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 This study investigates the discrepancy between instructors' perceptions of 
students' computational thinking (CT) and block-based programming (BBP) skills 
and the actual competence of the students. The sample comprised 47 instructors 
from five Rajabhat Universities in Southern Thailand, teaching programming-
related courses at undergraduate and graduate levels during the 2023 academic 
year. Data were collected via online questionnaires, with reliability scores of 0.89 
and 0.88 for the CT skills assessment, and 0.77 and 0.76 for the BBP skills 
assessment, for both desired (I) and actual (D) states. Analysis using means, 
standard deviations, the modified Priority Needs Index (PNImodified), and t-tests 
for dependent groups revealed significant gaps between desired and actual skill 
levels. The most critical needs were identified in algorithm design and 
decomposition for CT skills, and function writing for BBP skills. These results 
highlight the need for targeted interventions to address the discrepancy between 
instructors' expectations and students' abilities. 

Keywords: block-based programming, computational thinking skills, needs assessment, 

programming instruction, Thailand 

INTRODUCTION 

In today's era of complex technology, effective decision-making, and systematic 
problem-solving are essential (Mohaghegh & Furlan, 2020). This has led to a growing 
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emphasis on developing critical thinking skills to address intricate challenges, 
particularly in computational thinking (Su & Yang, 2023; Sukkamart et al., 2024). 
Computational thinking, coupled with block-based programming (BBP), has gained 
popularity as a method to enhance cognitive abilities due to its effectiveness in fostering 
structured problem-solving skills (Cheng et al., 2023; Roungrong et al., 2018). 

While research on developing computational thinking and block-based programming 
(BBP) skills exists (Chen & Chung, 2024), this study uniquely contributes by reporting 
on instructors' assessments of students' current competence levels in these areas using 
standardized evaluation tools. Some areas may not require development or intervention, 
as they do not pose significant challenges. Research on programming skills often 
highlights computational thinking as the core of developing programming algorithms 
(Wing, 2006). Currently, BBP is widely used to teach algorithm development, with 
many countries promoting its use through game-based learning (Broza et al., 2023). 

A review of the academic performance of students in the Computer Education program 
at Nakhon Si Thammarat Rajabhat University, following the 2022 academic year 
(Thongkum et al., 2023), revealed suboptimal results in advanced programming courses 
(Sharov et al., 2023). Despite efforts by instructors to improve teaching methods and 
incorporate various tools, students struggled with programming tasks. Interviews with 
instructors indicated that the students lacked computational thinking skills, which 
hindered their ability to design algorithms and solve programming problems (Kite & 
Park, 2024). This deficiency also led to a lack of confidence in programming 
(Amnouychokanant et al., 2021), particularly in traditional coding, and issues with 
syntax correctness. 

Needs assessment is a valuable tool for analyzing and identifying problems and 
prioritizing solutions. This process aids instructors in designing curricula, teaching 
methods, and content that align with students' needs (Tobua et al., 2018). It helps in 
identifying the actual issues and facilitates the design of targeted interventions that meet 
the specific requirements of computational thinking. Computational thinking involves 
systematic, step-by-step problem-solving using efficient algorithms to achieve the best 
outcomes (Roungrong et al., 2018). This skill, which is fundamental to computer 
science, is included in the curricula of many countries and is crucial for solving today's 
complex problems. Without effective thinking strategies, problem-solving becomes 
challenging. 

Developing computational thinking can be difficult if the specific areas needing 
improvement are not identified. Inappropriate content or tools can lead to ineffective 
problem-solving. Therefore, understanding the precise issues allows for designing 
content and tools tailored to address specific challenges in advanced programming 
courses. 

Block-based programming, which involves dragging and dropping blocks to design 
algorithms, is suitable for beginners without programming experience. It alleviates 
concerns about syntax errors, making it an ideal tool for algorithm development. 
Currently, BBP is made more engaging through game-based learning, unplugged 
activities, board games, web-based learning, and creative projects. Tools are being 
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developed to make it easier for learners to enhance their computational thinking and 
programming skills (Kalelioğlu, 2015; Rich et al., 2019). Additionally, most BBP 
environments are designed as games to attract learners, making it a popular method for 
developing computational thinking and programming skills (Carlborg et al., 2019). 

The challenges identified in this research highlight that promoting CT skills is difficult 
without understanding the specific needs and urgent areas for improvement. This aligns 
with the promotion of BBP skills, which is an effective tool for developing 
programming algorithms. However, the content of programming courses varies in 
complexity. If instructors do not design content that meets students' needs, the 
promotion of programming skills may not be effective.  

Statement of the Problem/Research Gap 

In the current era of rapid technological advancement, the ability to think 
computationally and understand programming concepts has become a critical skill set, 
particularly within the field of computer science education. Computational thinking, 
which involves problem-solving using systematic approaches such as decomposition, 
pattern recognition, abstraction, and algorithm design, is increasingly recognized as 
essential for students to navigate and excel in a technology-driven world. Block-based 
programming, a method that simplifies coding through the use of visual blocks 
representing code structures, has emerged as an effective tool for teaching 
programming, especially to beginners. By reducing the cognitive load associated with 
syntax, BBP allows students to focus on the logical flow and structure of algorithms, 
thereby enhancing their computational thinking skills. 

Despite the recognized importance of these skills, there remains a significant gap in the 
literature regarding the effective development and assessment of computational thinking 
and BBP skills among students. While numerous studies have explored general 
approaches to teaching these concepts, few have specifically addressed the distinct 
needs and challenges faced by students in developing these skills. Existing research 
often fails to consider the specific areas within CT, such as algorithm design and 
decomposition, that are critical yet challenging for students to master. Moreover, there 
is a lack of comprehensive needs assessments that identify the specific gaps between 
students' current capabilities and the desired proficiency levels in these areas. 

This study seeks to address these gaps by conducting a detailed needs assessment of CT 
and BBP skills among students. By comparing the actual skill levels of students with 
the levels that are deemed necessary for success in computer science, this research aims 
to identify the key areas where students struggle and to provide actionable insights for 
educators. The findings will not only contribute to the existing body of knowledge but 
also offer practical guidance for curriculum development and instructional strategies, 
ensuring that students are better equipped to meet the demands of the modern 
technological landscape. 

Research Hypothesis 

This study hypothesizes that key components of computational thinking, such as 
algorithm design and decomposition, as well as BBP skills like function writing, are 
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critical for students in computer science education. Furthermore, it is expected that the 
current levels of these skills among students are significantly lower than the desired 
levels, indicating a need for targeted educational interventions to better develop these 
competencies within the context of Thailand's educational system. 

Research Objectives 

RO1: To study the opinions of instructors regarding students' CT and BBP skills. 
RO2: To analyze and rank the needs related to CR and BBP skills, comparing 
descriptive and inferential statistical methods. 

Research Questions 

RQ1: What is the current level of CT skills among students as perceived by instructors? 
RQ2: What is the current level of BBP skills among students as perceived by 
instructors? 
RQ3: How do the actual levels of CT and BBP skills compare to the desired levels 
needed for success in computer science education? 
RQ4: Which specific areas within CT and BBP require the most significant 
development based on the Priority Needs Index (PNImodified)? 

LITERATURE REVIEW 

Needs Assessment 

Needs assessment is a critical tool for analyzing the gap between the current state and 
the desired state, often used in the planning phase before implementing problem-solving 
strategies. PNI originated with the United Nations Development Programme (UNDP) in 
the 1990s as a tool designed to identify and prioritize the needs of vulnerable 
populations in developing countries. Initially developed to support the allocation of 
resources in development projects, the Priority Needs Index (PNI) was instrumental in 
guiding efforts to address critical areas of need in these regions. 

The methodology introduced by the UNDP was later adapted for use in Thailand, where 
it gained significant traction. Wongwanich and Wiratchai (2005) played a pivotal role in 
this adaptation, refining the PNI to suit the specific needs and context of Thailand 
better. Although they were not the original creators of the PNI, their contributions were 
crucial in modifying the tool to enhance its applicability in Thai development planning. 
Since their work, the modified PNI (PNImodified)has become widely used in both 
Thailand and Asia for identifying priority areas for development and guiding resource 
allocation decisions. It remains an important tool in the country's development planning 
framework, helping to ensure that resources are directed to where they are most needed. 

PNImodified has become a useful tool in the identification of the precise processes or 
methods required to address the needs of stakeholders (Wongwanich, 2019). This 
approach is widely employed to enhance operational efficiency by pinpointing areas 
that require improvement and development (Mirsa, 2024; Prasittichok & Klaykaew, 
2022; Yurayat & Seechaliao, 2021). For instance, Riese et al. (2023) utilized needs 
assessment to enhance academic services in libraries for graduate students, aligning the 
services with the needs of both students and faculty. The research findings enabled the 
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library to improve its offerings, thereby supporting the research efforts of graduate 
students and faculty members. Tobua et al. (2018) also applied needs assessment to 
design professional development programs for vocational educators, specifically 
focusing on enhancing their project evaluation skills. 

Suadang et al. (2020) used a comprehensive needs assessment to develop distance 
learning materials for undergraduate students, aiming to identify and address the 
essential needs in communication and media for distance education. Wuttikamonchai et 
al. (2024) applied needs assessment in evaluating students' skills in mobile web 
development. The findings highlighted the critical skills that industry professionals and 
educators prioritized, enabling a focused approach to skill development. Similarly, 
Ussarn et al. (2022) used needs assessment to promote digital literacy in community 
colleges, identifying the specific areas where students needed improvement.  

Computational Thinking 

Computational thinking, a concept that has gained widespread attention since the early 
2000s, was first introduced by Jeannette M. Wing (Wing, 2006). She defined it as a 
problem-solving process that involves breaking down complex issues into manageable 
parts and abstract thinking. Computational thinking is not limited to computer scientists; 
it can be applied to everyday problem-solving by anyone. It is considered a crucial skill 
for the 21st century (Hou et al., 2020) because it involves systematic, step-by-step 
thinking to arrive at efficient solutions. Computational thinking is an advanced 
cognitive process that generates innovative solutions (Sittikhetkron & Sawangmek, 
2021). 

Songkhram et al. (2020) echoed these views, emphasizing that computational thinking 
involves using skills and techniques to solve problems systematically. It is a structured 
and efficient thought process that includes four key components: 1) decomposition, 2) 
pattern recognition, 3) abstraction, and 4) algorithm design (Rueangrong et al., 2018; 
Rueangrong & Phitthayasenee, 2021; Sittikhetkron & Sawangmek, 2021; Özmutlu et 
al., 2021). Although the specific steps may vary depending on the definition, the core 
approach remains consistent—systematic thinking to solve problems efficiently. 

Cheng et al. (2023) focused on enhancing students' computational thinking skills 
through self-generated questioning strategies on a game-based learning platform. This 
approach aimed to develop higher-order thinking skills by encouraging students to 
decompose problems and engage in abstract thinking during the learning process. The 
study found that the questioning strategy effectively promoted advanced problem-
solving skills, motivation, and confidence in students. Broza et al. (2023) also 
contributed to this field by designing a curriculum that uses BBP to develop CT skills in 
teacher education students. 

Block-Based Programming (BBP) 

Block-based programming is an accessible tool for programming, especially suitable for 
those developing algorithms without worrying about syntax errors (Rich et al., 2019; 
Kalelioğlu, 2015). This method involves selecting and connecting blocks of code 
through drag-and-drop actions to solve programming problems by designing algorithms. 
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Block-based programming is particularly helpful for novice programmers or those who 
want to develop algorithms, as it allows for the creation of both simple and complex 
algorithms. 

Currently, BBP is increasingly integrated with educational theories to make learning 
programs more enjoyable. For example, Chowdhury et al. (2024) utilized BBP to 
develop a digital game-based English vocabulary game, combining game-based 
learning with constructivist theory. This research aimed to have students create the 
vocabulary game themselves, thereby enhancing their CT and algorithmic skills at the 
elementary level. Similarly, Uğraş et al. (2022) used BBP to develop collaborative 
game design techniques for students and teachers, leveraging children's innate creativity 
and interests to stimulate their imagination. Videnovik et al. (2024) researched game-
based learning approaches in computer science education for elementary students and 
determined that most games run on web platforms using BBP, where students learn 
while playing through the drag-and-drop programming approach. 

METHOD 

Research Design 

This study employs a descriptive survey design combined with a needs assessment 
approach. The descriptive survey aims to gather data on instructors' perceptions of their 
students' computational thinking (CT) and block-based programming (BBP) skills, 
while the needs assessment helps identify the gap between the actual skill levels and the 
desired proficiency. This mixed-method approach is appropriate for understanding both 
the current state and the priority areas for intervention, offering practical guidance for 
improving curriculum and instruction. 

Population and Sample 

The population for this study consisted of instructors teaching programming or related 
courses at undergraduate and graduate levels in computer science or related fields 
during the 2023 academic year. Five Rajabhat Universities in Southern Thailand were 
targeted, encompassing a total population of 139 instructors. Using Yamane’s formula 
with a 10% margin of error, a target sample size of 60 participants was calculated 
(Mirsa, 2024). Simple random sampling was used to ensure a representative sample 
(Table 1). 

Table 1 
Population and sample of instructors from Rajabhat Universities in Southern Thailand 

Rajabhat University 
Population 
(Total Instructors) 

Sample Group 

Target 
Collected 

Collected % 

Nakhon Si Thammarat 40 17 13 77 

Surat Thani 22 9 9 100 

Songkhla 23 10 8 80 

Yala 28 12 9 75 

Phuket 26 11 8 73 

Total 139 60 47 78 



 Aroonsiwagool, Tuntiwongwanich, Pimdee, Meedee & Moto       251 

International Journal of Instruction, April 2025 ● Vol.18, No.2 

Research Instruments 

Two primary tools were employed to assess both the actual and expected levels of CT 
and BBP skills. Each used a 5-point Likert scale and was validated for content 
consistency by five experts: 

1. Computational Thinking Skills Assessment: This tool evaluated four key aspects: 
decomposition, pattern recognition, abstraction, and algorithm design, based on 
established frameworks (Palts & Pedaste, 2020; Pewkam & Chamrat, 2022). The tool 
consisted of 24 items, with content validity tested using the Index of Item Objective 
Congruence (IOC), yielding scores from 0.80 to 1.00. Pilot testing was conducted with 
30 instructors, and reliability coefficients are presented in Table 2. 

2. Block-Based Programming Skills Assessment: This tool focused on three core 
aspects: conditional logic, iteration (looping), and function writing, all critical to 
programming education. The IOC ranged from 0.80 to 1.00, and reliability testing was 
conducted using the same pilot group. The reliability results are detailed in Table 2. 

Table 2 
IOC and reliability for CT and BBP skills assessment 

Skill/Aspect Items IOC 
Reliability (α) 

Actual condition Expected Condition 

Computational Thinking Skills 24 - 0.89 0.88 

Decomposition 6 1.00 0.85 0.83 

Pattern Recognition 6 1.00 0.86 0.83 

Abstraction 6 0.80-1.00 0.86 0.83 

Algorithms 6 1.00 0.85 0.83 

Block Programming Skills 17 - 0.77 0.76 

Conditional Programming 5 0.80-1.00 0.81 0.79 

Iterative Programming 6 0.80-1.00 0.77 0.76 

Functional Programming 6 1.00 0.83 0.78 

Data Collection 

Data were collected through questionnaires distributed to instructors teaching 
programming or related courses at the undergraduate or graduate levels in computer 
science or related fields. The data collection occurred in August 2023 and targeted 60 
participants from the five Rajabhat Universities in Southern Thailand. The 
questionnaires were administered online via Google Forms, with 47 responses received, 
representing a 78% response rate (Table 1). 

Data Analysis 

The analysis of instructors' opinions on CT and BBP skills was conducted using 
descriptive statistics, including means, standard deviations (SD), and percentages. A 5-
point Likert scale was used to gauge agreement on each item, with the scale levels 
interpreted as follows: 5 = very high (4.50-5.00), 4 = high (3.50-4.49), 3 = moderate 
(2.50-3.49), 2 = low (1.50-2.49), and 1 = very low (1.00-1.49) (Mirsa, 2024). 
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The needs assessment for CT and BBP was undertaken using the Priority Needs Index 
(PNImodified) method (Nguyen & Leksansern, 2024). The formula for the modified PNI 
is: 

PNImodified = (I - D)/ D       (1) 

PNI = priority needs index 

I = Mean for the intended or desired outcome 

D = Mean for the actual results or success 

Research hypothesis testing was performed to compare the overall and specific aspects 
between the actual condition (D) and the intended or desired condition (I) using a t-test 
for dependent groups. This test determined whether there was a significant difference 
between the desired outcomes and the actual results. 

FINDINGS 

Analysis of Computational Thinking Skills 

The analysis of computational thinking (CT) skills, as presented in Table 4, reveals 
significant gaps between the desired (I) and actual (D) skill levels among students. 
Instructors perceive students' desired CT skills to be at a high level, but their actual 
skills are only moderate. This discrepancy underscores the need for targeted educational 
interventions, particularly in algorithm design and decomposition. 

Table 4  
CT skills need assessment  

CT Skills State Mean Level SD 
PNImodified t-test 

(I-D)/D Rank t Sig. Rank 

Decomposition 
Desired (I) 4.28 High 0.66 

0.31 2 8.65** <.00 2 
Actual (D) 3.27 Moderate 0.66 

Pattern Recognition 
Desired (I) 4.26 High 0.72 

0.21 3 5.77** <.00 4 
Actual (D) 3.53 High 0.62 

Abstraction 
Desired (I) 4.41 High 0.61 

0.20 4 6.98** <.00 3 
Actual (D) 3.67 High 0.54 

Algorithm Design 
Desired (I) 4.42 High 0.62 

0.33 1 9.95** <.00 1 
Actual (D) 3.32 Moderate 0.65 

Overall  
Desired (I) 4.34 High 0.62 

0.25 - 8.93** <.00 - 
Actual (D) 3.45 Moderate 0.51 

Note: p < 0.05, significant 

Algorithm design emerged as the most critical skill needing development, with a 
PNImodified score of 0.33 and the highest t-test value (t = 9.95, p < 0.01). This finding is 
crucial because algorithm design is foundational to computational thinking, directly 
impacting students' ability to solve complex problems systematically (Clarke-Midura et 
al., 2023; Stephens & Kadijevich, 2020). The significant gap between the desired and 
actual levels suggests that students may struggle with understanding and applying 
algorithms in their programming tasks, aligning with previous studies that emphasize 
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the importance of algorithm design in higher-order problem-solving (Sittikhetkron & 
Sawangmek, 2021). 

Decomposition, which breaks down complex problems into smaller, manageable parts, 
ranked second in terms of need, with a PNImodified score of 0.31 and a significant t-test 
value (t = 8.65, p < 0.01). Decomposition is fundamental in developing efficient 
solutions, but the moderate level of students' actual skills suggests that while students 
can identify problems, they may struggle with effectively breaking them down into 
smaller tasks.  

Pattern recognition and abstraction also showed significant gaps between the desired 
and actual states, but their PNImodified scores were slightly lower, indicating these areas, 
while important, may not be as urgent as algorithm design and decomposition. The 
results suggest that targeted interventions focusing on these critical skills could 
significantly enhance students' computational thinking abilities, better equipping them 
to tackle complex programming challenges (Sittisak et al., 2022). 

Analysis of Block-Based Programming Skills 

Table 5 provides insights into students' block-based programming (BBP) skills, with 
instructors rating the desired level (I) at the highest level, while the actual skills (D) 
were rated as high but still showed noticeable gaps. 

Function writing was identified as the top priority for improvement, with a PNImodified 
score of 0.21 and the highest t-test value (t = 9.90, p < 0.01). Function writing is crucial 
in programming as it enables code modularization, making programs more efficient and 
easier to manage. This finding suggests that while students are familiar with BBP, they 
struggle with advanced concepts such as function writing, consistent with the work of 
Rich et al. (2019), who noted the need for careful scaffolding to help students progress 
to more complex tasks. 

Table 5 
BBP skills need assessment  

BBP Skills State Mean Level SD. 
Index of 
essential needs 

Hypothesis testing 

(I-D)/D Rank t Sig. Rank 

Conditional 
Programming 

Desired (I) 4.66 Very High 0.39 0.16 
 

2 
7.61 
** 

<.00 3 
Actual (D) 4.02 High 0.43 

Iterative Programming 
Desired (I) 4.73 Very High 0.39 

0.14 3 
9.08 
** 

<.00 2 
Actual (D) 4.16 High 0.37 

Functional 
Programming 

Desired (I) 4.77 Very High 0.36 
0.21 1 

9.90 
** 

<.00 1 
Actual (D) 3.95 High 0.42 

Overall 
Desired (I) 4.72 Very High 0.34 

0.17 - 
10.44 
** 

<.00 - 
Actual (D) 4.04 High 0.32 

Note: p < 0.05, significant 

Conditional programming and looping were also identified as important areas but with 
slightly lower PNImodified scores, indicating these skills are relatively better developed 
but still require attention. The gaps in these skills suggest that students may not fully 



254                                   Assessing Instructors’ Perceptions of Critical Skills in … 

 

International Journal of Instruction, April 2025 ● Vol.18, No.2 

understand how to apply these concepts in more complex programming scenarios. This 
aligns with Kalelioğlu (2015), who highlighted the importance of these skills in 
building a strong foundation for programming, particularly when transitioning from 
block-based to text-based coding. 

Overall, the study's findings suggest that while BBP is effective in developing 
foundational programming skills, there is a critical need for more advanced instruction 
to help students move beyond the basics. Integrating more complex programming tasks 
into the curriculum and providing opportunities for students to practice these skills in 
varied contexts, such as game-based learning environments, could enhance engagement 
and learning outcomes (Videnovik et al., 2024). 

DISCUSSION 

The findings of this study reveal notable discrepancies between instructors' perceptions 
of the desired and actual computational thinking (CT) skills among students. 
Specifically, instructors rated students' desired CT skills at a high level (mean = 4.34), 
but their actual skills were moderate (mean = 3.45). This gap underscores the need for 
more targeted educational interventions to bridge the divide, particularly in algorithm 
design and decomposition—two key areas where the discrepancies were most 
pronounced. 

Instructor Perception of CT Skill Gaps 

The finding that instructors perceive students' desired CT skills to be high while their 
actual skills remain moderate aligns with similar challenges identified in previous 
research. For instance, Stephens and Kadijevich (2020) noted that while students often 
demonstrate some understanding of computational principles, applying these principles 
to more complex tasks—especially in algorithm design—remains a significant hurdle. 
This gap suggests that current teaching methods may not adequately prepare students 
for real-world problem-solving, where algorithm design is crucial for breaking down 
complex problems into logical sequences. 

In terms of teacher assessment, this discrepancy could be partially attributed to the types 
of rubrics used to evaluate CT skills. Traditional rubrics may focus more on conceptual 
understanding rather than practical application, as Clarke-Midura et al. (2023) 
highlighted the importance of aligning assessment tools with authentic problem-solving 
tasks. This calls for rubrics that not only evaluate students' theoretical knowledge but 
also their ability to apply CT principles to realistic programming challenges, especially 
in algorithm design and decomposition. 

Implications for Educational Interventions 

To address these gaps, several targeted interventions can be implemented: 

1. Algorithm Design Workshops: Given the high priority placed on algorithm design 
(PNImodified = 0.33), focused workshops that emphasize this skill would be beneficial. 
These workshops should use hands-on activities, such as coding challenges that require 
students to break down problems and design algorithms. Research suggests that 
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scaffolding students through increasingly complex problems can significantly improve 
algorithmic thinking (Sittikhetkron & Sawangmek, 2021). 

2. Decomposition Practice through Project-Based Learning: Since decomposition was 
also identified as a key area for improvement (PNImodified = 0.31), project-based 
learning (PBL) could be an effective intervention. In PBL, students are tasked with 
larger projects that they must decompose into smaller tasks, reinforcing the 
decomposition process. Projects could range from building simple applications to more 
complex systems, helping students practice breaking down problems in a structured 
manner, as recommended by Sittisak et al. (2022). 

3. Gamified Learning Environments: To boost engagement and enhance learning 
outcomes in both CT and BBP, incorporating gamified environments, such as game-
based learning (GBL), can be an effective strategy. Videnovik et al. (2024) emphasized 
that GBL, where students are tasked with solving puzzles or programming games, can 
improve both algorithmic thinking and decomposition by immersing students in 
challenging, yet enjoyable, tasks that require systematic problem-solving. 

Block-Based Programming Skill Gaps 

In the context of block-based programming (BBP), the most significant gap was in 
functional programming (PNImodified = 0.21), where students struggled with writing 
reusable code blocks. This finding mirrors the challenges noted by Rich et al. (2019), 
who emphasized the importance of providing structured guidance to help students grasp 
complex programming concepts like functions. The difficulty students face with 
function writing is particularly concerning because this skill is essential for creating 
modular and efficient code—a necessity for more advanced programming tasks. 

Targeted BBP Interventions 

1. Function Writing Instruction: To address the gap in function writing, instructors 
could implement step-by-step tutorials that walk students through the process of 
creating, testing, and refining functions. As noted by Kalelioğlu (2015), scaffolding 
plays a crucial role in enabling students to move from simple blocks to more complex 
programming structures. Integrating more function-based tasks into coursework can 
gradually increase students' comfort and competence with this advanced skill. 

2. Advanced Block-Based Challenges: Introducing more advanced block-based 
challenges that require the use of loops and conditionals in conjunction with functions 
would help students develop these critical skills. Such tasks should encourage students 
to apply conditional programming and iteration in more complex scenarios, helping 
them transition from basic programming to more sophisticated designs. 

Broader Implications for Curriculum Development 

The overall findings suggest a broader need to revise the current curriculum to 
incorporate more advanced computational thinking and programming skills, particularly 
in higher-order problem-solving. Instructors can play a key role in identifying and 
addressing specific areas where students struggle, using data-driven approaches such as 
the Priority Needs Index (PNImodified) to pinpoint the most pressing gaps. 
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Moreover, the integration of real-world problems into programming tasks can further 
enhance students' ability to apply CT and BBP skills in diverse contexts. Encouraging 
students to tackle open-ended problems that mimic real-world scenarios, such as app 
development or data analysis projects, could provide them with valuable experience that 
traditional exercises may not offer. This aligns with the recommendations of Clarke-
Midura et al. (2023), who advocate for the use of authentic tasks in programming 
education. 

CONCLUSION 

The findings of this study reveal significant discrepancies between instructors' 
perceptions of students' desired CT and BBP skills and the actual competence 
demonstrated by students. Instructors rated the desired levels of algorithm design, 
decomposition, and function writing skills at a high level, while students' actual 
performance in these areas was moderate, highlighting the need for focused 
interventions. These gaps underscore the critical importance of refining educational 
strategies to better align student competence with instructors' expectations. 

To bridge this gap, targeted curriculum adjustments are essential. Prioritizing the 
development of algorithm design, decomposition, and function writing skills will not 
only enhance students' ability to engage in higher-order computational tasks but also 
ensure they are better prepared to navigate complex programming challenges. The 
integration of workshops, project-based learning, and gamified environments could 
serve as effective interventions, helping students to apply computational thinking more 
effectively in real-world contexts. Addressing this discrepancy is vital to fostering the 
next generation of proficient computer science professionals. 

LIMITATIONS 

This study, while providing valuable insights into the need for developing CT and BBP 
skills, has some limitations. Firstly, the sample size was limited to instructors from five 
Rajabhat Universities in Southern Thailand, which may not fully represent the broader 
educational scope across Thailand or other regions. Additionally, the study relied on 
self-reported data from instructors, which may introduce bias or inaccuracies in 
assessing students' actual skill levels. The cross-sectional nature of the study also limits 
the ability to conclude changes in skills over time.  

SUGGESTIONS 

Future research could expand on this study by including a wider range of educational 
institutions across different regions, providing a more comprehensive view of 
computational thinking and programming skills across Thailand. Additionally, 
incorporating direct assessments of students' skills, rather than relying solely on 
instructors' perceptions, would offer a more objective measure of students' abilities. 
Researchers could also explore the effectiveness of specific instructional strategies or 
interventions designed to enhance these skills, particularly focusing on areas identified 
as having the greatest need, such as algorithm design and function writing. Finally, 
longitudinal studies tracking students' progress over time would provide deeper insights 
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into how these skills develop and the long-term impact of targeted educational 
interventions. 
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