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Abstract                                                                     

Background/purpose. The application of learning models is expected to 
significantly promote the enhancement of students' problem-solving 
abilities through the development of interactive learning models. This 
study aims to (1) determine whether the Development of the 
Component Display Theory (CDT) Model is categorized as valid, 
practical, and effective and (2) assess whether the Development of the 
CDT Model can improve Problem-Solving Skills. 

Materials/methods.  The development of the CDT model was carried 
out through the 4-D model stages (Define, Design, Develop, 
Disseminate). Data collection instruments included test instruments, 
validation, and student response. Subsequently, data analysis 
techniques used included N-Gain test, response test, and practicality 
test of the students. 

Results.  The validation results by construction experts were 3.67 with 
a percentage of 91.67, categorized as "valid," and the content 
validation results had an average of 3.63 with a percentage of 90.67, 
also categorized as "valid." Student response results obtained an 
average score of 3.97 with a percentage of 79.41, falling within the 
"practical" category. Furthermore, the improvement in problem-
solving skills achieved an N-Gain value of 0.48, categorized as 
"moderate" and "sufficiently effective," indicating that the developed 
CDT model meets the practicality criteria and is effective enough to 
enhance students' problem-solving abilities. 

Conclusion.  The conclusions of this study are (1) the developed CDT 
model is categorized as valid, practical, and effective, and (2) there is 
an improvement in problem-solving abilities of the students using the 
CDT model. 
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1. Introduction

Physics learning is often challenged when students attempt to understand abstract concepts and 
apply them in problem-solving. Many studies indicate that abstract physics concepts can hinder 
students' comprehension and academic performance (Tenzil et al., 2022). Problem-solving skills are 
essential in learning to enhance students' problem-solving ability during classroom activities. With 
strong problem-solving skills, students can easily tackle challenges in every learning process without 
relying on the teacher's assistance. As a result, even without the teacher providing a detailed 
explanation of a given problem, students can still understand and analyze each aspect of the problem 
independently (Faoziyah, 2022).  

Several common factors have been identified as causes of students' difficulties in understanding 
physics concepts and solving problems. Research by Renddy et al. (2017) revealed that (1) A survey 
of high school students showed that more than 50% of students consider a lack of basic 
understanding of physics concepts as the main obstacle in problem-solving. Students struggle to 
recall and apply the correct physics equations without a strong conceptual foundation when faced 
with problems. (2) Approximately 55.1% of students admitted that the lack of practice in solving 
physics problems in class hinders their abilities. Limited practice makes students less skilled in 
analyzing new problems or connecting abstract concepts to practical applications. (3) Nearly half of 
the students (45.8%) identified weaknesses in the mathematical skills required to understand physics 
problems as a challenge. 

The abovementioned factors lead to a decline in students' motivation and confidence in physics 
and confusion when they need to connect various abstract topics into a cohesive understanding 
(Renddy et al., 2017). The accumulation of these challenges highlights the need for innovative 
learning strategies that can bridge the understanding of abstract concepts and enhance students' 
problem-solving skills (Lestari, 2020). Indraswati et al. (2020) stated that with problem-solving skills, 
students can develop a deep understanding of problems, synthesize information, and draw 
conclusions to solve social issues in a structured, evaluative, and reflective manner, enabling them to 
meet the challenges of the 21st century. 

This aligns with research by Dwi Putra (2018), which indicates that students are not yet 
accustomed to solving problem-based questions, making it difficult for them to comprehend the 
information within the problems. Students still need training in handling questions that require 
higher-order thinking so that their mathematical problem-solving skills can develop effectively. 
Similarly, Yuniara et al. (2023) reported that field observations show students' problem-solving 
abilities are still low. Even though students may enjoy the subject, it does not necessarily mean they 
can effectively solve the given problems, as solving such problems requires precision and skill rather 
than just interest. 

Students are often accustomed to working on routine problems that can be solved directly 
without requiring a deep understanding. Furthermore, students tend to memorize formulas, leading 
to confusion about using the correct formulas due to a lack of understanding. Many students make 
errors in solving problem-solving tasks because they are not used to them, have difficulties 
understanding the problems, make mistakes in calculations, and fail to check their answers 
(Damayanti & Kartini, 2022). 

One of the innovative learning models proposed to address the challenges mentioned above is 
the Component Display Theory (CDT) introduced by M. David Merrill. CDT is an instructional design 
framework that classifies learning materials into two main dimensions: content (facts, concepts, 
procedures, principles) and performance (remembering, using, discovering) (Merrill, 1983). 
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Gdi & Hidayanto (2016) stated that before adopting the Component Display Theory (CDT) model, 
student learning outcomes were relatively ineffective. Classroom learning was often monotonous 
and boring, which deterred students from engaging in the learning process. It was observed that the 
scores of the student group taught using a CDT-based learning design were significantly higher 
compared to those taught through conventional methods. The CDT model encourages students to 
play an active role in their learning, challenging them to utilize all their potential. Students are able 
to construct their own understanding with the teacher acting as a facilitator. This involves activities 
such as data analysis, comparison, and providing relevant examples that students can undertake. By 
adopting the CDT learning model, students are able to enhance their learning outcomes, which 
positively affects the typically boring and monotonous classroom atmosphere. (Sayang et al., 2021) 
Furthermore, students are trained to remember, apply, and discover information from learning 
materials that include facts, concepts, principles, and procedures. 

Mataram & Hidayati, (2019) argue that problem-solving skills facilitate students' ability to 
understand, connect, and use mathematical concepts. The level of creativity among students also 
plays a significant role in their problem-solving abilities during the teaching and learning process. 
Their research findings indicate that higher creativity leads to enhanced problem-solving capabilities 
among students (Sambada, 2012).  

In line with the research by Wantu, Djafri, Lamatenggo, and Umar (2022), which states that an 
additional layer called "believing" has been incorporated into the Component Display Theory (CDT), 
this study aims to further expand the CDT model by adding a "creation" level. The inclusion of the 
creation level is expected to enable students to engage creatively during the learning process, as 
described in cybernetic theory, which posits that individuals learn and adapt to their environment. 
With this new component, students are also anticipated to use feedback received during learning 
activities to identify mistakes or shortcomings in their actions, both in learning and in completing 
assigned tasks. Previously, CDT included three levels of operation: remembering, using, and finding. 
By integrating the creation level, it is believed that students' understanding and problem-solving 
capabilities will be significantly enhanced. 

Therefore, an instructional approach is required that not only centers on the teacher but also 
actively engages university students in developing a deep understanding of concepts and applying 
them in real-world contexts. One promising approach that supports this goal is the Component 
Display Theory (CDT), introduced by M. David Merrill. CDT is an instructional design theory that 
categorizes learning content into two main dimensions: content types (facts, concepts, procedures, 
and principles) and learning performances (remembering, using, and discovering). This structure 
enables instruction to be systematically and progressively organized, allowing learners to actively 
construct knowledge from basic to more complex levels. 

In higher education, problem-solving ability is recognized as a crucial higher-order thinking skill 
that students must possess, particularly in analytical subjects such as mathematics and physics. This 
skill encompasses not only the ability to solve problems but also the capacity to analyze situations, 
formulate solution strategies, evaluate alternative approaches, and reflect on the results obtained. 

This study holds considerable significance as it integrates the CDT approach with problem-
solving-based learning to develop an interactive instructional model that is valid, practical, and 
effective for university students. By systematically developing the model through the 4D framework 
(Define, Design, Develop, Disseminate), it is expected to serve as an alternative instructional strategy 
that enhances students’ problem-solving skills comprehensively and contributes to the advancement 
of innovative teaching practices in higher education. 
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2. Literature Review

2.1. Learning Model

Despite the application of various educational models, a considerable number of students 
continue to struggle with grasping physics concepts and utilizing them practically (Purnawati et al., 
2023). Current teaching models often limit active student engagement, thereby impeding the 
advancement of essential critical and creative thinking abilities (Ceberio et al., 2016). Component 
Display Theory (CDT) is recognized as a promising educational model that could address these issues, 
providing a well-organized framework that enhances students' comprehension and problem-solving 
skills (Troussas et al., 2021; Khan & Mustafa, 2019b; Park et al., 2022). 

2.2. Component Display Theory

The Component Display Theory (CDT) incorporates teaching elements such as recall, application, 
and discovery of information, enhancing learners' comprehension and practical application across 
various scenarios. This makes CDT a viable strategy for bolstering problem-solving abilities in physics 
education (Merrill, 2007; Merrill, 2018). The efficacy of learning models is closely tied to an educator’s 
understanding of students’ developmental processes within the classroom. Active learning 
techniques have proven to improve educational outcomes by promoting student interaction (Li et al., 
2022). CDT particularly supports active involvement and effective problem-solving by providing a 
structured approach that encourages students to memorize, utilize, and explore information 
systematically. Although numerous studies have affirmed the benefits of CDT in enhancing 
educational results, its effectiveness in significantly boosting students' creative skills needs more 
investigation (Kahar et al., 2023; Merrill, 1987). Moreover, the role of educators in nurturing 
creativity to improve the educational experience is an area needing more focus (Kahar et al., 2023). 
Critiques of CDT suggest that while it fosters a more interactive learning environment, it does not 
adequately support students in independently building knowledge, thus questioning its effectiveness 
in providing a thorough understanding (Renkl & Scheiter, 2017).   

The Component Display Theory (CDT) holds promise for enhancing educational outcomes and 
deepening students' comprehension (Wantu et al., 2023; Purnawati et al., 2023). Nonetheless, its 
deployment in physics education requires more robust support and deeper insights to fully leverage 
its effectiveness in boosting students' problem-solving capabilities. Research by Li et al. (2022) and 
Cahyanto and Afifulloh (2020) reveals that CDT's current application in educational settings does not 
adequately allow students to independently and creatively develop their problem-solving skills. 
Furthermore, Renkl and Scheiter (2017) found that CDT’s impact in physics education does not fully 
extend to enabling students to apply learned concepts in real-world contexts. (Kahar et al., 2023) 
suggest that while CDT fosters understanding, additional research is necessary to optimize its use in 
physics education for better results. Additionally, the physics instructional materials being used are 
designed to align with the educational levels of students, as outlined by Wells et al. (1995).  

3. Methodology

This study employs a research and development methodology with a one-group pretest-posttest 
design. The product generated is an advanced set of procedures within the Component Display 
Theory (CDT) model. This research will utilize the 4D model, a straightforward instructional design 
model that aids researchers in designing products that enhance learners' abilities during the learning 
process (Gorbi Irawan et al., 2018). The focus of this study is the development of the CDT model and 
problem-solving capabilities. The 4D model stands for Define, Design, Development, and 
Dissemination, developed by Thiagarajan (1976). The educational tools designed are intended to 
meet criteria of validity, practicality, and effectiveness, and are expected to improve students' 
problem-solving skills. 

https://doi.org/10.22521/edupij.2025.15.175
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3.1. Research and Development Procedure

The 4-D (four D) development model is a framework that consists of four stages of development 
processes: the Define stage, the Design stage, the Develop stage, and the Disseminate stage 
(Thiagarajan, 1976). This model systematically guides the creation and implementation of 
educational tools or programs by ensuring that each phase contributes to building an effective and 
practical learning environment. 

1) Define  

This initial stage involves defining the development requirements through needs analysis, 
curriculum analysis, and material analysis. Researchers gather and analyze information to determine 
the extent of development required (Hariyanto et al., 2022). The outcomes of this stage are crucial 
for deciding what elements need to be included in the product and how it should be developed. 

2) Design  

During the design phase, the details of how the product will be developed are determined, 
including the selection of teaching media and tasks. This stage also involves sketching out the steps 
of the product development process and establishing a clear blueprint for moving forward. 

3) Development  

This stage is where the actual creation of the product takes place, adhering to the specifications 
set out in the design phase and incorporating feedback from experts and initial trials with learners. 
Subsequent trials are conducted with students in real-class settings. This phase aims to review and 
refine the learning model developed by the researcher, enhancing it into a more effective educational 
tool. 

4) Disseminate  

The final stage involves the dissemination of the finished product. This stage marks the rollout of 
the developed educational tool or program, making it available for broader use and implementation. 

3.2. Product Trial

Product Testing Procedure The product testing in this study is intended to collect data that can 
be used as a basis to determine the effectiveness, feasibility, and practicality of the developed 
product (Kristianti & Julian, 2017). In this research, the product testing was conducted using a small 
group trial. The subjects of the small group trial in this developmental research were third-semester 
students from the Mathematics Education Program at Universitas Muhammadiyah Sorong, consisting 
of 15 students. In this study, from a total of 30 students in the class being studied, 15 students were 
selected as a sample based on the diversity of their learning abilities to ensure a broad representation 
of the class population. The selection criteria were designed to include students with various levels 
of mastery of the material, which allows for a deeper analysis of the effectiveness of the developed 
learning model. This selection process aims to strengthen the validity of the research by ensuring that 
the sample reflects the diversity present in the larger population. It is important to note that this 
study did not utilize a comparison group, focusing solely on the 15 selected respondents. 

3.3. Types of Data

The data obtained from the product development trial are quantitative in nature. Quantitative 
data consist of scores given to the students after the field test. This test is used to measure the 
effectiveness of the developed product. Quantitative data also include observation scores to assess 
the validity and effectiveness of the learning model produced. 
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3.4. Data Collection Instruments

Research instruments are tools used to collect data or measure the object of a research variable. 
To obtain accurate and valid data for conclusions that reflect the actual conditions, it is necessary to 
use appropriate instruments that consistently provide reliable data from the research (Febrianawati, 
2018). The research instruments used in this study include: 

1. Need Analysis Instrument 

The needs analysis sheet was employed in this study to gather specific information regarding the 
challenges faced by students during the learning process. This instrument was selected because it 
allows the researchers to directly identify and address unmet learning needs, which are critical in the 
development of the CDT model. The information collected through this instrument plays a vital role 
in tailoring and refining the instructional intervention design to ensure it is more effective and 
relevant to the actual conditions and learning contexts of the students. 

2. Expert Validation Sheet 

The expert validation sheet is a crucial instrument used to ensure the accuracy and relevance of 
the data collected in this study. Subject matter experts and media specialists were involved as 
validators to assess and verify the components of the developed instructional model, ensuring that 
both the content and structure align with current educational standards. The use of this validation 
sheet enabled the researchers to obtain objective and constructive feedback, which is essential for 
refining and improving the instructional model through iterative development. 

3. Response Questionnaire Instrument 

The student response questionnaire was utilized in this study to evaluate students' reactions and 
perceptions toward the implementation of the Component Display Theory (CDT)-based instructional 
model. This instrument was designed to assess the practicality and feasibility of the developed model, 
with the aim of ensuring its effective applicability in real classroom settings. The questionnaire 
employed a Likert scale, allowing students to provide feedback on various aspects of their learning 
experience. 

4. Problem-Solving Ability Test Instrument 

The problem-solving ability test instrument was used to measure students' understanding and 
skills in identifying, analyzing, and solving the given problems. This instrument consisted of open-
ended questions that required the application of concepts, logical reasoning, and systematic 
problem-solving strategies. The use of pretest and posttest formats was chosen to compare students’ 
abilities before and after the implementation of the CDT-based instructional model. This instrument 
was selected because it provides clear quantitative data on the effectiveness of the instructional 
intervention being developed. 

3.5. Data Analysis Techniques

The data analysis technique is the process of processing data to accurately and objectively 
understand it, with the aim of finding answers related to the problem statement. 

1. Data Analysis on the Improvement of Problem-Solving Skills 

To analyze the improvement in students’ problem-solving skills, this study employed a 
quantitative descriptive analysis approach. This method was chosen because it is suitable for 
illustrating numerical changes in students’ scores from the pretest to the posttest. The analysis was 
conducted using the Normalized Gain (g) formula, which allows researchers to assess the 
effectiveness of the instructional model by comparing individual score improvements. The formula 
for calculating Normalized Gain (g) is as follows: 

https://doi.org/10.22521/edupij.2025.15.175


                         Kahar et al. | 7 

https://doi.org/10.22521/edupij.2025.15.175 Published online by Universitepark Press   

(𝑔) =
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 −  𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 −  𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

The data obtained were processed using Microsoft Excel, which was selected for its efficiency 
and transparency in handling simple data operations. The results were then categorized based on 
gain criteria to determine the level of intervention effectiveness, as shown in Table 1. (Karimah, 2018) 

Table 1.  Criteria for Normalized Gain (g) Acquisition 

Normalized Gain (g) Criteria 

𝑔 > 0,7 High 

0,3 ≤ 𝑔 ≤ 0,7 Medium 

𝑔 < 0,3 Low 

2. Analysis of Student Response Data 

The analysis of student response data was conducted to evaluate the level of practicality and 
acceptance of the developed instructional model. The data were collected through a questionnaire 
designed using a Likert scale, which is considered effective for quantitatively measuring students’ 
attitudes and perceptions. This method was chosen due to its flexibility in categorizing levels of 
agreement with statements that represent various aspects of the model’s practicality, as presented 
in Table 2. (Kartini, 2020) 

Table 2. Scoring Guidelines 

Assessment Description Score 

SS Strongly Agree 5 

S Agree 4 

KS Somewhat 
Agree 

3 

TS Disagree 2 

STS Strongly 
Disagree 

1 

The percentage of responses from instructors and students can be calculated using the formula: 

𝑉 =
𝑇𝑆𝑒

𝑇𝑆ℎ
× 100% 

Explanation: 

V = Validation 

Tse = Total empirical score achieved 

TSh = Total expected score 

The collected data were analyzed using Microsoft Excel, and the results were calculated in 
percentage form to be classified into practicality categories based on predetermined standards. The 
conclusions drawn from the data analysis were aligned with the practicality criteria outlined in Table 
3 (Ardy & Hakim, 2021). 
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Table 3. Percentage and Practicality Criteria 

Assessment Percentage Description 

81%-100% Very 
Practical 

Can be used without 
revisions 

61%-80% Practical Can be used with minor 
revisions 

41%-60% Moderately 
Practical 

Not recommended for use 

21%-40% Not Practical Cannot be used 

0%-20% Very 
Impractical 

Cannot be used 

3. Analysis of Expert Validation Results Data 

The analysis of expert validation data was carried out to assess the feasibility and 
appropriateness of the developed instructional model prior to its implementation in the trial phase. 
The data were obtained from validation sheets completed by two categories of validators: subject 
matter experts and instructional model experts. This instrument was selected because it provides an 
objective evaluation of the model’s construct and content aspects, based on each validator’s 
expertise and professional experience (Pratama, 2018).  The assessment was conducted using a 
numerical scale, which was then converted into percentage values; the scoring guidelines for expert 
validation results are presented in Table 4: 

Table 4. Criteria for Learning Model Validity 

Score Range Category 

75 ≤ 𝑃 ≤ 100 Valid 

50 ≤ 𝑃 < 75 Moderately Valid 

26 ≤ 𝑃 < 50 Less Valid 

𝑃 < 26 Not Valid 

Explanation: 

P = Percentage score from experts 

∑X = Total average score from experts' responses 

N = Maximum score 

In addition, qualitative feedback in the form of notes and suggestions from validators was also 
analyzed as a basis for revising and refining the instructional model. 

4. Results 

In accordance with the 4-D instructional development model, the following provides a detailed 
explanation of the development process of the instructional tools, covering the Define, Design, 
Develop, and Disseminate stages. 
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4.1. Define stage

The Define stage aims to identify the initial needs in developing the CDT model. The preliminary 
analysis conducted by the researcher includes needs analysis, curriculum analysis, literature analysis, 
student analysis, and material analysis to ensure that the developed model aligns with the learning 
objectives and student requirements. 

Curriculum Analysis: Curriculum analysis is conducted to determine the subject matter that will 
be used in the learning process based on the CDT model. One of the courses listed in the third 
semester is trigonometric functions. Based on the researcher’s observations of the trigonometry 
course at Universitas Muhammadiyah Sorong, lectures conducted by instructors have not yet 
implemented the CDT learning model. Additionally, classroom learning tends to be monotonous, 
leading the researcher to conduct further observations in the trigonometry course. The results of the 
curriculum analysis include CPL (Course Learning Outcomes) and CPMK (Course Learning 
Achievement Indicators), which serve as the foundation for implementing the CDT model in the 
learning process. 

4.2. Design Stage

In this stage, the prototype of the learning model to be developed, namely the Component 
Display Theory (CDT’C), will be designed. The steps undertaken by the researcher include the 
development of the learning model syntax for CDT’C. This stage involves structuring the syntax of the 
Component Display Theory and Creation (CDT’C) learning model developed by the researcher. Once 
all the necessary data has been gathered during the Define stage, the researcher proceeds to 
organize and formulate the syntax and steps for the CDT’C learning model. In the CDT’C learning 
model, specific instructional steps are designed for both teachers and students to ensure an effective 
learning process. The proposed design of the CDT’C model is illustrated in Figure 1. 

 

Figure 1. Model CDT’C 

4.3. Development Stage

In this stage, the development process is carried out to produce the final version of the learning 
tools that have been refined based on expert feedback and trial data obtained from the research. 
The following steps are undertaken during this phase: 

Expert Assessment 

Before conducting the research, a validation test is performed by experts to evaluate the 
instruments used in the study. Following the expert validation process, revisions are made based on 
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the feedback and suggestions provided. The validity of the instruments depends on expert 
assessment, ensuring that the developed model meets the required academic and instructional 
standards. The results of the learning model validation in this study are illustrated in Figure 2. 

 

Figure 2. Expert Validation 

Based on the construct validation data from experts, the average score obtained was 3.67, with 
a percentage of 91.67%, indicating that the score falls within the “Valid” category. Meanwhile, based 
on the content validation data from experts, the average score obtained was 3.63, with a percentage 
of 90.6%, also classified as “Valid”. The researcher has made revisions and improvements to the 
learning model in accordance with the suggestions provided by the validators. 

4.4. Dissemination Stage

 After completing the development phase and passing expert validation tests, the CDT model, 
which has been declared valid, is then disseminated on a limited scale. In this stage, the CDT model 
is implemented among third-semester students of the Mathematics Education program at 
Universitas Muhammadiyah Sorong in the Trigonometric Functions course. The dissemination of the 
CDT model is evaluated by measuring practicality and effectiveness based on collected data, ensuring 
that the model functions optimally in a real classroom setting. 

 

Figure 3. Student Response 

The thirteen aspects mentioned above emphasize learning enthusiasm, attractiveness, and work 
spirit. These aspects influence students' interest, performance, and comprehension in completing 
the learning process. Additionally, they provide insights into students' responses regarding the direct 
impact of learning on their ability to understand the given material. Based on student responses to 
learning using the CDT model, the overall average score obtained was 3.97, with a percentage of 
79.41%, which falls under the "Practical" category. Thus, it can be concluded that the CDT learning 
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model helps students understand the material, enhances their problem-solving abilities, and fosters 
creativity. Furthermore, based on the pretest and posttest results, a descriptive analysis was 
conducted to determine the gain (improvement) in students' problem-solving skills throughout the 
learning process. 

Table 6. Effectiveness Assessment 

Item Pre-test 
Score (%) 

Category Posttest 
Score (%) 

Category 

Minimum Score 4 Not 
Effective 

25 Less Effective 

Maximum Score 8 Not 
Effective 

70 Effective 

Mean Score 3,7 Not 
Effective 

47,1 Moderately Effective 

Based on the analysis of problem-solving skills presented in Table 6, the results show that the 
minimum score, maximum score, and mean score in the pre-test fall under the "Not Effective" 
category. In contrast, for the posttest, the minimum score falls into the "Less Effective" category, the 
maximum score is categorized as "Effective," and the mean posttest score is classified as "Moderately 
Effective." Thus, it can be concluded that the CDT model has contributed to improving students' 
problem-solving abilities. 

5. Discussion

This study is developmental research using the 4D model (Define, Design, Develop, and 
Disseminate). The 4D model consists of four development stages, starting with the Define stage, 
which aims to identify the initial needs in developing the CDT model. The preliminary analysis 
conducted by the researcher includes needs analysis, curriculum analysis, literature analysis, student 
analysis, and material analysis. Needs analysis is carried out to create a product that meets students' 
needs; curriculum analysis is conducted to determine the type of curriculum used by third-semester 
students in the Mathematics Education program at Universitas Muhammadiyah Sorong; literature 
analysis is carried out to obtain theoretical foundations that support problem-solving in the CDT 
model development. Student analysis is performed to understand student characteristics and 
determine the steps or learning objectives, while material analysis is conducted to ensure that the 
teaching materials used align with the competencies students must master. 

The second stage, the Design stage, involves designing the CDT model. In this phase, the 
researcher creates a general framework that includes the development of CDT learning steps, 
collection of reference materials, structuring of content, and development of Student Worksheets 
(LKM) aligned with trigonometry materials. The designed framework is reviewed and consulted with 
academic supervisors, and revisions or improvements are made if necessary. If the design is deemed 
appropriate, the process proceeds to the next phase, the Develop stage. 

The third stage, the Develop stage, involves refining the previously designed framework. 
Throughout this phase, the researcher consults with academic supervisors at each step to receive 
feedback and recommendations. The CDT model developed is then re-evaluated by several 
validators, including construct and content experts. The validation process ensures that the learning 
model is assessed in terms of its construct and content quality. The validation results from experts 
serve as a guideline for further revisions, ultimately producing a revised CDT model that meets the 
required testing standards in terms of construct and content. 
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The final stage, the Disseminate stage, involves testing the validated CDT model with third-
semester Mathematics Education students. During this phase, students provide feedback on the CDT 
model by completing response questionnaires. This process is conducted to gather student 
responses, suggestions, and necessary corrections for the CDT model under development. In addition 
to completing response questionnaires, students also take a problem-solving ability test after the 
learning session using the CDT model to assess the effectiveness of the developed learning model. 

Based on expert validation data in the construct and content fields, the average evaluation scores 
indicate that the CDT model for problem-solving skills falls within the "Valid" category, as assessed 
using Arikunto’s agreement index criteria from Table 4.3. Consequently, the Component Display 
Theory model for problem-solving skills is suitable for testing. The CDT model development process 
is considered valid, aligning with the findings of Kuswandari and Suryanto (2015), who developed 
interactive multimedia incorporating the CDT model. Their study reported an average 
content/material validation score of 3.7 (categorized as "Good"), a display aspect score of 3.5 
("Good"), and a learning aspect score of 4.0 ("Good"). This is also consistent with the research by 
Wantu, Djafri, Lamatenggo, and Umar (2022), which introduced an additional "believing" level within 
the CDT model, transforming it into CDT'S. Their findings suggest that this model is perceived as more 
appropriate, considering that self-belief is closely linked to self-awareness, and self-awareness leads 
to a deeper recognition of one's relationship with God, ultimately fostering a stronger connection to 
Allah SWT.  

6. Conclusion

The conclusions of this study are as follows: 

1. The development of the CDT model was carried out using the 4D development model (Define, 
Design, Develop, Disseminate). In the Define stage, a needs analysis, curriculum analysis, literature 
analysis, student analysis, and material analysis were conducted. In the Design stage, the 
development of CDT learning steps, material preparation, and the creation of Student Worksheets 
(LKM) were carried out. In the Develop stage, the CDT model was enhanced by adding a creation step 
at the end of the learning process, making learning more creative. The validation results indicate that 
the developed CDT’C model is categorized as valid and practical. 

2. The CDT’C model can improve students' problem-solving skills, falling into the moderate 
category, which means it is reasonably effective in enhancing students' understanding. 

3. The CDT’C model has been shown to increase student engagement in learning, demonstrating 
a moderate level of effectiveness, making it a practical model for classroom implementation. 

7. Suggestion

The recommendations of this study are as follows: 

1. The Component Display Theory model can be used as an alternative to enhance students' 
problem-solving skills in the Trigonometry course. 

2. The Component Display Theory model can be further developed to encourage educators to 
innovate in improving students' problem-solving abilities. 

3. The Component Display Theory model can be utilized as an alternative in the learning process 
to enhance students' problem-solving skills and creativity in other courses. 
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