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Abstract. Problem-solving skills of grade XI students in one of the Senior High Schools
in Barito Kuala Regency are important to train. There is also no teaching module that can
train problem-solving skills. To overcome this problem, a study was conducted that aims
to produce a teaching module based on a project-based learning model to train students'
problem-solving skills on the material of Archimedes' law. This article will explain the
feasibility of the teaching module based on its validity. This research method is research
and development that focuses on testing the validity of the teaching module. The research
instrument used is a validation sheet to measure validity using a Likert scale. The results
of the study showed that the validity of the teaching module was categorized as valid.
Based on these findings, it can be concluded that the developed teaching module is feasible
to be used in the next feasibility test to determine its effectiveness in training students'
problem-solving skills.
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1 Introduction

The PjBL model requires students to be able to understand the problems they are facing and
try to solve these problems with products made either independently or in groups with the aim
of making students more active in the learning process, providing readiness for students to be
able to face problems in real life, so that it will focus students to be interactive during the
learning process and encourage students to be more creative individually with their surrounding
environment [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]. This model
can train problem-solving skills that allow students to train 21st-century skills such as creativity,
collaboration, communication, and technological skills that can be used to solve problems in
real life [1], [16], [17], [18], [19].

Problem-solving skills are essential because they help us face challenges and find effective
solutions in complex situations. In addition, these abilities facilitate better and more effective
decision-making in various aspects of life, both personal and professional [20]. The problem-
solving skills of students trained are based on The Osborn Parnes theory which focuses on
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creative problem solving, which consists of several main stages, namely objective finding, fact
finding, problem finding, idea finding, solution finding and acceptance finding [21]. To train
these skills to students, of course, it must be adjusted to the material that will be studied at
school. There are many physics materials that can train students' problem-solving skills, one of
which is static fluid material related to Archimedes' law [22], [23]. This material is suitable for
use because it is basic material that is closely related to everyday life, especially the material on
Archimedes' law, so that it will make students think more and be able to find problems and be
able to solve them with the concepts and theories that will be studied [24], [25], [26].

To be able to train students' problem-solving skills on Archimedes' law material well, of
course a good design of each activity or learning strategy is needed to provide treatment to
students in the learning process, in which case a teaching module that is of course very necessary
is needed. will provide an overview of how the semester activities should run [25], [27], [28].

Based on the existing background, it is necessary to conduct research and development of
teaching modules related to Archimedes' law material based on Project-Based Learning (PjBL)
in order to improve students' problem-solving skills. The feasibility of the teaching module is
seen from the validity test of the module [4], [29], [30], [31]. The validity of a teaching module
is the level of conformity between the developed teaching module and the objectives of the
compilation and curriculum, based on assessments by practitioners and academics. This article
aims to describe the results of the validity test of the teaching module related to the material of
Archimedes' law based on Project-Based Learning (PjBL) in order to improve students'
problem-solving skills.

2 Method

Data collection was carried out in July 2024 and implemented at SMA Negeri 1
Mandastana. The validity of the developed teaching module consists of the contents of the
teaching module, worksheets and Learning Outcome Tests. Validity is carried out to see whether
the developed teaching module is able to reveal data from the variables being studied. The
validity data of the teaching module is obtained from the results of the assessment by expert
validators and practitioner validators. The results of the validity are then tested for reliability.

The teaching module validity instrument is a validation sheet used to provide validation of
the research product by a validator. The sheet is used to measure the level of accuracy of the
developed module. The teaching module validation instrument consists of a teaching module
content validation instrument, a worksheet validation instrument and a learning outcome test
validation instrument. Validation is carried out by 3 validators, namely experts consisting of
two academic validators and one practitioner validator.

The validity of the teaching module is assessed based on the average score of the validator's
assessment obtained from the teaching module assessment instrument, then categorized based
on the following guidelines [32].

Total score of validators

Score of Validation = (1)

Number of validators

Table 1. Teaching Module Validation Score Categories

Average (x) Category
32<x 54,0 Very good
24<x 53,2 Good

1,6<x < 2,4 Poor




0,8<x <1,6 Not good
0,0<x=<0,8 Very bad

In addition, the learning module is also tested for reliability to determine its level of
consistency. The reliability of the learning module is calculated using the percentage agreement
between the three validators. To determine the percentage agreement, the following equation is
used:

Percentage of agreement = (1 - j%g) x 100%

2
Description:
A = Highest frequency
B = Lowest frequency
The learning device assessment instrument will be reliable if the percentage agreement value 2
75%.

3 Results and Discussion

Learning devices are a very important component in the learning process, if the devices
used have problems, of course this will have an impact on the implementation process that will
be carried out to students in class. Thus, it is very important to know the feasibility of the devices
that have been developed before being applied to students. The teaching module as part of the
learning device that has been developed for this study, was tested for its feasibility to determine
the level of feasibility of the module that has been developed. Validated by two lecturers from
the Physics Education study program at Lambung Mangkurat University and one physics
educator from SMA Negeri 1 Mandastana. By using a validation instrument sheet consisting of
several criteria including the contents of the teaching module, student worksheets and learning
outcome tests. The following are the results of the validation of the devices that have been
developed as follows.

3.1 Content of the Teaching Module

The teaching module is a learning device designed to map learning activities systematically
and structured, so that with the teaching module the learning target can be described well and
quite clearly. The creation of teaching modules must of course be adjusted to the development
of students and consider the learning objectives to be achieved, so that this will make it easier
to describe the achievements that will be obtained by students. In this study, the teaching module
developed is adjusted to the demands of the independent curriculum with a project-based
learning model to train problem-solving skills for class XI students at SMA Negeri 1
Mandastana. The contents of the teaching module developed consist of three component parts,
namely general information, core components and attachments. The general information section
consists of identity, initial competencies, Pancasila learning profiles, facilities and
infrastructure, student targets, number of students, learning methods/models. The core
component section consists of the flow of learning objectives, meaningful understanding, trigger



questions, learning activities, student reflections. The attachment section consists of student
worksheets, reading materials, glossaries and bibliographies. A good teaching module includes
parts of these components with good development, so that the results of the products that have
been developed are as results that are worthy of use. The following are the results of the analysis
of the validity data of the teaching module content presented in table 2.

TABLE 2 Results of the Validity of the Teaching Module Content

Aspect Average of Validity Reliability
Score Categoriy PA Categoriy
Module Format; 3.5 Very Good
Language; 3.5 Very Good
Module Contents; 3.6 Very Good 96.64% Reliable
Suitability of Presentation; 35 Very Good
Benefits of Teaching Modules 3.6 Very Good

The table above shows the average results of the values obtained for the contents of the
teaching module that has been developed from the three validators categorized as very good.
Although this is inseparable from suggestions and criticisms to be able to reconsider the learning
objectives that have been set and errors in writing. Apart from that, the data obtained above
shows that the teaching module with a project-based learning model to train problem-solving
skills that has been developed is a valid module with a reliability value obtained based on the
percentage agreement assessment obtaining a value above 75% with a reliable category, and can
be used for research in schools with students. In terms of the validity of the contents of the
teaching module, there are several criteria that must be met to obtain a good assessment for the
suitability of the contents of the teaching module to be used, including the format of the teaching
module, language, contents of the teaching module, suitability of presentation and benefits of
the use of the teaching module. In this aspect, the assessment of the three validators is certainly
different. To sum up the results of the assessments given by the validators, it is necessary to sum
up all the scores obtained in each aspect, then the results will be divided by the number of criteria
from the aspect, so that the average value of each aspect will be obtained as shown in Table 2.

In terms of the format, the teaching module gets results with a very good category. The
format of the teaching module has been prepared in accordance with the Independent
Curriculum, with a structured numbering system, the right type and size of font, and a balance
between text and image illustrations, between components and sub-components are also
arranged regularly. The language aspect of the module also gets a very good rating, indicating
that the language used is in accordance with Indonesian language rules, consistent in the use of
symbols and symbols, illustrations are in accordance with the substance of the message to be
conveyed in the material, and there is no double meaning. The content aspect of the teaching
module gets a very good rating, indicating that the contents of the module have been prepared
in accordance with the Independent Curriculum. In this curriculum, there is a change in the
terminology in the core competency section in the learning objective achievement indicator
replaced by learning objectives, which combine knowledge and skills as a process to develop
student competencies. The results of the module content assessment show that the accuracy of
the concepts in the material is appropriate, the use of scientific nomenclature, terms, and unit



symbols is correct, and the module content is closely related to the development of problem-
solving skills in everyday life.

In terms of the suitability of the presentation of the teaching module, a very good category
was obtained, indicating that the preparation of the module has met the necessary important
components. This component includes general information, Core Components, and
Attachments. General Information consists of identity, initial competencies, Pancasila learning
profiles, facilities and infrastructure, student targets, and learning methods/models. The Core
Components include learning objectives, trigger questions, learning activities and student
reflections. Attachments include various documents such as Student Worksheets, attitude
assessments, formative assessments, summative assessments, assessment rubrics, reading
materials, glossaries, and bibliographies. Overall, this teaching module is considered to have
been well prepared in accordance with the principles of the independent curriculum. In terms of
the benefits of the teaching module, it received validity with a very good category, this indicates
that the teaching module can be used as a guideline by educators in the learning process.
Educators agree that the criteria for teaching modules must be made in an interesting,
challenging, and meaningful way, with the hope of increasing students' interest in learning and
involving students actively during the learning process.

Overall, the results of the validity of the content of the teaching module achieved an
assessment with a very good category and have met the standards of the components of the
content of the teaching module that are suitable for use in learning activities. The validation that
has been carried out is certainly inseparable from suggestions and criticisms from several
validators, in this aspect there are several suggestions for improvement to the researcher
including considering the scope of learning objectives, especially since you have mentioned that
your material description starts from "hydrostatic pressure, Pascal's Law and Archimede's law!".
Suggestions for improvement are very much needed by the author to be able to develop learning
products that are more effective and useful when applied in schools. Based on the suggestions
for improvement that have been given, the researcher made improvements by re-discussing the
developed device with the supervisor regarding this matter, and there were several errors that
the researcher wrote in the developed module according to the criticism that had been given.
Related to the discussion of material that does not represent the overall discussion,
improvements were also made by adding a discussion of static fluid material to the teaching
materials/reading materials made for students and improvements to the writing of learning
objective indicators that were not appropriate based on suggestions and improvements from the
validator to improve the quality of the teaching module product that will be developed in order
to maximize the use of the teaching module developed in the implementation of research in
learning in schools to train students' problem-solving skills using the project-based learning
model.
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Fig. 1. Title Cover After Repair; and Static Fluid Teaching Material

The suitability of the contents of the teaching module is very important because it concerns
the contents of the material that will be taught in the textbook and is a standard that must be met
in the textbook, therefore the assessment of the suitability of the contents of the module is very
important [33], [34], [35], [36]. The validation assessment on the content aspect of the teaching
module obtained a good value with an average result as in the table with an average category of
very good and the acquisition of reliability values based on the percentage agreement value
obtained a value above 75% which indicates that the teaching module is categorized as reliable.
With this, the contents of the developed module are declared feasible to be applied in schools
during the research.

3.2 Student worksheets

Student worksheets are developed by adjusting from the developed teaching module. The
Student Worksheets in this module are made in two parts, namely the first part to provide a
general understanding of the material, understand the problems given, create a project design
that will be made according to the material discussed. The second part is the project worksheet
which contains an analysis of the previously made design and then the product design that will
be made by adjusting to the results of the analysis that has been done previously. The Student
Worksheet is certainly made to adjust to the indicators of problem-solving skills to be trained
on students and to adjust to the situation of the project-based learning model. The following are
the results of the data analysis on the validity of the Student Worksheet presented in Table 3.

Table 3. Results of Validity of Student Worksheets

Aspect Average of Validity Reliability
Score Category PA Category
Format 3.6 Very Good
Language 34 Very Good 99.14% Reliable
Content 3.6 Very Good

From table 3 it is explained that the validity value of the Student Worksheet that has been
developed is included in the very good category. However, it does not rule out the possibility of
deficiencies in the Student Worksheet that has been made. There are several suggestions given



by the validator regarding the material discussed in the Student Worksheet that has been
developed, such as suggestions given to researchers to reconsider the material to be discussed
in the Student Worksheet, and need to be discussed again with the supervisor. With the
suggestions given, of course, there will be improvements for the perfection of the Student
Worksheet that will be developed. Therefore, based on the results obtained, the Student
Worksheet based on the project-based learning model to train students' problem-solving skills
that have been made is said to be valid with the acquisition of a reliability value based on the
percentage agreement assessment obtaining a value above 75% with a reliable category and can
be used to be applied to research in schools.

Student worksheets or commonly abbreviated as Student Worksheets are part of the
teaching materials, namely printed teaching materials compiled by educators which are useful
for the learning process that will be given to students which must be implemented [37], [38]. In
the aspect of the student worksheet, there are several criteria that must be met to obtain a good
assessment, these criteria consist of the format of the Student Worksheet, the language and
content of the Student Worksheet. From the validator there are suggestions for improvement
that must be reconsidered by the researcher, because based on the design of the Student
Worksheet that has been made, it only trains learning activities that focus on the material of
Archimedes' Law, while the module developed refers to the discussion of Static Fluids.

The results of the validity include several criteria in the assessment including the format of
the Student Worksheet, language and content of the Student Worksheet. In the Student
Worksheet format criteria, it was found that the format of the Student Worksheet objectives was
clear with the size and type of font that was in accordance with the layout and the Student
Worksheet was accompanied by a good work procedure and the answer space on the Student
Worksheet that was made was in accordance with the answer key. In the language criteria, the
assessment results showed that the language on the Student Worksheet that was made used
language that was in accordance with the correct Indonesian language rules, and the language
used was simple so that it was easy to understand and sentences did not cause double meanings.
The structure of a good Student Worksheet is a Student Worksheet that includes linguistic
components such as the suitability of linguistic rules that are in accordance with Indonesian and
in accordance with the level of students/simple and easy to understand language. Meanwhile, in
the content criteria of the Student Worksheet, the assessment results show that the Student
Worksheet already contains problem-solving skills, is relevant to the project-based learning
model phase in the Student Worksheet that was developed, and the suitability of the concept
and material of static fluids in everyday life, and can encourage students to be able to learn
independently.

Based on the suggestions given, the researcher made improvements again, by considering
changing the title of the teaching material or keeping the same title with slight modifications.
By considering these two things, the researcher decided to change the title of the teaching
material, and provide modifications to the teaching material that had been created with the
assumption that the teaching material developed already covered all the material from static
fluids and could be used by students as independent learning materials.
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Fig. 2. Student Worksheet

The assessment results from the validation of the Student Worksheet aspect obtained a good
value with a very good category with the acquisition of a reliability value based on the
percentage agreement value obtaining results above 75% with a reliable category. Based on the
research [39], [40], [41] with the results of the validation of the Student Worksheet with a good
category, it can be concluded that the Student Worksheet developed is worthy to be given to
students to be able to practice problem-solving skills.

3.3 Learning Outcome Test

The learning outcome test is made to determine the extent of the effectiveness of the
learning activities that will be applied to students, by comparing the pretest and posttest values,
it will be able to provide an overview of the results of the effectiveness or ineffectiveness of a
learning activity in achieving its goals. This test is carried out by providing test questions at the
beginning before the learning activity begins as a pretest, and after that it will be followed by
providing test questions in the final session after students are given treatment. In making a
learning outcome test, there is not much difference between the questions that will be given
before and the questions given after the treatment. These questions must have the same quality,
the same level as before, but they must not be the same as a whole, because if the questions are
made the same as a whole, it will certainly reduce the quality of the character of the questions
and will not achieve the actual target. The learning outcome test is developed in accordance
with the learning objectives with the subject matter of Archimedes' law in particular. This
question was created by adjusting the indicators of the achievement of the objectives of this
research, namely to train students' problem-solving skills, namely focusing on problems,
describing problems, planning solutions, implementing solutions, checking and evaluating.

The learning outcome test before being given as a final test for students is given first when
the learning process is ongoing, so that students will receive treatment that is in accordance with
what will be tested on students. With this, students will generally be able to provide good



problem solving because they have been trained. The following are the validation results of the
learning outcome test that has been developed presented in Table 4.

Table 4. Learning Outcome Test Validation Results

Aspect Question Reliability
1 2 3 4 5 PA Category
Topic 3.58 3.66 3.66 3.58 3.50
Construction 3.60 3.53 3.66 3.66 3.53
Language 3.53 3.66 3.53 3.66 3.60
Problem 3.53 3.53 3.53 3.66 3.66 98.97% Reliable
Solving Skills
Average 3.56 3.59 3.59 3.64 3.57
Validity
Category Very Very Very Very Very

Good Good Good Good Good

Based on Table 4 shows the results of each aspect of the assessment of topics, construction,
language, and problem-solving skills that all aspects of the assessment get a very good category.
This means that the questions that will be used as student learning outcome tests are worthy of
being used as a measuring tool to determine the development of student problem-solving skills.
However, there are several suggestions for improvement to further maximize the instrument,
such as making clearer assessments on certain questions and making slight changes to the
questions because they seem too similar so that they will reduce the quality of the questions that
have been made. It was concluded that the learning outcome test based on the project-based
learning model to train students' problem-solving skills that was developed can be said to be
valid with the acquisition of reliability values based on the percentage agreement assessment
obtaining a value above 75% with a reliable category for and can measure students' problem-
solving skills. The learning outcome test questionnaire aspect also has several criteria that must
be met properly for the learning outcome test questionnaire to be used properly and worthy of
measuring students' problem-solving skills. The learning outcome test is measured based on
several aspects, namely topics, construction, language and in accordance with problem-solving
skills. In terms of the topic of the questions created, the results obtained state that the questions
that have been created are in accordance with the learning objectives, the truth of the physics
concept with the question items is also the same, the suitability of the questions with the level
of education is also the same and the answer key that has been created is also in accordance with
the actual concept. The question criteria will be very valid if each question item on the test
instrument is adjusted to the learning achievement [42].

In the construction aspect, it was assessed that the results of the questions that had been
made did not contain double meanings, clear images, there were instructions for working on the
questions, guidelines for using the test were conveyed clearly and the presentation of the reading
text in the instrument was arranged systematically. Then in the language aspect, the assessment
results were obtained that the language used was communicative, did not use the local language,
the sentences used were effective and in accordance with the general guidelines for Indonesian
spelling and one sentence. As for the problem-solving skills aspect, it was assessed that the
questions that had been made were in accordance with the content and context aspects and in
accordance with the aspects of the problem-solving skills indicators of students. There were



suggestions for improvements to the learning outcome test used, namely that the questions to
measure the learning outcome test of students should not be the same between the questions
given before learning and after learning was implemented, with the consideration that it would
be able to reduce the level of question characteristics. The other is related to the assessment
method which is less specific in each aspect of the question item, to facilitate students'
assessment of the answers given. Based on the suggestions for improvement that have been
given, the researcher again improved the questions that will be used to assess the extent of
students' problem-solving skills, by creating similar questions and at the same level with slightly
different instructions from the previous ones and improving the method of giving points to
students' answers for each question item created.
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Learning outcome tests are one way that can be used to measure students' abilities after
being given treatment in the learning process. [25], [43], [44], [45], [46], [47]. The assessment
results of the three validators on the learning outcome test that has been made are obtained with
good values as in Table 4 with a very good category with the acquisition of reliability values
based on the percentage agreement assessment obtaining a value above 75% with a reliable
category. This shows that the learning outcome test that has been made is suitable for use in
research to determine students' problem-solving skills.

4 Conclusion

Based on these findings, it can be concluded that the developed teaching module is feasible
to be used in the next feasibility test to determine its effectiveness in training students' problem-
solving skills.
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