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1. Thematic Focus and Empirical Grounding

When considering the Thematic Focus and Empirical Grounding, please use the
following prompts to guide your overall response and evaluation.

Is this a topic that needs addressing?

Is the area investigated by the article: significant? timely? important? in need
of addressing because it has been neglected? intrinsically interesting? filling a
gap in current knowledge?

Are data collection processes, textual analyses, or exegeses of practice
sufficient and adequate to answer the research questions?

Does the article adequately document, acknowledge, and reference the
existing findings, research, practices, and literature in its field?

Does the article relate in a coherent and cogent way with issues of real-
world significance?

RESPONSE:

SCORE:

In this article, the research theme discussed is the development of
Computational Thinking (CT) skills through unplugged coding activities with
local integration. However, the article does not provide sufficient
explanation on why this theme is important or relevant in an educational
context. There is no in-depth discussion of the needs or challenges faced in
developing CT skills or why unplugged coding with local integration is
considered an effective approach. In addition, the article is also lacking in
the empirical foundation on which the research is based. While the article
mentions data collection through pre- and post-tests and evaluation of
teachers' lesson management performance, there is not enough explanation
of the data collection methods, the instruments used, or the data analysis
conducted. This reduces the strength of the study and makes it difficult for
readers to evaluate the reliability and validity of the findings. In this regard,
the article could be improved by providing a more detailed explanation of
the research themes and providing a stronger empirical foundation to support
the findings.
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2. Conceptual Model

When considering the Conceptual Model, please use the following prompts to guide
your overall response and evaluation.

Are the main concepts or categories appropriate to the investigation?
Should other concepts or categories have been considered?
Are key concepts adequately defined? Are they used consistently?

Does the article make necessary or appropriate connections with existing
theory?

Does the article develop, apply, and test a coherent and cogent theoretical
position or conceptual model?

RESPONSE:

SCORE:

The article does not present a complete picture of how the variables
involved are interconnected and how they contribute to the research results.
Although the article presents the research framework in the form of a
diagram (Figure 1), this diagram does not provide an adequate explanation of
the relationship between the variables. There is no explanation of how
unplugged coding activities with local integration contribute to the
development of students' computational thinking skills or how teachers'
learning management performance can influence the research results. This
lack of clarity in the conceptual model makes it difficult for readers to
understand the relationship between the variables studied and how they
influence each other. A more detailed explanation of the conceptual model
used would help the reader to understand the theoretical framework of the
study and provide a stronger foundation for the resulting findings.
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3. Explanatory Logic

When considering the Explanatory Logic, please use the following prompts to guide
your overall response and evaluation.

How effectively does the article reason from its empirical reference points?

Are the conclusions drawn from the data, texts, sources, or represented
objects clear and insightful? Do they effectively advance the themes that the
article sets out to address?

Does the article demonstrate a critical awareness of alternative or competing
perspectives, approaches, and paradigms?

Is the author conscious of his or her own premises and perhaps the
limitations of his or her perspectives and knowledge-making processes?

RESPONSE:

SCORE:

There is a lack of adequate explanation of the cause-and-effect relationship
between the variables studied and how unplugged coding activities with local
integration can effectively improve students’ computational thinking skills.
Although this article presents the finding that unplugged coding activities
with local integration have a positive effect on students’ CT skills, the
explanation of the mechanism or process that explains why and how this
happens is not detailed enough. The article does not provide an in-depth
analysis of why unplugged coding activities with local integration can
improve students’ CT skills, or how local integration can influence the
learning and development of CT skills. A more detailed explanation of the
cause-and-effect relationships between the variables studied and the
mechanisms underlying the positive effects of unplugged coding activities
with local integration would provide a better understanding of the
contribution of this research in the development of students’' CT skills.
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4. Implications and Applications

When considering the Implications and Applications, please use the following prompts
to guide your overall response and evaluation.

* Does the article demonstrate the direct or indirect applicability, relevance,
or effectiveness of the practice or object it analyzes?

* Are its implications practicable?

* Areits recommendations realistic?

* Does the article make an original contribution to knowledge?

To what extent does it break new intellectual ground?

Does it suggest innovative applications?
* What are its prospects for broader applicability or appreciation?
* How might its vision for the world be realized more widely?

RESPONSE:

* The article does not provide an in-depth discussion on how the research
findings can be applied in everyday teaching or how the results of this study
can contribute to curriculum development or learning strategies. There is no
explanation on how unplugged coding activities with local integration can be
integrated into the curriculum or how teachers can adopt this approach in
their teaching. In addition, the article also does not provide clear
implications on how the findings of this study can contribute to our
understanding of the development of computational thinking skills or how
this study can provide new insights into effective learning approaches. In this
regard, the article could be improved by providing a more detailed
explanation of the implications of the findings of this study in the context of
education and teaching practices, as well as providing greater insight into
the contribution of this study to our understanding of CT skill development.

SCORE:
e 3_ of5



5. Quality of Communication

When considering the Quality of Communication, please use the following prompts to
guide your overall response and evaluation.

Is the focus of the article clearly stated (for instance, the problem, issue, or
object under investigation; the research question; or the theoretical
problem)?

Does the article clearly express its case, measured against the standards of
the technical language of its field and the reading capacities of audiences
academic, tertiary student, and professional?

What is the standard of the writing, including spelling and grammar?

If necessary, please make specific suggestions or annotate errors in the text.

RESPONSE:

SCORE:

The article uses tables and diagrams to present data and research findings,
but does not always provide adequate explanations of what the tables and
diagrams represent. For example, in Table 4, there is no explanation of what
each assessment criterion measures or how the average scores achieved by
the teachers can be interpreted. The same goes for Table 5 and Table 6
which show students' pre- and post-test scores in computational thinking
skills. The article also does not provide an adequate explanation of how the
results of this study can be related to other related theories or research. In
addition, the article also has some writing and grammatical errors that may
interfere with the reader's understanding. For example, there are some
sentences that sound unnatural or unclear in English usage (e.g. "Let's make
Roti with fun coding” activities). Writing errors like these can reduce the
communication quality of the article and make it difficult to understand. In
this case, the article could be improved by providing clearer and more
consistent explanations of the data and research findings, as well as making
revisions to correct writing and grammatical errors.
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Abstract: In the 21st century, computational thinking (CT) is a problem-solving technique that has become
essential for learners. However, many school teachers still face learning management challenges when
introducing CT concepts to young students. Hence, this study developed and applied unplugged coding
activities based on local integration, delivered as game-based learning activities. These learning activities
aim to introduce elementary students to basic coding concepts and CT processes. The purposes of

the study are 1) to design and develop unplugged coding activities with local integration, 2) to study the
effects of potential development of teachers’ learning management by training them with unplugged
coding activities based on local integration, and 3) to study the effects of students’ CT skills by using
unplugged coding activities based on local integration. The unplugged coding activities were implemented
using 1) a post-intervention design with 31 computing science teacher participants at the elementary level
getting involved and 2) a pre-and post-intervention design with 33 elementary student participants
participating. Based on the statistical analyses, teachers’ learning management performance and students’
understanding of CT concepts increased significantly after using the unplugged coding activities. The
implications of this research were also suggested and discussed in this paper.

Keywords: Unplugged Coding, Local Integration, Learning Management, Computational thinking

Introduction

Computational thinking (CT) is an essential skill for students in the 21Ist century. It is now
necessary not only because it helps learners understand computer science concepts but also
helps them solve problems on a daily basis. CT is commonly regarded to be a mental process
involving the formulation of issues and their solutions in a form that can be effectively
implemented by computational procedures and algorithms (Wing 2006). This broad
applicability of CT skills has recently prompted numerous modifications and reforms to
educational curricula. Many governments and educational institutions worldwide have taken
an interest in CT and sought to incorporate it into their curriculum subjects at various levels,
including primary, secondary, and higher education (Namli and Aybek 2022). This enormous
interest has been observed in several countries, including the USA, the UK, New Zealand,
Germany, India, Georgia, France, Korea, Japan, Sweden, Finland, Israel, Russia, and Italy;

as a result, the education ministries in those nations have included computer science in their
national curricula (Threekunprapa and Yasri 2020). In Thailand, where this study focused,
the computing science subject has been used since 2018 by the Institute for the Promotion of
Teaching Science and Technology (IPST). As an autonomous agency, IPST has been
authorized by the Ministry of Education Thailand to take responsibility for establishing and
enhancing the national curriculum for technology education at the basic education level. One
of the primary goals of the education technology enhancement is to help Thai students solve
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complex problems by using CT concepts (The Institute for the Promotion of Teaching Science
and Technology 2018).

However, as we observed in the Thailand context, there are some limitations when it
comes to including CT concepts in education programs. First, CT concepts rely on computer
devices and internet access, which means they are inapplicable to certain schools that lack
sufficient IT equipment, particularly those in disadvantaged areas. Second, text-based
programming is relatively passive, meaning it may not support students in enhancing their
learning motivation, resulting in unsatisfactory learning outcomes (Threekunprapa and Yasri
2020). Due to these restrictions, unplugged coding is one approach that has become popular
in the past few years to counteract the problems. The method enables educators to teach
computer science fundamentals without using real computers or other digital information
processors. In other words, educators utilizing unplugged coding are not required to rely
primarily on power, a computer, Internet connectivity, or other similar technological
instruments, and they may adapt their training to nearly any scenario. In addition, gaming
and entertainment components might be an excellent way to boost students' learning
motivation and emphasize hands-on practice (Sendurur 2019; Chookhampaeng, Kamha and

Chookhampaeng 2023).

Therefore, considering that the schools that we observed are in one of the most
disadvantaged areas where IT equipment and internet access were insufficient and where we
consider CT skills are essential for students, we designed and developed unplugged coding
activities based on local integration to fill such identified gaps. The activities required
no digital devices and were designed as game-based learning with local cultural contexts of
students and teachers included.

The purposes of this study were 1) to design and develop unplugged coding learning
activities with local integration based on an appropriate related theoretical framework;
2) to study the effects of potential development of teachers’ learning management by training
with unplugged coding activities based on local integration; 3) to study the effects of students’
CT skills by using unplugged coding activities based on local integration. Considering the
above, the following are the research questions used to guide this study:

1. Do the developed unplugged coding activities have the effectiveness based on
a criterion of equivalents?

2. What is the mean score potential achievement of teachers in learning management
with unplugged coding activities based on local integration?

3. What is the mean score achievement of students in CT skills?

Theoretical Background

Computational Thinking Skills

CT can provide a superior solution in both the classroom and the actual world. Different
researchers have termed several definitions of CT. CT is broadly defined across all definitions
as the foundation for evaluating and analyzing several methods and creatively addressing
problems through critical thinking (Tan et al. 2021). One of the definitions of problem-
solving skills under the CT is the process of conceptualizing a problem and presenting
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its solutions in a way that a computer-human or machine can effectively implement (Wing
2017). In other words, CT refers to the thought process and the way of solving a problem that
allows students to solve that problem with a computer. However, some educators warned us
that CT should not be understood as one single skill. The International Society for
Technology in Education (ISTE) includes the skills of decomposition, gathering and analyzing
data, abstraction, and algorithm design within the CT category (ISTE 2016). Furthermore,
Lee, Joswick and Pole (2023) concurred that CT is best conceptualized as

an umbrella for decomposition, abstraction, pattern recognition, and algorithm design.
According to The Institute for the Promotion of Teaching Science and Technology in
Thailand (2018), four core components of computational thinking in computing science
teacher guidebook are identified as follows:

1. Decomposition is the process of dividing a complex problem or system into more
manageable and understandable components. Due to the fact that the smaller
components are less complicated to work with, one may then investigate, solve, or
develop each one separately.

2. Pattern recognition is the observation of patterns and trends in data and concluding it.
It involves finding the similarities or patterns in and among the problems.

3. Abstraction; in the context of CT, is filtering which things you want to work on and
which are irrelevant. It is a method for making issues or systems easier to
comprehend, and it consists of hiding detail and eliminating needless complexity.

4. Algorithm design is the culmination of computational thought. Algorithm design is
a method for developing a set of step-by-step instructions, a solution to a problem, or
the rules to follow to solve a problem.

Unplugged Coding Activities

Unplugged coding is a recently created educational strategy to engage students in learning
Computer Science fundamentals without using digital gadgets and internet connections. It
actively engages students and fosters favorable attitudes toward learning computer science. It
is also considered a practical beginning point for training students for further programming
since its emphasis on the algorithm is fundamental to CT and a prerequisite for more
advanced computer programming (Arinchaya and Pratchayapong 2020). The distinguishing
characteristics of unplugged activities do not depend on computers, which helps avoid
confusing computer science with programming or learning application software. Additionally,
unplugged activities include physical experiences as part of computer education. For example,
the parity card trick exploits the same error-correction process as computer memory.
Unplugged coding introduces essential ideas in computer science, encompassing algorithms,
artificial intelligence, graphics, information theory, human-computer interfaces, and
programming languages. These activities are generally designed to be fun and engaging for
students, fostering teamwork and enhancing their learning experience. Moreover, they are
inexpensive and utilize typical classroom and stationery store supplies. To ensure relevance to
local cultures, educators should adapt the activities based on their local context and involve
local teachers. It is advised to modify the activities to align with meaningful aspects of the
local culture. While competition can be helpful, having children work together is an excellent
method for them to gain problem-solving skills. These activities are robust in the face of
student faults; they do not rely on the precise execution of numerous complex procedures, and
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slight errors should not prevent participants from grasping the underlying principles
(Computer Science Education 2022).

Learning with Local Culture Integration

As indicated above, learning activities should be relevant to students' local cultures and
backgrounds. Relationships, official and informal routines, and rituals are characteristics of
the school's culture. Five culture design concepts ensure the quality of competency-based
systems (Lopez, Patrick and Sturgis 2017):

1. Equity is based on the concept that justice means that individual obtains what they
need to succeed, as opposed to being identical to everyone else. Therefore, schools with
an equitable culture must give instructors a chance to get to know their pupils and
the flexibility to respond to them. A culture of equity incorporates explicit cultural
responsiveness and universal learning design ideas into its teaching principles.

2. Students must feel physically and emotionally safe to be receptive to learning to foster
a culture of learning and inclusion. Safety and confidence are conditions for risk-
taking, which is essential for fruitful conflicts. Moreover, a culture of learning tries to
assist students in becoming self-aware, successful learners so that they are empowered

as lifelong learners. A culture of inclusivity fosters the notion that all students have
a place in a learning community.

3. Quality necessitates intention, and intention necessitates that schools have a distinct
mission and design. An influential culture frequently allows students to connect their
learning to their present and future lives.

4. A school requires a culture of adaptable leadership that empowers others to generate
the flexibility and responsiveness necessary to personalize learning and meet
the changing needs of students.

5. A society with a growth mindset holds that intelligence is flexible, anticipates failure,
and uses it to further learning.

Previous Studies

The unplugged coding approach is widely used as a tool in teaching CS at the K-12 level for
CT skills, as mentioned in various research papers from many countries.

First, the study by Sun, Hu and Zhou (2021) has devised and conducted unplugged
coding activities. The researchers conducted a quasi-experimental study in China to determine
the efficacy of unplugged activities on the CT skills of junior high school students and to
determine the influence of different variables. Based on intra-group and inter-group
comparison results, the study demonstrated that unplugged coding was an effective technique
to improve the CT skills of seventh-graders. In unplugged coding exercises, however, the
effect was not observed. Therefore, in the present environment, it is obvious that unplugged
coding exercises are an efficient technique for junior high school students to enhance and
expand their IT abilities.

Olmo-Muiioz, Coézar-Gutiérrez and Gonzalez-Calero (2020) also conducted another
investigation. Additionally, the researchers devised and conducted unplugged activities for
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pupils in Spain. Their research aimed to build students' computer technology (CT) abilities
and motivation toward the proposed teaching, as well as to determine whether students'
gender influenced the development of their CT skills and enthusiasm to learn.

The intervention consisted of two phases and was based on a selection of activities extracted
from Code.org courses. Initially, there were two groups: one working on unplugged activities
and the other on plugged-in ones. Each group participated in plugged-in activities during the
second phase. Analyzing the three proposed questions using pre-, during-, and post-
instruction testing, the researchers concluded that including unplugged activities in

the teaching was advantageous to students' CT skills development and motivation, with gender
playing a role.

The third important contribution was Sendurur’s study. The researcher studied the CS-
Unplugged activity creation skills of pre-service computer teachers in Turkey. According to
the findings of the study, pre-service teachers could not design CS-Unplugged activities. They
failed to establish the necessary rationales and resulting context for the activities in a clear
manner. However, participants indicated that story and game frameworks could improve their
activities in terms of student motivation and retention, despite the fact that their activities
typically lacked such patterns. In addition, many physical objects were incorporated into the
exercises along with the necessary connections to programming ideas. These activities were
deemed simple to execute (Sendurur 2019).

Kircali and Ozdener (2022) conducted another fascinating investigation. The researchers
evaluated the effects of plugged and unplugged programming tools used in K-12 algorithm
instruction on the CT skills of students in Turkey. They determined if gender has a role in
this procedure. The study group was designed using a quasi-experimental pre- and post-test
for the control group. The data revealed that the group that was instructed in unplugged
activities showed a considerable increase in their CT skills, while the other groups showed no
significant change. Also, the groups discovered no statistically significant differences when
comparing CT skills. It was noted that group and gender cofactors did not provide significant
variance between groups. When differences were studied group-by-group, they favored male
students conducting unplugged activities.

As stated, several studies have reported positively on using unplugged coding activities for
both students and teachers. However, they did not show in their research how to design and
apply local cultures and students’ backgrounds to their learning activities. Thus, this paper
investigates the effects of unplugged coding activities that integrate localization to promote
both teachers' learning management performance. Finally, we verified
the effectiveness of the developed unplugged coding activities in improving the CT of
elementary school students.

Methodology

This study used a quasi-experimental research design to investigate the effect of using
unplugged coding activities to foster teachers’ potential development of learning management
performance. The study also focused on the integration of localization into unplugged coding
activities. This means that the content of the activities was tailored to students’ cultural
backgrounds. This strategy incorporates cultural themes into the activities to increase
students’ CT level in the local context where they understand. A topic of relevance is used as
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a strategy in Thailand and worldwide. The methods are described in detail in
the following section.

Research Framework

This framework presented the relevant theoretical aspects of the study to make research
findings more meaningful (see Figure 1).

Figure 1: Research Framework

Participants

Participants in the study were natives of Yala Province, one of the southernmost provinces of
Thailand and considered to be one of the disadvantaged areas of the country. This
southernmost region has a Muslim population of approximately 81.46 percent, and their local
culture was influenced by Malaysian culture (Community Development Office Muang Yala
2019). The participants comprised 31 computing science teachers at the elementary level
between the ages of 24-51 (18 women and 13 men). The experimental classroom had 33
students (11 girls, 22 boys) who were 7 to 8-year-old at the 2nd-grade level.

Instruments and Data Collection

To investigate teachers’ learning management and students’ CT Skills, researchers collected
data at three key points listed in Table 1.

Table 1: A Description of Each Activity and Data Collected for the Study

Research Activity Instrument Data Collection

The developed unplugged

1) The researchers designed and Thg “Lft’s r‘nglfe roti with fun c9ding activities were

developed unplugged coding coding” activities were fleveloped pllo‘t—jcested w1t.h

activities info which local and then tested for their o 1nd{v1dual testing, group

knowledge was integrated. effectiveness based on a criterion | testing and field testing
of equivalents to 75/75. before being used with

participants.
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2) 31 teacher participants
received training in the
developed unplugged coding
activities for developing their
potential for CT learning
management.

The potential assessment form of
teachers to promote learning
management skills in accordance with
the CT principles through unplugged
coding learning activities with
localization-based knowledge
integration. The content validity of the
test was determined to be at an average

of 0.98.

During a 14-hour training, the
teacher participants were
assessed by three experts, who
specialized in computer science
teaching.

3) 33 student participants
learned CT through the
developed unplugged coding
activities.

The pre- and post-tests of students'
computer technology (CT) skills were
evaluated by three specialists in
computer science education. All items
conform to their intended purposes,
proving the legitimacy of the test's
content., The average validity of the test
was determined to be 1.00.

Participants were instructed in
the unplugged coding tasks for
six weeks, one hour every day.
Students were given a CT
achievement pre-test. Students
were then requested to take a
post-learning CT achievement
test.

Data Analysis

Data analysis aiming to answer the research questions was explained as follows: The criterion
of E1/E2 with an equivalent of 75/75 to identify the efficiency of the unplugged coding
activities based on local integration was used. Descriptive statistics, including mean and
standard deviation, was used to describe teachers' learning management performance from the
training activity. A dependent samples t-test was performed to compare the mean CT scores of
students before and after learning the unplugged coding tasks. The purpose of

the test was to assess whether or not the post-test mean score differs significantly from the
pre-test mean score. Students' CT skills development was compared to a standard score of 60
percent using a one sample t-test to see whether the mean score of each CT skill practice
demonstrates statistical significance that is lower or greater than the objective criterion.

Findings

Unplugged Coding Activities “Let’s make Roti with fun Coding”

The series of unplugged coding activities, "Let's make roti with fun coding", were based on the
CT approach. The content was designed to incorporate into students' cultural backgrounds
and the current basic education core curriculum of Thailand BE. 2551

(AD. 2008), which revised BE. 2560 (AD. 2017) (The Institute for the Promotion of Teaching
Science and Technology of Thailand 2018). Below is 'the student mission description’ Table,
which has six sub-activities (see Table 2).
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Addressing research question one, “Do the developed unplugged coding activities have
effectiveness based on a criterion of equivalents?”, the results of the three tryout stages showed
the effectiveness of the developed unplugged coding to meet the set criterion as specified for
E1/E2. This can be seen in Table 3.

Table 3: The Efficiency of the Developed Unplugged Coding Activities

Pilot-test N Se(tEclr/i;;;i)on Ave(rgglrjgé:;)res Effectiveness
Individual Testing 3 75/75 75.11/75.20 Higher than the set criterion
Group Testing 9 75/75 75.60/7548 | Higher than the set criterion
Field Testing 28 75/75 76.80/7712 | Higher than the set criterion

Teachers’ Learning Management Performance

During the data collection phase of the teacher training, the teacher participants' activity
worksheets and presentations were assessed by three experts specializing in computer science
teaching. In the first activity, “Let us make Roti with fun coding”, the teachers solved
problems from the proposed activities. At the second activity of the meeting, this activity gave
them many ideas, including ways to design and develop unplugged coding activities that could
integrate local knowledge into the activities based on CT principles. Moreover, by helping
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them design the activity, they could better measure students’ learning from their invented
activities through group work and discussion.

Moreover, the second research question that asked, “What is the mean score potential
achievement of teachers in learning management with unplugged coding activities based on
local integration?” was answered by the study's results shown in Table 4.

Table 4: Teachers’ Learning Management Performance Score

Criteria Mean S.D.

“Let’s make Roti with fun coding” activities

1. Analysis of the activity “Let’s make Roti with fun coding” according
to computational thinking principles

1.1 Activity “Help Abang deliver Roti” 442 0.48
1.2 Activity "Abang is not here, I do it myself" 448 0.80
1.3 Activity “Let’s act like Abang and make Roti, shall we?” 451 0.56
1.4 Activity “Whose new Roti is more likable?” 4.56 0.49
1.5 Activity “How to tell your friends about your Roti idea?” 4.32 0.70
1.6 Activity “We can do this!” 4.54 0.50

2. Analysis of the activity "Let’s make Roti with fun coding”" according
to the Thailand basic education core curriculum BE. 2551 (AD. 2008),
which revised BE. 2560 (AD. 2017) in technology (Computing Science)
Grade 2

2.1 The linkage analysis of basic education core curriculum and 4.35 0.70
school curriculum

2.2 The linkage analysis of learning standards and indicators 448 0.57
2.3 The linkage analysis of the course descriptions 4.50 042
2.4 The linkage analysis of computational thinking principles 3.98 0.66

Average | 4.41 0.58

Creating unplugged coding activities

3. Designing of unplugged coding activities that integrate localization to
promote learning management skills based on computational thinking
principles

3.1 The linkage analysis of the Basic Core curriculum and school 413 0.58
curriculum

3.2 The linkage analysis of learning standards, indicators, and course 4.36 0.47
descriptions

3.3 Setting activities according to the structure of the class time 4.54 0.50

3.4 The content of activities and learning order are consistent with 4.27 0.80

computational thinking principles
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3.5 Setting student-centered learning activities 4.51 0.76

3.6 Designing activities that are consistent with the local context 4.67 0.45

4. Developing of unplugged coding activities that integrate localization
to promote learning management skills based on computational
thinking principles

4.1 The media, materials, and equipment are appropriate according to 4.52 0.57
the age of the students

Table 4: Teachers’ Learning Management Performance Score (cont.)

Criteria Mean S.D.
4.2 Innovations suited to the content and activities 4.25 0.66
4.3 Variety of media used in the innovations 4.13 0.81

5. Learning measurement and evaluation by using unplugged coding
activities that integrates localization to promote learning management
skills based on computational thinking principles

5.1 Designing various learning measurement and evaluation methods 3.77 0.47

5.2 Assessment of student learning is covered by learning standards, 4.24 048
indicators, and course descriptions

5.3 Assessment of student learning is covered in accordance with 3.87 0.58
computational thinking principles

Average | 4.41 0.58
Total Average 4.34 0.59

Table 4 reported that the teacher participants’ mean scores of learning management
performance after a training course for computer science teachers in elementary school were
at high levels (mean=4.34, S.D.=0.59). The lowest mean score among the teacher participants
was in the item ‘Designing various learning measurement and evaluation methods’ at
a moderate level (mean=3.77, S.D.=0.47). The invented activities through group work and
discussion were depicted in Figure 2.
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Figure 2: Teachers Participants did Group Work and Discussion

Students’ Computational Thinking Skills Development

The third question, “What is the mean score achievement of students in CT skills?”
is answered by the study's results on the students’ CT mean scores shown in Table 5 and
Table 6.

Table 5: Pre- and Post-test Scores of the Experimental Students on CT Skills

Score of experimental group (n=30)
t P
Pretest Posttest
Computational thinking 8.82 (2.00) 15.91 (1.99) 24.46* .00

*P<0.05

There was a statistically significant increase in the post-test (mean=15.91, S.D.=1.99)
compared to the pretest (mean=8.82, S.D.=2.00). These results showed the student improved
their CT Skills after learning with the invented unplugged coding activities and
a significant difference in CT skills conditions (t=-24.46, p=.000). Furthermore, one sample
t-test was used to compare students' mean scores of each CT skill practice with a target
criterion of 60% (6 scores). The results are reported in Table 6.

Table 6: Scores of Four Sub-dimensions of CT Skills

CT Skills N | Scores | Percentage 60 | Mean S.D. t P
Decomposition 10 6 715 1.28 5.18* .00
Pattern Recognition 10 6 797 1.10 10.25% .00
Abstraction > 10 6 776 094 | 10.78* .00
Algorithm Design 10 6 8.12 0.99 | 12.28* .00

*P<0.05

As seen in Table 6, it was statistically significant in all four sub-dimensions mean scores.
Specifically, the mean score of Algorithm Design was the highest among the sub-contents of
CT Skills (mean=8.12, S.D.=0.99). The example of student’ s performance in the unplugged
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coding activities is illustrated in Figure 3, and the scores of the experimental group showed
improvement across four sub-dimensions of CT skills in Figure 4.

Figure 3: The example of student’ s performance in the unplugged coding activities

8,2
7,9
7,6
7,3
, 1l
Decomposition Pattern Recognition Abstraction Algorithm Design

Figure 4: The experimental group demonstrated improved scores across four sub-dimensions of CT skills.

Discussion and Conclusion

This study designed unplugged coding activities which integrated the local cultures and
students’ backgrounds to accommodate participants’ cultural familiarities. Regarding

the research questions, the first question investigated the effectiveness of the developed
unplugged coding activities, and the results showed the effectiveness of the developed
unplugged coding in meeting the set criterion as specified. According to the purpose of
education, it must be rooted in the lives of students and their familiarity. To achieve this
objective, it is necessary to understand the students' life goals. A familiar cultural
environment enables regular opportunities for local students to make connections between
their present and future lives during the learning process (Lopez, Patrick and Sturgis 2017;
Phadung, Dermrach and Rattanachai 2020). Moreover, this study employed the unplugged
coding strategy as game-based learning to involve students in the learning process and make
the task more engaging and challenging (Threekunprapa and Yasri 2020).
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Regarding the second research question, the mean score of the teachers’ potential
achievement in learning management with unplugged coding activities was based on local
integration. According to the results obtained, the mean score was at high levels.
Nevertheless, the finding indicated that the item ‘designing various learning measurement
and evaluation methods’ was moderate. The research suggests that teacher training should
focus on increasing their learning measurement and evaluation techniques. Through adequate
training, teachers could acquire strategies to use various measurements from
an educational perspective and guide students toward acquiring CT skills (Chookhampaeng,
Kamha and Chookhampaeng 2023).

The last research question concerned the mean score achievement of students in CT skills.
Based on the results, there were significant differences between pre-posttest interventions, and
the posttest obtained a significantly higher score than the pretest. These data were in line

with similar research, especially the ones related to CT skills (Sun, Hu and Zhou 2021; Olmo-
Murioz, Cozar-Gutiérrez and Gonzalez-Calero 2020; Relkin, de Ruiter and Bers 2021).

Regarding each sub-dimension of CT skills practice, the finding revealed a statistical
significance in all four sub-dimensions mean scores. This could be especially seen in the
mean score of Algorithm Design, which was shown to be the highest among the sub-
dimensions of CT Skills. This way, the programming algorithm design ability can increase,
and elementary school students can start programming with more positive perspectives

(Turker and Pala, 2020).

This study developed and applied the unplugged coding activities based on local cultures
and students’ backgrounds as “Let’s make Roti with fun coding”. The training course was
designed to train computing science teachers at the elementary level with a focus on
the development of learning management performance. In the beginning, the teachers did
workshops on the activities which researchers invented. At the end of the workshop, they
were assigned to design and develop their own unplugged coding activities with local
integration. After training, the results have shown that the teachers have developed
the potential of their learning management which was seen at a satisfactory level; however,
the results showed that designing various learning measurement and evaluation methods
should be considered. In addition, this study examined the development of CT abilities in
second-grade students who participated in unplugged activities. The results revealed that
the unplugged activities intervention effectively and significantly improved the students'
technology skills.

The light of all the findings, it can be suggested that CT is a fundamental aspect of
the 2Ist century and unplugged coding activities with local integration were found to be
practical and have positive effects on the CT skills of students in the local context. For future
study, unplugged coding activities should be broadened, and implementation results should be
studied from various angles with more extended implementation periods for various grade
levels to demonstrate more concrete results.
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