scratch 
application. The factors include additional time to grasp the 
programming language employed in the application, challenges 
in arranging blocks to achieve desired outputs, and struggles in 
rectifying syntax errors and identifying their origins. Although 
some  pre-service mathematics teachers feel confident in 
developing projects within the Scratch application 
independently, the majority still rely on assistance from peers 
or lecturers, as demonstrated by responses to the statement “I 
am able to construct projects in the Scratch application without 
assistance from peers or lecturers.” This dependency stems 
from a lack of technical skills in manipulating the application 
elements using individual block functions and from the 
uncertainties arising from limited experience with the Scratch 
application. Conversely, the subsequent statement “I possess 
skills in utilizing the Scratch application as a teaching aid for 
mathematics” encompasses abilities such as crafting or 
adapting mathematical projects using Scratch to fulfill specific 
educational objectives. The higher frequency value associated 
with the ‘Neutral’ scale compared to ‘Strongly Agree’ suggests 
pre-service teachers’ reservations regarding their proficiency in 
employing Scratch as a mathematics teaching tool. Based on 
the insights gleaned from open-ended responses, pre-service 
mathematics teachers express that their aptitude in employing 

Scratch as a teaching aid is confined only to selecting 
mathematical topics. 

C. The Readiness Level Among Pre-Service Mathematics 
Teachers In Terms Of Attitudes. 
The findings regarding attitudes reveal a significant contrast 

compared to the aspects of knowledge and skills. The absence 
of negative perceptions toward this application indicates that 
pre-service mathematics teachers are open to embracing 
Scratch as an educational innovation tool and incorporating it 
into mathematics teaching and learning in the future. Although 
the item “I am confident in using the Scratch application for 
teaching mathematics” shows the highest percentage value for 
the Likert scale ‘Neutral’, it does not fully capture pre-service 
mathematics teachers' attitudes toward using Scratch. This is 
because the findings suggest that pre-service mathematics 
teachers’ lack of confidence in integrating this application into 
teaching stems from inadequate knowledge and skills. The 
findings also reveal that pre-service mathematics teachers’ 
limited ability to use this application in teaching mathematics 
affects their confidence levels. Furthermore, the acceptance of 
using this application is also influenced by pre-service 
mathematics teachers' feelings when exploring Scratch. This is 
evident from the findings for the item “I enjoy using the Scratch 
application for teaching and learning mathematics”. Despite the 
challenges in improving skills with Scratch, these teachers find 
joy in mathematics learning through this interactive tool. The 
positive attitude exhibited while using Scratch has motivated 
pre-service mathematics teachers to further enhance their 
abilities and understanding of the application. This is supported 
by the findings for the item “I am eager to invest more time in 
improving my skills using the Scratch application”, which 
indicates a high percentage for the Likert scale ‘Strongly 
Agree.’ Their eagerness to enhance their skills is viewed as a 
crucial step in the learning process. Additionally, zero 
percentages for the ‘Strongly Disagree’ and ‘Disagree’ scales 
reflect the proactive approach among pre-service mathematics 
teachers in expanding their knowledge of Scratch and not solely 
relying on lecturer-led instruction. 

D. Relationship between Demographic Factors and Readiness 
Level Among Pre-Service Mathematics Teachers. 
The demographic factors considered in this study were 

gender, year of study, and academic achievement. Academic 
achievement was assessed through the CGPA of pre-service 
mathematics teachers. The findings indicate that there is no 
relationship between gender and year of study with the level of 
readiness among pre-service mathematics teachers in terms of 
knowledge, skills, and attitudes. Additionally, the value of 𝑝 > 
0.05 indicates that the null hypothesis is accepted, suggesting 
no significant relationship between gender and year of study 
with all three aspects of readiness. However, for the aspect of 
academic achievement, the correlation coefficient, 𝑟, for the 
knowledge, skills, attitude, and academic achievement aspects 
shows a weak correlation between the year of study and the 
knowledge aspect. Furthermore, the value of 𝑝 < 0.05 indicates 
sufficient evidence to reject the null hypothesis, indicating a 



significant relationship between academic achievement and the 
knowledge aspect. 

VI. DISCUSSION 

A. The Readiness Level Among Pre-Service Mathematics 
Teachers To Implement Scratch In Terms Of Knowledge. 
This discussion aims to address the research question 

regarding the readiness level among pre-service mathematics 
teachers in using the Scratch application in terms of knowledge, 
skills, and attitudes. The knowledge aspect examined in this 
study focuses on two aspects: basic knowledge of using the 
Scratch application and knowledge of practicing Scratch in 
mathematics teaching. Based on the Technological Pedagogical 
Content Knowledge (TPACK) framework, this knowledge 
aspect covers aspects of Technological Knowledge (TK), 
Technological Pedagogical Knowledge (TPK), and 
Technological Content Knowledge (TCK). Findings reveal that 
pre-service mathematics teachers exhibit higher TK regarding 
Scratch compared to TPK and TCK. Their heightened 
technological awareness stems from growing up in a digital-
native era. Moreover, their familiarity with technology in daily 
life and school activities has honed pre-service teachers' 
competency and ease with technology [27]. 

Pre-service teachers with limited teaching experience tend to 
possess strong technological knowledge due to their youth [28]. 
Their everyday use of technology serves as an additional 
advantage to integrate technology into their classroom practices. 
However, when it comes to understanding programming 
language-based technological knowledge, [29] notes that pre-
service teachers struggle with grasping computational concepts 
involving arranging the blocks within such applications. This 
difficulty stems from a lack of understanding about how to 
utilize the function of each block in order to achieve the desired 
outcomes. Additionally, pre-service mathematics teachers in 
this study highlight that, due to the novelty of learning the 
Scratch application, comprehending the function of each block 
within Scratch is challenging, particularly those involving 
variable construction. The use of programming language 
applications such as Scratch helps shape the computational 
thinking among pre-service mathematics teachers, which 
requires knowledge in decomposing main problems into several 
sub-problems and developing algorithms before executing 
projects through the Scratch application [30]. Furthermore, 
understanding how to use this application necessitates 
knowledge of developing effective approaches for solving real-
world problems in a computer-readable language [31].  
Therefore, in the context of this study, the knowledge that has to 
be improved is problem-solving strategies, specifically the 
ability to arrange appropriate blocks to ensure that the output 
corresponds with the planned solution path. 

Past studies also suggest that pre-service mathematics 
teachers should not only comprehend theoretically but also 
understand the practical application of technology in the context 
of mathematics teaching to ensure that theoretical knowledge 
can be transferred into practical teaching [32]. This aspect also 
impacts the development of TPK and TCK. [27] assert that both 
TPK and TCK contribute to the overall TPACK among pre-
service mathematics teachers. This indicates that possessing 
technological knowledge alone is insufficient for determining 

the readiness among pre-service teachers to employ technology. 
While acquiring this knowledge, pre-service teachers encounter 
various challenges such as difficulties in sustaining students’ 
engagement and concentration, as well as obstacles in 
facilitating students’ learning processes [12]. Additionally, 
findings also reveal that assisting students’ learning through 
curriculum adjustments and technology integration presents 
challenges for pre-service teachers. These future teachers 
perceive that incorporating problem-solving concepts within 
authentic contexts through revised curricula and devising 
instructional approaches that link mathematical concepts with 
the Scratch application present considerable hurdles in 
mathematics classrooms. These results highlight the necessity 
for specific interventions to enhance pre-service teachers' 
readiness to utilize technology more effectively in mathematics 
classrooms. 

B. The Readiness Level Among Pre-Service Mathematics 
Teachers To Implement Scratch In Terms Of Skills. 
The general perspective on classifying the current generation 

as digital natives stems from their environment and daily life 
activities, which rely heavily on technology usage. This 
perspective has led to the conclusion that current pre-service 
teachers are also part of the digital native group. However, [33] 
argues that this perception is unsubstantiated, as there is no 
evidence to suggest that growing up surrounded by digital media 
automatically makes someone digitally proficient. Similarly, 
[34] suggests that merely being exposed to technology is not 
enough to determine proficiency in its use. This perspective is 
supported by the findings of this study, which reveal that despite 
having good knowledge of the Scratch application, pre-service 
mathematics teachers exhibit low skills in using it. 

Educators' proficiency in incorporating technology is a 
significant determinant of how effectively mathematical 
concepts are transmitted from teachers to students or how 
students independently acquire mathematical knowledge with 
technological support [35]. Hence, the adeptness of pre-service 
teachers in utilizing Scratch is crucial for ensuring that students 
can easily grasp abstract mathematical concepts and improve 
their problem-solving abilities in mathematics. The lack of 
fundamental skills in using Scratch has impacted pre-service 
mathematics teachers' capability to create Scratch projects 
without assistance from peers or instructors. However, 
according to [29], seeking help from peers is among the most 
effective strategies employed by pre-service teachers to address 
challenges and enhance their project-building skills using the 
Scratch application. Moreover, pre-service teachers, as noted in 
[36], express agreement that additional training focusing on 
practical exercises and integrating technology in the classroom 
would be beneficial. Future teachers encountering challenges in 
the initial use of technology undergo a natural learning process 
experienced by everyone, and this experience aids in the 
professional development of these teachers [37]. However, [38] 
refutes this assertion, arguing that pre-service teachers have dual 
responsibilities as both learners and future educators. Therefore, 
this group requires digital competence and the ability to 
integrate technology in education in order to enhance active 
digital engagement in society. Additionally, the skills possessed 
by pre-service teachers are now crucial in shaping future 
teaching practices. 



The study conducted by [39] highlights a significant 
challenge encountered by pre-service teachers when utilizing 
programming language applications, which is understanding 
programming concepts. For example, the "loop" block 
necessitates additional conditions, ensuring that the provided 
instructions do not endlessly repeat, leading to subsequent 
instructions failing to generate and resulting in errors in the final 
output [40]. This underscores the importance of comprehending 
the function of each block thoroughly to ensure projects yield 
accurate outputs. The findings indicate that pre-service teachers 
lack a proper grasp of concepts during coding activities and 
struggle to convey them in the correct code sequence, resulting 
in syntax errors. This shows a lack of skills in handling elements 
in the Scratch application. Identifying and rectifying these errors 
is time-consuming if pre-service teachers are not adept at 
arranging blocks. Additionally, recurrent encounters with errors 
lead to feelings of anxiety and pressure, ultimately causing 
individuals to become disheartened from further attempts at 
coding activities [41]. Therefore, to mitigate this, pre-service 
teachers must first master the use of the Scratch application, 
particularly in correctly arranging blocks in order to effectively 
support students during coding tasks. 

C. The Readiness Level Among Pre-Service Mathematics 
Teachers To Implement Scratch In Terms Of Attitude. 
A positive attitude significantly impacts the motivation 

among pre-service teachers to enhance their skills and 
knowledge in using programming language-based technology 
[42]. This study also suggests that attitudes toward using Scratch 
stem from and also impact knowledge and skills. Past studies 
indicate that pre-service mathematics teachers with limited 
knowledge and skills are less confident in integrating the Scratch 
application into mathematics teaching. Conversely, pre-service 
teachers who have a deep understanding of Scratch and possess 
good technical skills tend to exhibit a more positive attitude 
toward the application. Additionally, prospective teachers who 
demonstrate confidence in their abilities have a high motivation 
to apply Scratch in mathematics teaching. 

Emotions during the use of programming language 
applications like Scratch are crucial aspects that need to be 
assessed to ensure acceptance of programming learning [43]. 
This acceptance aspect is also supported by previous studies, 
including research by [44] and [7], which state that comfort and 
enjoyment in using this technology stem from its user-friendly 
nature. Additionally, this attitude falls under the category of 
technology acceptance beliefs, which can influence its 
frequency of use [45]. However, research conducted by [46] 
suggests that programming languages are considered difficult to 
understand and can negatively impact interest in using such 
learning applications. Nevertheless, the study also indicates that 
this negative perception can be overcome when pre-service 
teachers believe that applications like Scratch can contribute to 
the development of students' thinking and problem-solving 
skills, even though it may take longer to familiarize students 
with the application. This statement is also supported by [7], 
who states that acceptance of the effectiveness of using 
technology has a greater influence on pre-service teachers’ 
attitudes toward using technology than its ease of use. 

The findings indicate that through a positive perception of 
using Scratch, pre-service mathematics teachers are more 
motivated to enhance their knowledge and skills before applying 
it in actual teaching. [37] describe this action as a form of 
epistemological belief among pre-service mathematics teachers. 
In this study, this belief involves not only confidence in the 
knowledge of using the Scratch application but also knowledge 
of its effectiveness in the context of mathematics teaching. A 
positive attitude towards the Scratch application serves as a 
catalyst for pre-service teachers to build knowledge of the 
application through self-directed learning without relying on 
resources from lecturers or peers [47]. This demonstrates that 
motivation can be categorized as a long-term learning behavior 
when learning something new despite facing various challenges. 
This can be observed when past studies indicate that challenges 
and difficulties in understanding coding have made the learning 
experience more enjoyable to explore even after experiencing 
failures several times [21]. 

D. Relationship between Demographic Factors and Readiness 
Level Among Pre-Service Mathematics Teachers. 

 Through demographic factors such as gender, differences in 
access to technology use in terms of time and purpose have 
resulted in a gap between males and females [48]. Moreover, 
these discrepancies arise from societal perceptions of how males 
and females engage with technology [49]. Despite common 
stereotypes about gender-based technology use, research by [46] 
suggests that attitudes toward technology integration 
significantly impact both genders. This is because male pre-
service teachers show more eagerness and interest in exploring 
programming concepts compared to their female counterparts. 
This trend is also linked to male pre-service teachers’ belief that 
programming language applications are easier to comprehend 
when they spend more time on computers [50]. Additionally, 
female pre-service teachers tend to doubt their capabilities in 
coding activities compared to males, who exhibit higher 
confidence levels.  However, [51] found different findings, 
indicating that female pre-service mathematics teachers exhibit 
greater enthusiasm for learning the Scratch application 
compared to males, who show a preference for gaming activities 
within the application. The higher level of theoretical knowledge 
among female pre-service teachers drives their eagerness to 
engage with Scratch, unlike their male counterparts who are 
already confident in their abilities and less inclined to explore 
the application further. These findings suggest that female pre-
service teachers display more favorable attitudes during learning 
sessions.  These observed attitudes will motivate female pre-
service teachers to cultivate proficiency in the teaching 
profession in the future, thereby increasing the likelihood of 
their utilization of technology in education [52]. 

 The differences revealed through these findings illustrate 
that gender plays a role in influencing the knowledge, skills, and 
attitudes among pre-service teachers toward programming 
applications, and understanding these aspects can aid in 
designing more tailored professional development approaches. 
The utilization of such applications is contingent upon the 
technological proficiency of both genders in incorporating 
technology into their teaching practices, rather than solely 
focusing on utilizing the Scratch application for personal use. 
Previous findings indicate that irrespective of gender disparities, 



the attitudes among pre-service teachers toward employing the 
Scratch programming application serve as intermediaries 
between their knowledge and skills [53]. However, [7] suggests 
that apart from self-efficacy, subjective norms, a form of social 
pressure, can also serve as predictors of technology adoption. 
Hence, recent studies have revealed that the academic year is 
another factor that can fulfill subjective norms, given the 
common belief that final-year pre-service teachers should 
exhibit greater readiness compared to their first-year 
counterparts due to their longer duration of study and imminent 
transition into the real educational environment. 

 However, research by [54] suggests that despite receiving 
high praise from lecturers toward final-year pre-service 
teachers, these pre-service teachers still exhibit hesitation in 
integrating technology into their classrooms after experiencing 
difficulties in handling the technology during their teaching 
practicum. Thus, the primary determinant of technology 
integration in teaching lies in having a strong command and 
proficiency in using technology, whether for instructional 
purposes or self-learning [55]. Furthermore, regardless of 
whether these pre-service teachers are in their first or second 
year of study, a thorough understanding of technology use, 
particularly programming-based technology, has a more 
significant influence on their willingness to devise teaching 
activities involving technology. Additionally, having 
professional knowledge of the teacher's role alone isn't adequate 
for implementing quality technology without possessing 
advanced skills [56]. This underscores that considering the 
academic year factor, the proficiency of pre-service teachers in 
utilizing technology has been a focal point in previous studies 
when assessing their readiness for technology integration. 

 [46] further argue that despite universities offering the same 
curriculum content for pre-service teachers, there are other 
factors contributing to differences in their readiness levels in 
using technology, such as attitudes towards learning activities, 
peer influence, acceptance of coding activities, and the level of 
thinking among pre-service teachers. In the context of this study, 
the level of thinking can be observed through their academic 
achievement. Therefore, the third demographic factor examined 
in this study is the relationship between the readiness level of 
pre-service mathematics teachers in using Scratch and their 
academic achievement. Regarding attitude aspects, a study 
conducted by [41] indicates that pre-service teachers with high 
academic achievements demonstrate positive attitudes toward 
using programming applications, and vice versa. This suggests 
that pre-service teachers with different academic achievements 
show varying levels of interest and motivation toward 
programming applications, while those with lower 
achievements have less motivation and interest in programming 
applications.  However, these findings contrast with the study 
conducted by [21], which states that due to their low 
achievement, pre-service teachers are more motivated to 
enhance their skills in using the Scratch application. They regard 
the challenges as encouragement in solving coding-related 
issues. This indicates that struggles with programming 
applications do not hinder pre-service teachers from making 
efforts to improve their skills. Therefore, through the factor of 
academic achievement, the motivation aspect of pre-service 
teachers toward using the Scratch application emerges as a key 

factor distinguishing their readiness levels. Whether they have 
higher or lower academic achievements, they will continue 
learning the application to boost their skills. If they have lower 
academic achievement, it serves as motivation for them to strive 
harder in learning Scratch. 

VII. IMPLICATIONS 
Through this study, there is significant awareness among 

pre-service teachers, especially in the field of mathematics, 
regarding the importance and positive impact of technology 
usage, particularly the Scratch application, in shaping students' 
mathematical skills. The present study found an urgent need for 
pre-service mathematics teachers to enhance their technical 
skills in using the Scratch application, whether in general usage 
or implementation within mathematics teaching plans. These 
improvement measures are seen as crucial aspects to be 
incorporated into pre-service teacher education, as they not 
only facilitate innovation in teaching processes but also provide 
advantages to these future teachers in meeting students' needs 
in the technological era. Therefore, the readiness and 
improvement of prospective teachers' skills in utilizing 
technology, especially the Scratch application, are considered 
fundamental to enhancing the effectiveness and quality of 
mathematics teaching in the future. Furthermore, the ability to 
use programming applications like Scratch also has 
implications for computer education. By integrating Scratch 
into mathematics education, pre-service teachers have the 
opportunity to lay a strong foundation for computer education. 
Introducing pre-service teachers to basic programming 
concepts through practical experiences with Scratch can help 
them develop their computational thinking. These implications 
are particularly evident in the development of problem-solving 
skills, algorithmic thinking, and computational creativity 
among pre-service mathematics teachers. Through the process 
of designing and creating interactive projects using Scratch, 
students not only learn about mathematical concepts but also 
sharpen their computational skills. 

VIII. LIMITATIONS 
This study has some limitations, which could be addressed 

in future research. The sample size of only two academic years 
may not accurately reflect the readiness level among pre-
service mathematics teachers. As a result, future studies could 
include an additional number of respondents from various 
academic years to improve the trustworthiness of generalizing 
findings. Furthermore, to acquire a more comprehensive 
picture, future research may involve a variety of areas, such as 
physics, to encourage STEM-related studies. This would allow 
for the analysis of gaps in preparation levels among pre-service 
teachers across fields of study. Assessing the development of 
teaching plans by pre-service teachers could also be utilized as 
a tool for future research in terms of skill evaluation. This is 
because analyzing teaching plans allows for a more practical 
understanding of teachers' abilities to integrate the Scratch 
application into their classroom lessons. 



IX. CONCLUSION 
In conclusion, pre-service mathematics teachers encounter 

significant challenges when incorporating the Scratch 
application into their teaching practices, particularly due to a 
lack of understanding of computational concepts. This includes 
difficulties in decomposing problems into manageable sub-
problems before engaging in the block assembly process. This 
challenge arises from their limited knowledge of how to 
effectively utilize Scratch, which, in turn, impacts their ability 
to apply it practically in teaching mathematics. Despite these 
challenges, pre-service mathematics teachers demonstrate a 
positive attitude toward the use of programming applications, 
with Scratch being a notable example. Their recognition of 
Scratch's benefits in mathematics education serves as a primary 
motivator, enhancing their self-efficacy in utilizing this tool for 
teaching purposes. However, it is essential to note that 
effectively integrating Scratch into mathematics instruction 
requires a solid foundation in computational thinking skills. 
Given that proficiency in computational thinking is essential for 
utilizing Scratch effectively, pre-service teachers would benefit 
from additional training and support in mastering the basics of 
the application. Strengthening their grasp of Scratch's 
functionalities and computational principles will better prepare 
them to seamlessly integrate it into their mathematics teaching 
practices. This approach ensures that pre-service mathematics 
teachers are equipped with the necessary skills and knowledge 
to leverage Scratch's full potential as a teaching tool in the 
classroom. 
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