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Abstract: This research aims to develop a physics teaching module for phase-E with 
a CDT approach and to obtain the product's feasibility by meeting the validity, 
practicality, and effectiveness indicators. The research type is developmental research 
with a 4D model. This research was carried out at SMA Negeri 1 Wonosari. The 
average validation scores for the teaching module components were 3.4, indicating 
that the module is valid and suitable for use. Teacher observation scores for both 
limited and extensive testing were 96.7% and 88.3%, respectively, while student 
response questionnaire scores were 83.16% and 85.28%. Both instruments indicated 
that the teaching module is practical and suitable for use. The average student 
engagement observation scores for limited and extensive testing were 85.3% and 
84.6%, and the average test scores for learning outcomes in both tests were 84.95%. 
These results suggest that the teaching module is effective and has a positive impact 
on improving student learning outcomes. Therefore, the development research on the 
physics teaching module for phase-E with a CDT approach is valid, practical, and 
effective. 
 
Keywords: CDT; Phase-E; Physics Teaching Module. 

  
 

Introduction  
 

The Independent Curriculum (Kurikulum 
Merdeka) was launched by the Minister of Education, 
Culture, Research, and Technology on February 11, 
2022. According to data from the Ministry of Education, 
Culture, Research, and Technology, as of now, there are 
a total of 143,265 schools that have adopted the 
Independent Curriculum. This number is expected to 
continue to increase as the Independent Curriculum is 
gradually implemented in the academic year 2022/2023, 
from preschool to elementary school, junior high school, 
and senior high school levels. The implementation of the 
Independent Curriculum is not carried out 
simultaneously and uniformly. The Ministry of 
Education, Culture, Research, and Technology provides 
schools with the flexibility to implement the curriculum 
according to their readiness levels. One of the programs 

that support the implementation of the Independent 
Curriculum is the School Empowerment Program 
(Sekolah Penggerak). Through this program, the 
Ministry of Education, Culture, Research, and 
Technology offers support to schools to ensure a 
successful experience in implementing the Independent 
Curriculum (Marlina et al., 2022; Nugraha, 2022). 

The Independent Curriculum (Kurikulum 
Merdeka) is a curriculum designed to nurture children's 
interests and talents from an early age, with a focus on 
essential content, character development, and student 
competencies (Nematillaevna, 2021; Swawikanti, 2022; 
Butler et al., 2008). The Independent Teaching Platform 
(Platform Merdeka Mengajar or PMM) serves as an 
educational platform that acts as a driving force for 
educators in realizing the ideals of Pancasila students. 
The Independent Teaching Platform offers features for 
Learning, Teaching, and Creating to support the 
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implementation of the Independent Curriculum. It 
provides various resources for educators to develop 
their teaching practices in line with the Independent 
Curriculum (Marsh et al., 2010; Nugraha, 2022). 

The Independent Curriculum, as an alternative 
curriculum, addresses the learning setbacks during the 
pandemic by granting the freedom of "Independent 
Learning" to those responsible for the teaching process, 
namely educators and school principals. They have the 
flexibility to design, implement the learning process, and 
develop the curriculum in schools while considering the 
needs and potential of the students. The key advantage 
of the Independent Curriculum lies in its focus on 
essential content and the development of student 
competencies at various phases (Putri et al., 2023). This 
allows students to engage in more profound, 
meaningful, and enjoyable learning experiences without 
rushing. Remote learning becomes more relevant and 
interactive through project-based activities, providing a 
broader opportunity for students to actively explore 
current issues such as environmental and health-related 
concerns. This, in turn, supports the development of 
character and the competencies outlined in the Pancasila 
student profile (Kricsfalusy et al., 2018; Rees et al., 2019; 
Rahmadayanti, 2022). 

The implementation of the Independent 
Curriculum has been carried out in the Gorontalo 
Province, and as of now, there are 740 educational units 
that have registered for the Independent Curriculum 
self-guided pathway for the academic year 2023/2024. 
Based on data from the Independent Curriculum 
dashboard as of March 10, 2023, the distribution is as 
follows: Boalemo Regency has 117 educational units, 
Bone Bolango Regency has 112 educational units, 
Gorontalo Regency has 301 educational units, Gorontalo 
Utara Regency has 77 educational units, Pohuwato 
Regency has 78 educational units, and Gorontalo City 
has 55 educational units (BPMP Gorontalo, 2023). In the 
academic year 2022/2023, SMA Negeri 1 Wonosari has 
already implemented the Independent Curriculum 
through the self-guided pathway, utilizing the teaching 
materials provided by Independent Teaching Platform. 
However, the researcher still believes there is a need for 
the development of Phase-E teaching modules 
concerning the formulation of learning objectives and 
the flow of learning objectives that align with the 
characteristics of the school and the students at SMA 
Negeri 1 Wonosari, with the hope of achieving 
maximum learning outcomes. 

The Independent Curriculum (Kurikulum 
Merdeka) has introduced new terminology to replace 
the previous terms. In the previous curriculum, 
competency standards and basic competencies have 
been combined into learning outcomes, competency 
achievement indicators have become learning objectives, 

and syllabus has transformed into flow of learning 
objectives. Learning outcomes consist of general 
achievements and element-specific achievements. 
Element-specific achievements are further broken down 
into understanding of content and process skills. These 
learning outcomes are already provided on the 
Independent Teaching Platform. However, educators 
need to formulate the learning objectives and the flow of 
learning objectives to align with the characteristics of 
their students and schools. The development of learning 
objectives, flow of learning objectives, and the procedure 
for creating teaching materials should adhere to various 
taxonomies, such as Bloom's, Gagne's, or Merrill's. 
Bloom's taxonomy is the most commonly used in the 
2013 curriculum and comprises three dimensions: 
cognitive, affective, and psychomotor. On the other 
hand, Merrill's taxonomy emphasizes the cognitive 
aspect, consisting of two dimensions: content and 
performance, which is then referred to as the 
Component Display Theory (CDT). CDT, although less 
commonly used, can be used as a reference in the 
formulation of instructional learning objectives (Moko et 
al., 2023; Kahar et al., 2023). 

The Component Display Theory (CDT) is a 
taxonomy that emphasizes content and performance, 
where content presentation should include several 
elements: facts, concepts, procedures, and principles or 
rules. Meanwhile, in terms of performance display, it 
should fulfill the elements of remembering, using, and 
discovering. CDT appears to be simpler compared to 
Bloom's taxonomy, but CDT goes into more depth, 
particularly in the element of discovery. Merrill's 
taxonomy, which is CDT, is an instructional design that 
can be applied in the new curriculum, the Independent 
Curriculum (Kurikulum Merdeka), as it aligns with the 
demands of learning that emphasize essential content 
and projects in the Independent Curriculum (Wantu et 
al., 2022; Cahyanto and Afifulloh, 2020). 

From interviews with several educators, the 
following issues were identified, some educators have 
not fully mastered the implementation of the 
Independent Curriculum. There is a lack of teaching 
materials based on Gorontalo's local wisdom at SMA 
Negeri 1 Wonosari. Some students are not fully aware of 
Gorontalo's local wisdom related to potential energy 
sources. Educators are still using teaching modules 
provided by Independent Teaching Platform. There has 
been no development of teaching modules, especially for 
the subject in Phase-E, with the CDT approach (Heryani 
et al., 2023; Nasifah et al., 2022). Student learning 
outcomes on energy source materials, on average, fall 
within the "satisfactory" category for Class X Phase-E at 
SMA Negeri 1 Tilamuta and SMA Negeri 1 Paguyaman, 
as well as for Class XII Odd Semester at SMA Negeri 1 
Wonosari. This is because energy source materials are 
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relatively straightforward but essential and have a 
significant impact on life in Gorontalo. Although the 
average learning outcomes are satisfactory, 
improvement is needed in terms of remembering, using, 
and discovering the potential for renewable energy 
sources in Gorontalo, which is part of Gorontalo's local 
wisdom and should be developed further. 

The solution that the researcher has implemented 
to address the existing issues is to create and develop 
Phase-E teaching modules with a CDT approach, 
focusing on the formulation of learning objectives and 
the flow of learning objectives tailored to the 
characteristics of the students, the school, and the local 
environmental wisdom related to renewable energy 
potential in Gorontalo. The Independent Curriculum 
emphasizes essential content and project-based 
activities, which align with the CDT approach 
comprising two dimensions: content material and 
performance to meet the curriculum's demands (Illahi et 
al., 2023; Siregar et al., 2022). 

Based on the presentation of the issues and 
solutions above, it is necessary to conduct research on 
the Development of Phase-E Teaching Modules with a 
CDT (Component Display Theory) approach at SMA 
Negeri 1 Wonosari. The expected outcome of this 
development is to have a positive impact on both the 
researcher and the students. The researcher aims to gain 
the ability to create high-quality teaching modules with 
the main components of learning objectives and the flow 
of learning objectives tailored to the students' needs, and 
to have a significant impact on learning outcomes. 
 

Method  
 

This research is a Research and Development 
(R&D) study that employs the 4D model developed by 
Reiser and Mollenda, with the development product 
being Phase-E teaching modules tested for their quality 
and suitability. The stages of the 4D development model 
are illustrated in Figure 1. 

 
 
 

 

Figure 1. 4D Development Model 

 
The research was conducted in Phase-E of the 

Independent Curriculum for Class X at SMA Negeri 1 
Wonosari in the second semester of the academic year 
2022/2023. The study involved one limited test class 
with 25 students and two extensive test classes with a 
total of 50 students. SMA Negeri 1 Wonosari is located 
in the village of Jatimulya, Wonosari District, Boalemo 
Regency, Gorontalo Province. The research instruments 
used are listed in Table 1. 

To collect valid data according to the established 
data standards, data collection techniques are required 
(Sugiyono, 2009). The techniques used in this research 
consist of validity, practicality, and effectiveness, as 
outlined in Table 2. To determine the level of validation 
of the developed teaching modules using the criteria 
specified in Table 3 (Sudiarman et al., 2015). 

The practicality of the Phase-E teaching modules 
is assessed based on the observation sheets for the 
implementation of the lesson plan at each meeting. The 
assessment aspect uses two options: "implemented" and 
"not implemented." To determine the percentage of 
activity implementation for all aspects of the learning 
show in Equation 1. 

% 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 =
𝑀𝑎𝑛𝑦 𝑠𝑡𝑒𝑝𝑠 𝑎𝑟𝑒 𝑐𝑎𝑟𝑟𝑖𝑒𝑑 𝑜𝑢𝑡

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑙𝑎𝑛𝑛𝑒𝑑 𝑠𝑡𝑒𝑝𝑠
× 100%              (1) 

 
The assessment of the implementation of learning 

is conducted by comparing the total average score with 
the criteria for the implementation of learning, as shown 
in Table 4 (Arikunto, 2009). 

To assess the effectiveness of the Phase-E teaching 
modules, an analysis of student activity data and 
learning outcome data is performed. The percentage of 
student activities in learning, observed through the 
observation sheets, is analyzed using Equation 2 
(Arikunto, 2009) and evaluated based on the criteria 
outlined in Table 5. 
 

%𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠 =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 (𝐴)

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 (𝑁)
× 100%       (2)  

 
The percentage of student learning outcomes after 

participating in the learning is analyzed using Equation 
3. 

 

%𝐿𝑒𝑎𝑟𝑛𝑖𝑛𝑔 𝑂𝑢𝑡𝑐𝑜𝑚𝑒 𝑆𝑐𝑜𝑟𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 (𝐴)

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 (𝑁)
× 100%             (3)

 
 
 
 
 
 

Define Design Development Disseminate 
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Table 1. Research Instruments 

Type of Instrument Purpose 

Teaching materials, Student worksheets, 
Assessment (evaluation) sheets 

Learning, teaching materials, Student Worksheets, assessment (evaluation) 
instruments. 

Student activity observation sheet The student activity observation sheet is used to assess the extent of 
students' activities during classroom learning activities. 

The lesson implementation observation sheet. 
 

The lesson implementation observation sheet is used to evaluate the steps of 
activities in classroom learning as outlined in the Lesson Implementation 

Plan, whether they can be easily applied in the classroom or not. 

Questionnaire Questionnaires are used to assess the responses of both educators and 
students to the Phase-E teaching modules that have been developed. 

Learning outcome assessment sheets Student learning outcome assessment sheets are used to assess the extent of 
students' learning improvements regarding the renewable energy content 

material. 

Table 2. Data Collection Techniques 

Techniques Collection Method Data Collection Objectives 

Validation 
 

Data collection technique that utilizes validation sheets for both 
individual items and overall validation sheets. 

To determine the validity of Phase-E 
teaching modules. 

Practicality 
 
 
 

The data collection technique utilizes observation sheets on the 
implementation of learning, consisting of questionnaires for 
educator responses and student responses to the developed 

Phase-E teaching modules. 

To assess the level of practicality of 
the teaching modules. 

Effectiveness 
 

The data collection technique uses observation sheets for student 
activities and learning outcome assessment sheets.   

To assess the level of effectiveness of 
the teaching modules. 

Table 3. Criteria for the Validity of Phase-E Teaching Modules 
Score Range Assessment Criteria Description 

3.5 ≤ P < 4 Highly valid Can be used without revision 
2.6 ≤ P < 3.5 Valid Can be used with minor revisions 
1.6 ≤ P < 2.5 Less valid Can be used with major revisions 
1 ≤ P < 1.5 Not valid Cannot be used and requires consultation 

To test the effectiveness between the Problem-
Based Learning model and manual calculations, the 
normalized gain test (N-Gain) is used. N-Gain is 
calculated using the formula according to Archambault 
et al., (2008) as shown in Equation 4. 
 
Table 4. Learning Implementation Criteria 
Score (%) Criteria 

81 – 100 Very good 
61 - 80 Good 
41 - 60 Enough 
21 - 40 Less 

 
Table 5. Criteria for the Effectiveness of Phase-E 
Teaching Modules 
Percentage Range (%) Criteria 

81-100 Very good 
61-80 Good 
41-60 Enough 
21-40 Less 
0-20 Not much 

 

𝑁 − 𝐺𝑎𝑖𝑛 =
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒−𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒−𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100%                    (4) 

 
The calculation results of N-Gain are then 

interpreted based on the N-Gain interpretation table 
(Hake, 1999) as shown in Table 6. 
 
Table 6. Interpretation of N-Gain 
Score Range (%) Interpretation 

71 - 100 High 
31 – 70 Moderate 
30 – 70 Low 

 
The measurement of learning outcomes is also 

conducted through quasi-experimental or pre-
experimental experiments with a one-shot case study 
design to assess the strength of student learning 
outcomes after the implementation of Phase-E teaching 
modules. According to Sugiyono (2009), the one-shot 
case study design is illustrated in Table 7. Description, X 
is Treatment Administration and O is Observation 
Results after Treatment.  To determine the classical 
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completion category of students, criteria shown in Table 
8 (Sukardi, 2013). 
 

 
.         

Table 7. One-Shot Case Study Learning Outcome 
Measurement Design 
Subject Treatment Post 

1 Group X O 

 
Table 8. Classical Completion Criteria 
Score Range (%) Interpretation 

86 – 100 Very Good 
71 – 85 Good 
66 – 70 Moderate 
0 – 65 Low 

 

Result and Discussion 
 
Define 

The definition phase is the first step that needs to 
be undertaken in the development using the 4D model. 
In this define phase, an analysis related to the need for 
module development with the CDT approach is 
conducted. The analysis of learning objectives is crucial 
in the development process of teaching modules as it is 
the main component that determines the process and the 
learning outcomes to be achieved. The define phase 
consists of the following steps: 

First; Front-end Analysis (preliminary analysis). 
This activity needs to be carried out to identify the 
fundamental problems encountered in learning, which 
require the development of modules with the CDT 
approach. The researcher conducted open interviews 
with several science teachers at SMA Negeri 1 Wonosari 
and analyzed the curriculum needs. The following needs 
were identified about the development of teaching 
materials is highly required as a consequence of the 
Implementation of the Independent Curriculum. There 
is no development of teaching materials in the school. 
The development of teaching materials on the “Merdeka 
Mengajar” Platform is predominantly based on the 
Bloom's Taxonomy approach (Document of Standard 
Operating Procedures for the curriculum of SMAN 1 
Wonosari). These three fundamental reasons served as 
the motivation for the researcher to develop Phase-E 
physics teaching modules with the CDT (Component 
Display Theory) approach. 

Second; Student Analysis. The student analysis 
activity involves an analysis of the characteristics of the 
students, which is then aligned with the design and 
development of the module using the CDT approach. 
The conditions of students at SMA Negeri 1 Wonosari 
are as follows: Students at SMA 1 Wonosari come from 
various ethnic backgrounds, Phase-E students are in the 
age range of 16-18 years and possess logical thinking 
abilities, Students fall into the regular category, and 

there are no special needs students, Students have not 
been exposed to the CDT approach previously, and the 
average test scores from the previous year were 80.25 
(Class A score list for the 2022 Academic Year). These 
five student condition analyses motivated the researcher 
to conduct research on the development of Phase-E 
physics teaching modules using the CDT approach. 

Third; Concept Analysis. This concept analysis 
aims to identify, measure, and systematically arrange 
relevant concepts. Determining the types of concepts 
needed includes: The teaching module in the 
independent curriculum is defined as a teaching 
module, which is a set of learning guides containing 
Learning Outcomes, Learning Objectives, Learning 
Objective Flow, learning steps, instructional media, 
including Student Worksheets, Reading Materials, and 
assessment. Teaching modules can assist teachers in 
Guiding teachers in conducting lessons, Simplifying, 
facilitating, and improving the quality of learning, 
Serving as a reference for teachers in carrying out 
learning activities, Providing a framework that describes 
the procedure and organization of learning in 
accordance with learning outcomes, and Supporting the 
achievement of competencies within the learning 
outcomes and the profile of Pancasila learners at each 
stage of development in a subject (Kemendikbudristek, 
2022). 

Phase-E is the phase of students aged 16-18 years 
with logical thinking maturity. The phase in the 
independent curriculum is different from classes. The 
phase indicates the level of competence of each student 
in a particular learning (Hamdi et al., 2022). Phase-E of 
the Independent Curriculum is intended for grade 10, 
whether at the high school, vocational school, or 
equivalent level. In this phase, students are required to 
recognize their potential and talents before moving on to 
a higher class. It is the responsibility of each student to 
choose at least one Arts and Crafts subject (Camelia et 
al., 2023). Phase-E was chosen as the object of module 
development because the Phase-E class is in the second 
year of the implementation of the Independent 
Curriculum. This allows for a comparison of the 
differences in learning outcomes between the first and 
second years. On the other hand, it also allows for a 
comparison of the application of teaching modules using 
Bloom's taxonomy and Meriil's taxonomy (CDT). 

The physics material that aligns with Learning 
Outcomes in Phase-E includes measurement, alternative 
energy, and global warming topics. Therefore, the 
researcher chose the material on alternative energy and 
global warming for development. This material falls 
under the category of essential topics. The alternative 
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energy and global warming topics are closely related to 
global issues and are directed toward achieving the 
goals of sustainable development (Sustainable 
Development Goals/SDGs). By the end of Phase-E, 
students are expected to have the ability to respond to 
global issues and actively contribute to solving problems 
(Kemendikbudristek, 2022). 

CDT (Component Display Theory) elaborates 
learning objectives by combining content type taxonomy 
and performance taxonomy (Laliyo, 2015). The CDT 
approach is a taxonomy approach with a focus on 
learning performance and content, which is the focal 
point of developing the physics teaching module 
product. Performance consists of remembering, using, 
and discovering. Content includes facts, concepts, 
procedures, and principles. The CDT approach is not 
widely used, which is why the researcher was motivated 
to conduct research using the CDT approach. 

Fourth; Learning Objective Analysis. Learning 
objectives describe the achievement of three competency 
aspects (knowledge, skills, attitudes) that need to be 
developed through one or more learning activities 
(Kemendikbudristek, 2022). The Component Display 
Theory (CDT) details learning objectives by combining 
content-type taxonomy and performance taxonomy 
(Laliyo, 2015). The activities carried out in the objective 
analysis process include: Comparing various teaching 
modules, indicating that neither the independent 
curriculum nor the 2013 curriculum has developed 
teaching modules using the CDT approach and Bloom's 
taxonomy for learning objectives consists of 6 cognitive 
levels, starting from C1 (knowing), C2 (understanding), 
C3 (applying), C4 (analyzing), C5 (evaluating), C6 
(creating), whereas CDT's learning objectives consist of 
3 cognitive levels: remembering (I), using (G), and 
discovering (T). However, these cognitive levels must be 
matched with the content being taught, resulting in 10 
learning objective formulations referred to as CDT 
learning target matrices (IF, IK, IP, IR, GK, GP, GR, TK, 
TP, TR). Bloom's taxonomy for learning objectives is 
predominantly used by educators, and CDT learning 
objectives have yet to be implemented in SMA Negeri 1 
Wonosari. Therefore, the researcher is highly motivated 
to conduct research in developing a teaching module 
product using the CDT approach. 
Design 

The design phase aims to create a teaching 
module using the CDT approach. First; Criterion Test 
Construction. In the test preparation phase, tests are 
used to measure students' understanding of the material 
taught using the CDT approach module. The tests used 
in this module development are essay questions. The 

constructed tests include: Preparation of diagnostic tests, 
Preparation of formative test questions, answer keys, 
and scoring, and Preparation of test grids, pre-tests and 
post-test questions, and answer keys. The pre-test and 
post-test scores obtained from students are used as a 
measure of the module's effectiveness using the CDT 
approach. 

Second; Module preparation and media selection. 
The second stage in the design phase is the preparation 
of the module and media selection, which is done in the 
following: Preparation of learning objectives, 
preparation of the learning objective sequence, 
preparation of learning activities, selection of media and 
preparation of Student Worksheets, and preparation of 
reading materials. The media selected is the use of 
YouTube videos available on the internet. The 
preparation of learning objectives, the learning objective 
sequence, the teaching module, Student Worksheets, 
reading materials, formative tests, and learning outcome 
tests all follow the same CDT-based objective 
formulation model. Designing the teaching module with 
the CDT approach will result in a different format 
compared to previous teaching modules adopted from 
the Merdeka Mengajar Platform. One comparison 
regarding the components of Student Worksheets can be 
seen in Figure 2. 

Third; Format Selection. The arrangement of 
teaching modules is adapted to the components in the 
independent curriculum, where in one set of modules 
consists of learning activities, Student Worksheets, 
formative assessments, reading materials, and learning 
outcome tests. The formulation of objectives is adjusted 
to the CDT matrix, which consists of 10 learning 
objectives arranged sequentially from easy to difficult 
levels. The learning steps are as follows: Step 1: 
remember facts, concepts, procedures, and principles. 
Step 2: use concepts, principles, and procedures. Step 3: 
discover concepts, principles, and procedures. 

Fourth; Initial Design. The initial design is in line 
with the previous steps, which are the preparation of 
tests, the preparation of modules (Learning Objectives, 
Learning Objectives Flow, Teaching Modules, Student 
Worksheets, reading materials, learning outcome tests. 
It should be noted that learning outcomes are essentially 
unchanged or developed because learning outcomes are 
the official provisions of Permendikbud No. 33 of 2022, 
which serves as the reference or parent for all module 
development for educators. Learning objectives are 
obtained by deriving indicators from the learning 
outcomes provided, leading to the creation of a learning 
objective flow.
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                                            (a)                                                                                                   (b) 
Figure 2. Comparison of CDT Teaching Modules with Non-CDT Teaching Modules (a) Before development, and (b) After 

development 

 
The learning objectives designed for each 

material, such as alternative energy material, have ten 
formulations of learning objectives, and global warming 
material has ten formulations of learning objectives. The 
formulation of learning objectives follows the CDT 
learning target matrix, which is remembering facts, 
remembering concepts, remembering procedures, 
remembering principles, using concepts, using 
procedures, using principles, discovering concepts, 
discovering procedures, and discovering principles. 

 
Development 

The development phase is aimed at producing a 
valid and feasible Physics Phase-E teaching module. The 
development phase is carried out in three stages: expert 
validation, limited trials, and extensive trials. First, 
expert validation is conducted through a Forum Group 
Discussion (FGD), which involves an examination by 
expert postgraduate lecturers from UNG's Physics 
Education program. The results of the examination 
provide critiques and suggestions for draft 1 of the 
Physics Phase-E teaching module, which is then revised 
to create draft 2 of the Physics Phase-E teaching module. 
Draft 2 of the Physics Phase-E teaching module, using 
the CDT approach, is then validated by two competent 
expert lecturers and tested on a limited scale with 25 
students from class X of phase-E at SMA Negeri 1 
Wonosari. 

Second, the Physics Phase-E teaching module 
with the CDT approach is subjected to limited testing 
involving 25 students from class X A of Phase-E. The 

purpose of this trial is to determine the students' 
response and their activities when using the teaching 
module with the CDT approach. Observations are made 
to obtain new findings, including strengths and 
weaknesses of the CDT-based module. 

Third, extensive testing is carried out involving 
students from two classes, totaling 50 students. The 
extensive testing aims to assess the effectiveness of 
students using the developed CDT module. The results 
of the extensive trial will be used for further 
improvements to the module before it becomes the final 
product. Some findings from the extensive testing are as 
follows: The performance and content of the module are 
consistent with the CDT matrix, It requires students to 
engage in the 10-step learning objectives, with an 
emphasis on remembering procedures, using 
procedures, and discovering procedures in each session, 
The level of discovery, such as discovering concepts, 
procedures, and principles, requires students to study 
higher-level material, and Learning is more enjoyable 
because it involves activities like drawing diagrams, 
using procedures for experiments, and discovering 
procedures. 
 
Disseminate 

The final stage in the development of a 4D model 
of instructional materials is the dissemination phase. The 
dissemination phase is conducted to promote the 
product resulting from the development so that it is 
accepted by individuals, groups, or systems. Material 
packaging must be selective to create the right format. 
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According to Thiagarajan (1974), there are three main 
stages in the dissemination phase, namely validation 
testing, packaging, and diffusion and adoption. 

Validation testing is conducted by implementing 
the developed product with the target learners, which 
includes the XA Phase-E class consisting of 25 students 
and a partial extensive trial with 50 students. The 
packaging stage involves printing the product as needed 
for distribution. The diffusion and adoption stage 
involve the absorption and use of the product in schools, 
uploading it to the Merdeka Mengajar platform as 
evidence of work that can be accessed by all physics 
teachers across Indonesia, and publishing it in national 
or international journals. 

The quality and suitability of a product's 
development can be assessed through three indicators: 
fairness, practicality, and effectiveness in the Physics 
Phase-E teaching module with the CDT approach 
(Component Display Theory). The validity indicator can 
be obtained from the validation results of the Physics 
Phase-E teaching module with the CDT approach by 
expert lecturers. The practicality indicator can be 
obtained from the implementation of teaching and 
student responses. The effectiveness indicator can be 

obtained from student activities, which can be assessed 
through observation sheets during the learning process 
and test results. 

 
Validity 

Validation was carried out by two expert lecturers 
to assess the suitability of the Physics Phase-E teaching 
module with the CDT approach that was developed. The 
suitability of the teaching module was assessed based on 
the evaluation criteria specified in the validation form. 
The validation form consists of a closed questionnaire. 
The questionnaire for the teaching module consisted of 
30 questions, the questionnaire for the Student 
Worksheet had 11 questions, the questionnaire for the 
reading materials had 10 questions, and the 
questionnaire for the learning outcome test had 11 
questions. The analysis of the validation by two expert 
lecturers yielded an average score of 3.46 for the six 
components, indicating that the product is valid and 
suitable for use. Based on the validation results by expert 
lecturers, the Physics Phase-E teaching module with the 
CDT approach that has been developed is considered 
suitable for use and ready for limited testing. A 
summary of the validation results can be seen in Table 9. 

 
Table 9. Expert Validation Results 
Physics Teaching Module Phase-E Average Score Score Criteria 

Teaching Module 3.40 Valid 
Student Worksheet 3.60 Highly Valid 
Reading Materials 3.50 Valid 
Learning Outcome Test 3.40 Valid 
Educator Response Questionnaire 3.40 Valid 
Student Response Questionnaire 3.50 Valid 

 
Practicality 

The practicality of learning can be seen from the 
implementation of learning that follows the steps of the 
physics teaching module for Phase-E with the CDT 
approach through the responses of educators and 
students, which can be measured using student 
response questionnaires. The results of the questionnaire 
were filled out by one educator who taught a related 
subject for four meetings during the alternative energy 

material. The observation results of the learning 
implementation by educators in the limited and 
extensive trials can be seen in Table 10. 
Based on the data in table 10, it can be stated that 
learning using the CDT module is considered excellent 
based on the limited trial with an average score of 96.7% 
and the extensive trial with 88.3%, both falling within the 
"excellent" category.

 
Table 10. Percentage of Implementation of Limited and Extended Trials of Learning 

Implementation Meeting Percentage of Implementation (%) Criteria 

Limited trial 1 100.00 Very Good 

 2 93.30 Very Good 

 3 93.30 Very Good 

 4 100.00 Very Good 

 Average 96.70 Very Good 

Extensive trial 1 93.30  Very Good 
 2 80.00 Very Good 
 3 93.30 Very Good 
 4 86.70 Very Good 
 Average 88.30 Very Good 
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The questionnaire on student responses to 
learning using the physics module for Phase-E with the 
CDT approach was conducted over four meetings. The 
limited trial involved 25 students, while the extensive 
trial involved two classes with a total of 50 students. The 
scoring for each statement in the questionnaire was done 
using a Likert scale. The student response questionnaire 
consists of six indicators presented in 25 statement items, 
including positive and negative statements. These 

indicators encompass student opinions about learning 
using the physics module for Phase-E with the CDT 
approach, student feelings, student engagement, and 
student learning outcomes after participating in learning 
with the physics module for Phase-E. After the learning 
process, each student was given a questionnaire. The 
results of the student response questionnaire from the 
limited and extensive trials can be seen in Table 11. 

 
Table 11. Questionnaire Response Results per Indicator in Limited Trial and Extensive Trial 
Implementation Indicators SS S RR TS STS 

Limited trial 1 15.20 72.80 12.00 0 0 

  2 25.30 66.70 8.00 0 0 

  3 25.30 52.00 22.70 0 0 

  4 30.70 56.00 16.00 0 0 

  5 24.00 53.30 22.70 0 0 

  6 50.00 46.00 7.50 0 0 

Extensive trial 1 39.20 48.80 12.00 0 0 

  2 33.00 54.00 13.00 0 0 

  3 34.00 44.67 21.33 0 0 

  4 46.70 42.00 11.33 0 0 

  5 43.33 49.33 7.33 0 0 

  6 46.80 38.40 14.80 0 0 

 
Information SS is Strongly Agree, S is Agree, RR 

is Uncertain, TS is Disagree, and STS is Strongly 
Disagree. 

Based on the data above, it is evident that learning 
using the Physics module for Phase-E with the CDT 
approach, which has been developed, meets the 
requirements for use. The average response of the 
students reaches 83.16%. The conclusion from the 
limited trial table shows that there are six indicators 
responded to by the students, with the highest scores in 
the "Agree" (S) column. The conclusion from the 
extensive trial table indicates that the "Strongly Agree" 
(SS) and "Agree" (S) columns have equally high scores. 

In conclusion, both tables show that the student 
response questionnaire is suitable for use as it receives a 
positive response. Therefore, it can be stated that the 
Physics teaching module for Phase-E meets the criteria 
for practicality. 

 
Effectiveness 

Assessment of student activities was conducted 
by observers during the learning process for four 
sessions by filling out student observation sheets. There 
are 10 indicators for student activities to make it easier 
for the observer to assess the students' activities shown 
in Table 12. 

 
Table 12. Percentage of Student Activities Limited Trial and Extensive Trial 
Implementation Meeting Percentage of Student Activities (%) Criteria 

Limited trial 1 83.20 Very Good 
 2 84.40 Very Good 
 3 85.20 Very Good 
 4 88.40 Very Good 
 Average 85.30 Very Good 

Extensive trial 1 83.20  Very Good 
 2 83.80 Very Good 
 3 84.20 Very Good 
 4 87.20 Very Good 
 Average 84.60 Very Good 
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In this case, the observation sheet was given to the 
students, with one class in the limited trial consisting of 
25 students and two classes in the extensive trial 
consisting of 50 students. Based on the observations, the 
percentage of student activity assessments in the limited 
trial and extensive trial. 

Learning outcomes in the cognitive domain were 
assessed using an assessment sheet in the form of an 
essay test for two groups, namely the limited class trial 

and the extensive class trial. The test was given before 
learning (pre-test) and after learning (post-test). The test 
was prepared based on the question indicators that were 
adapted to the learning indicators, consisting of 10 items. 
The improvement in the cognitive domain was 
measured based on N-Gain analysis. Based on the tests 
that were given, the overall average N-Gain scores for 
the pre-test and post-test in the limited class trial and 
extensive class trial are shown in Table 13. 

 
Table 13. Average Pre-test, Post-test, Difference, and N-Gain Scores for Limited and Extensive Class Trials 
Implementation Respondent Pre test Post test Difference (%) N-Gain Criteria 

Limited trial 25  34.76 83.58 48.82 0.74 High 

Extensive trial 50  33.72 81.21 47.49 0.72 High 

 
The learning outcomes in the cognitive domain 

for each cognitive aspect, in accordance with the CDT 
learning target matrix, during the limited and extensive 
trial, can be seen in Table 14. 

 
Table 14. Cognitive Domain Learning Outcomes in 
Limited and Extensive Trials 

Cognitive 
Aspect 

Score of Learning Outcomes Percentage (%)  
 

Limited trial Extensive trial  

IF 87.20 90.40  

IK 85.00 88.00  

IR 82.60 86.60  

IP 87.20 92.00  

GK 88.00 91.00  

GP 83.30 83.00  

GR 80.00 88.70  

TK 85.00 90.00  

TR 80.70 80.00  

TP 82.30 90.00  

 
 

The conclusion obtained from the table is that in the 
cognitive domains of IF, IK, IP, GK, and GP, students 
find it relatively easy, both in the limited and extensive 
trials. On the other hand, IR, GR, and TR belong to 
cognitive domains that are considered difficult. Upon 
reflection with students who scored low in IR, GR, and 
TR, it was found that the difficulties they faced in the 
cognitive domains of IR, GR, and TR were due to the 
challenge of remembering formulas, applying formulas, 
and, most notably, discovering physics formulas that 
had not been taught at the previous educational level. 
Other factors contributing to this challenge were both 
internal and external, including a lack of mastery of basic 
formulas, unit conversions, and the interpretation of 
physics formulas. As for the external factor, the limited 
coverage of physics topics in Phase D, which was a result 
of science teachers not being specialized in physics, 
played a role. 

The results of students' completeness in both the 
limited and extensive trials are shown in Table 15. 

Table 15. Student Learning Achievement Completeness in the Limited and Extended Trials 
Implementation Number of Students Number of Students 

Passed 
Number of Students 

Failed 
Classical Completeness 

(%) 

Limited trial 25  22 3 88.00 

Extensive trial 50  41 9 82.00 

 
Based on Table 16, it can be seen that in both the 

limited trial and the extensive trial, all students achieved 
the minimum completeness score. The advantages of the 
CDT approach module product include: Each meeting is 
equipped with Participant Worksheets and reading 
materials arranged in one package, while other teaching 
modules attach Participant Worksheets and reading 
materials at the end of the module, Reading materials 
include concept maps in each meeting, and the content 
matches the CDT learning target matrix, Every chapter 
of the material requires remembering procedures, using 
procedures, and finding procedures, whereas other 

modules only use one of them, and Learning using the 
Physics Phase-E teaching module with the CDT 
approach has a significant impact, as demonstrated by 
the improvement in student learning outcomes and 
increased motivation, as shown in the analysis of 
student activities and learning outcomes. 

The advantages and success of the Physics Phase-
E teaching module with the CDT approach are 
supported by previous research, such as Husain and 
Katili (2022). Their research showed that the material 
expert validation score was very appropriate at 95%, the 
practicality test by educators was very practical at 90.2%, 
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and the small group trial received a 97% student 
response, while the large-scale trial received a 97.6% 
student response. In conclusion, this research is 
considered practical for use in basic graphic design 
subject instruction. 

One of the advantages of the Physics Phase-E 
teaching module with the CDT approach is its structured 
cognitive sequence, starting from easy, moderate, and 
difficult levels. This CDT sequence helps create a well-
structured framework for both performance and content 
thinking. Additionally, the cognitive level of "finding" in 
CDT requires a deep understanding of the material and 
broader insights. Empirical findings (Laliyo, 2012) 
suggest that presenting topics using a framework 
(diagram), defining learning objectives, and providing 
examples in the CDT Merrill model for each meeting 
help students recognize, understand, relate, sequence, 
and remember the concepts they are learning, making it 
easier for them to acquire new knowledge. 

One of the characteristics of CDT is its ability to 
achieve a high level of precision in reaching learning 
objectives. By accumulating mastery of a carefully 
designed set of learning objectives, students are guided 
to think sequentially, critically, and systematically. 
Furthermore, through the learning program developed 
using CDT, students are assisted in choosing and 
employing appropriate methods (Hidayanto, 2016). 

The weaknesses of the teaching module with the 
CDT approach are as follows: The learning process 
requires more time and stricter time management. This 
is because, in the second meeting when using concepts, 
formulas, and procedures, more time is needed. The 
process of independently discovering concepts, 
formulas, and procedures requires intensive guidance. 
Not all students have a deep understanding of higher-
level concepts, such as the reflection of light, light 
radiation, mechanical energy, and so on. Therefore, it is 
necessary to expand the material's scope to a higher 
level. The process of students discovering procedures 
takes longer, mainly because, after monitoring the 
project, some discoveries may fail in the experiment. 
This requires repeating and replacing several equipment 
and materials components, which takes even more time. 
Additionally, it requires collaboration between groups. 
Challenges encountered during the project task include 
the distance between students' residences and 
transportation limitations. 
 

Conclusion  
 

The teaching module for Physics Phase-E with the 
Component Display Theory (CDT) approach has 
demonstrated strong validity, practicality, and 
effectiveness in various aspects. Validity stated about 
the teaching module, student worksheets, reading 

materials, and learning outcome assessments received 
an average validity score of 3.5. This indicates that the 
teaching module is valid for use, ensuring it aligns with 
its intended educational goals. Practicality stated about 
the module proved practical during testing. In the 
limited trial, it received a score of 96.7%, and in the 
extensive trial, it received a score of 88.3%. Additionally, 
student response analysis indicated that the module met 
practicality standards. Effectiveness stated about the 
module's effectiveness is evident through the high level 
of student engagement during the learning process. In 
the limited group trial, student engagement was 85.3%, 
and in the extensive group trial, it was 84.63%. 
Moreover, the assessment results showed a high level of 
achievement, with an 88% success rate and a substantial 
N-Gain difference of 0.74 in the limited trial and 0.75 in 
the extensive trial. These results suggest that the 
teaching module for Physics Phase-E, using the CDT 
approach, is highly effective for learning. This 
comprehensive evaluation demonstrates the module's 
overall success in terms of validity, practicality, and 
effectiveness, making it a valuable tool for physics 
education.  
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