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Abstract: The collaborative problem-solving model has advantages in providing facilities 
for individuals to work effectively in a group and apply their problem-solving skills in 
various situations and conditions. Problem-solving and collaboration skills are needed in 
the physics learning process, yet a lack of authentic learning-based resources and 
inappropriate learning models causes students to struggle to grasp the subject and solve 
issues collaboratively. The study aims to describe the theoretical validity of the 
development product in the form of authentic learning-based linear motion teaching 
materials using a collaborative problem-solving model. The Research and Development 
model used is ASSURE. The data was obtained through the validation sheet of teaching 
materials assessed by three validators. The validation findings indicate that the generated 
instructional materials are very valid, with an average score of 3.55. Thus, it is concluded 
that the linear motion teaching material based on authentic learning using a collaborative 
problem-solving model can be tested in the learning process. Thus, the developed teaching 
materials can be tried out in classroom learning and used as a learning resource for students 
to solve problems collaboratively.  
 
Keywords: Authentic learning; Collaborative problem solving; Linear motion materials; 
Validity 

  

Introduction  
 

Physics learning has developed fast in recent years, 
notably boosting the curriculum quality and intricacy. 
This development is one method to respond to current 
expectations that students can think critically to solve 
issues (Bogaerds et al., 2021). As a result, physics 
learning is primarily concerned with developing 
students' problem-solving skills in a structured manner 
(Dhillon et al., 2020). Problem-solving has been 
recognized as a critical skill that students lack in the 
current education system (Chiu et al., 2022).  

Solving or attempting to solve problems is 
thought's typical and general function (Bagassi et al., 
2020). Problem-solving, according to Fathani (2018), is 
an endeavor that encourages students to seek answers 
by starting with grasping the problem and ending with 
conclusions as a solution. The problem can help students 
improve their analytical abilities and use them in 

different situations (Alfayez et al., 2022). In order to 
attain the optimum answer to the difficulties at hand, 
problem-solving learning activities must be supported 
by other skills. Collaboration is one of the skills that 
students must possess to address challenges (Primadiati 
et al., 2017). Collaborative problem-solving (CPS) 
competency is critical in the twenty-first century (Tang 
et al., 2021). Consequently, students nowadays are 
expected to master these skills as the first step in solving 
real-life physics issues (Septarianto et al., 2022). 

The collaborative problem-solving model has 
advantages in providing facilities for individuals to 
work effectively in a group and apply their problem-
solving skills in various situations and conditions 
(Hikmah et al., 2020). In addition, the comparison of the 
advantages and disadvantages of collaborative problem 
solving with conventional learning is specifically 
described in Table 1. 
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Table 1.  The Advantages and Disadvantages between Collaborative Problem Solving and Conventional Models 

Model Collaborative Problem-Solving Conventional 

Advantages 

1. Students have the opportunity to learn to solve 
problems in groups 

2. Learners can share the workload effectively 
3. Students can increase creativity as a result of the 

stimulus from the ideas of other group members 
4. Learners gain more knowledge because of the 

interaction between group members 
5. Learners become more courageous and trained 

in expressing opinions 

1. Every student has the same opportunity to listen to the 
teacher's explanation 

2. The contents of the syllabus can be completed easily 
because the subject matter has been arranged in a 

coherent manner 

Disadvantages 

1. Requires relatively longer time 
2. Learners need to adjust their learning conditions 

first 
3. Students who have difficulty adjusting 

sometimes find it difficult to solve problems 

1. There are difficulties in keeping students focused on 
the material being studied 

2. Learners tend to be passive in learning activities 
3. Students tend to only memorize the material without 

understanding it 
4. The absorption of students in the subject matter is less 

than optimal 

Hamzah et al. (2019) stated that six benefits of 
learning models apply collaborative activities in the 
process, namely: Increasing the knowledge of group 
members because interactions in a group influence the 
mastery of each student's concept, Students can learn 
how to solve problems in group discussions, Foster a 

sense of togetherness in students, Increase courage, 
come up with ideas or opinions in solving problems 
together, Fostering a sense of individual responsibility 
in achieving common goals.  Each student sees himself 
or herself as part of a group that feels a commitment that 
is manifested in the sense of togetherness in learning. 

 
Table 2. Steps of the Collaborative Problem-Solving Model 
Stages Teacher Activities Student Activities 

Engagement 
1. The teacher divides the students into several 

groups. 
1. Students gather according to the group division 

determined by the teacher. 

Exploration 
2. The teacher gives an authentic problem 

3. The teacher acts as a motivator as well as a 
mentor 

2. Students in each group try to understand the authentic 
problems given by the teacher 

3. Students in each group coordinate in taking on their 
roles and duties to make problem-solving plans 

Transformation 
4. The teacher acts as a guide 4. Students in each group carry out problem-solving that 

has been prepared 

Solution 
5. The teacher acts as a guide 5. Students in each group re-examine each step of problem-

solving 

Presentation 
6. The teacher acts as a trainer 6. Each group presents the results of the discussion related 

to the authentic problem being discussed 

Reflection 
7. The teacher acts as a facilitator 7. Each group asks each other about the results of the 

presentation 

A preliminary study that was conducted by 
interviewing a senior high school teacher in Banjarmasin 
showed that students struggled to grasp the physics 
information in the textbooks, making them less able to 
solve issues on physics topics. It was also seen from the 
test carried out at the school on the issue of linear 
motion. Results showed that the students have difficulty 
answering exam questions correctly, particularly those 
that need problem-solving reasoning skills. One of the 
causes is the lack of relevant teaching materials for them. 
The school only lends out books with limited resources, 
and the contents do not represent the occurrences in 
students' life. Other information was gathered on 
students' lack of engagement in learning activities, 

hampered their ability to interact and work with one 
another. Lack of engagement in learning activities 
influences learning outcomes and how students respond 
to issues (Okkinga et al., 2018). 

A previous study by Gokalp (2018) concerning 
multidimensional perceptions of physics revealed that 
undergraduate and graduate physics perceived that 
physics differs from what it is. However, they generally 
see physics as something that helps them understand 
nature. Gokalp (2018) further pointed out that it is 
important to know how people perceive physics to 
design physics learning to be more effective, engaging, 
and formative. Physics content tends to be abstract in 
terms of ideas. The possibility of abstract ideas that 
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students perceive possibly occurs on linear motion 
material. It is not impossible to contribute to students' 
lack of comprehension of the topic being studied. Even 
though mastery of a topic is the foundation for solving 
issues, they cannot uncover the content and purpose 
when studying the information provided at school 
(Aritonang et al., 2019). Thus, a proper strategy must be 
followed for students to get far more familiar with 
physics topics by presenting them in authentic learning-
based teaching materials. 

In learning physics at school, students still have 
difficulty understanding the basic concepts because they 
think that physics lessons are only centered on 
memorizing formulas without perceiving the essence of 
the material. There are still many students who are not 
able to solve problems systematically, find it difficult to 
digest the core of the question, find it difficult to 

determine physical quantities and symbols, and are 
constrained in understanding concepts, principles, 
theories, laws, and formulas used to solve a problem 
(Vera, 2021). In addition, there are obstacles for students 
to find correlations between physics material and 
relevant events in their lives, causing the learning 
process to be less meaningful. 

Meaningfulness in learning activities can be 
interpreted as the ability of students to apply the 
knowledge gained from learning to solve problems that 
can be encountered in real life (Ridho et al., 2020). The 
physics learning process will be more meaningful if the 
learning facilities or references are taken from daily 
activities in the students' living environment (Oktaviana 
et al., 2017). One solution to translate physics material 
into real phenomena in students' lives is to apply 
authentic learning. 

Authentic learning is an approach to teaching 
based on real-life situations, allowing students to 
explore issues and construct meaningful concepts from 
phenomena or problem solutions pertinent to them 
(Lombardi, 2007; Pratiwi, 2016; Sulistiani, 2018). This 
approach makes it simpler for students to connect 
physics material to real-life experiences, encouraging 
them to project the abstract realm into a more tangible 
and engaging one. Indeed, the subject matter in students' 
daily lives gives valuable experiences and makes it 
easier for them to tackle problems (Rodríguez-Antón et 
al., 2020). 

In other words, authentic learning can also be 
represented through the learning resources used, one of 
which is teaching materials. Authentic learning criteria 
in teaching materials include various elements such as 
actual material, the language is explained 
straightforwardly, the content is easy to interpret by 
students, closely related to the needs and daily lives of 
students, and the concepts can be recognized and found 

in real situations, adaptive, and motivate learning 
(Yasini, 2019). 

The main characteristics of authentic learning are 
the correlation between learning and real life, triggering 
students to think at higher levels, the encouragement to 
explore, interdisciplinary learning (problem-solving 
approaches through the point of view of relevant 
science), and the outputs that can be generated and 
shared by students. Students and learners perform 
scaffolding techniques (main framework techniques), 
which can be interpreted as educators gradually 
providing students' understanding (Maharani et al., 
2021). There are ten components in the form of 
important guidelines in authentic learning (Sebayang et 
al., 2022), namely: (1) Real-world relevance, meaning 
that the learning materials presented are relevant and 
related to real life; (2) Defining the problem, meaning 

that students identify the problem themselves to obtain 
a solution; (3) Investigation, meaning that learning 
activities require students to investigate problems 
within a certain period of time; (4) Reviewing sources 
and perspectives, meaning that learning activities are 
able to encourage students to examine solutions using 
resources and perspectives in solving problems; (5) 
Collaboration, meaning that cooperation and 
cohesiveness are important in learning to make it easier 
for students to understand a concept or solve a problem; 
(6) Reflection (metacognition), meaning that there are 
options for students to reflect on learning individually 
or in groups; (7) Interdisciplinary perspective, meaning 
that problem solving approaches in authentic learning 
can be obtained from various integrated 
understandings; (8) Integrated assessment, meaning that 
the assessment is not only for summative activities, but 
is reviewed more specifically by displaying the process 
in real terms; (9) Meaningful output, meaning that 
authentic learning provides results in the form of 
valuable knowledge for students; (10) Varied results, 
meaning that authentic learning allows the emergence of 
various interpretations of students' creative views on a 
problem. 

Authentic learning is expected to make it easier for 
students to connect the basic concepts of physics 
material with events or phenomena in everyday life to 
practice problem-solving skills in solving the physics 
problems presented. In addition, authentic learning can 
play a more optimal role if it is integrated into the form 
of teaching materials to provide output in the form of 
authentic learning-based teaching materials. 

Students' engagement in problem-solving activities 
is prioritized throughout the learning process. In fact, 
since childhood, people, including students, have 
actively solved problems presented by the real world 
(Chusinkunawut et al., 2018). Further, inquiry-based 
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curricula and teaching practices help enhance students' 
problem-solving and application of knowledge in 
dealing with real-world problems. As a result, students 
should become accustomed to collaborating with their 
classmates to boost their collaborative involvement. Tan 
et al. (2016) in their study reported that students found 
problem-solving is a skill that requires teamwork, 
research, and communication that are effectively used. 
The main solution to support a collaborative learning 
environment is to use a collaborative problem-solving 
model. Collaborative problem solving is a process in 
which two or more individuals collaborate to share 
knowledge and discover answers to issues  (Davier et al., 
2017). Collaborative problem-solving skills improve in 
quality as they build on domain-specific learning 
experiences (Kano et al., 2022). Its syntax 
includes engagement, exploration, transformation, 

solution, presentation, and reflection (Fathani, 2018). In 
this model, collaboration is cooperation in which each 
group member contributes in a balanced manner to 
achieve the intended goals (Hikmah et al., 2020).  

The presence of authentic learning is one of the 
aspects that foster cooperation in the classroom (Aisyah 
et al., 2022). Corollary, the collaborative problem-solving 
learning approach, is used in cooperation with authentic 
learning utilizing linear motion teaching materials. This 
combination improves students' comprehension and 
capacity to work together to solve challenges. It is 
accomplished by integrating real-world phenomena in 
the prepared teaching materials and the problem-
solving approach in the example questions.  Thus, 
learning objectives can be directed by these teaching 
materials, and students can collaborate to solve 
problems. 

Authentic learning-based teaching materials using 
a collaborative problem-solving model will help 
students comprehend the materials and collaboratively 
solve the issues related to linear motion. The results of 
this development are expected to be a quality reference 
for schools to overcome the limits of authentic learning-
based teaching materials. The development of authentic 
learning-based teaching materials is also supported by 
the research results of Ridho et al. (2020). In addition, 
relevant research from Setiaji (2016) shows that the 
collaborative problem-solving model positively 
influences students' ability to understand a concept. 
According to Nieveen et al. (2013), the success of a 
product made can only be achieved if its content and 
construction follow its development goals. It relates to 
one aspect of feasibility which is called validity. 
Authentic learning-based physics teaching materials are 
categorized as valid and reliable to be suitable for use in 
the learning process. 

Teachers must take extra care when selecting or 
building assessment tools to match specific learning 
objectives (Nasution et al., 2021). In essence, the teaching 
materials developed must be tested for feasibility to 
produce a quality product. One of the feasibility tests of 
developing teaching materials can be done by knowing 
their validity. It is significant because validity refers to 
the quality of instructional materials as determined by 
the learning objectives to be met. Students should utilize 
valid educational materials as guidance and learning 
resources. Therefore, this study aims to describe the 
validity of linear motion teaching materials based on 
authentic learning using a collaborative problem-
solving model. 

 

Method  
 
Type of Study 

The type of this study is Research and 
Development using the ASSURE model. This 
development model was chosen because the 
components of this development model are complete 
and practical to implement in the study. However, this 
paper goes through the first four stages of ASSURE: 
analyzing students' characteristics, stating the 
objectives, selecting media and materials, and 
utilizing media and materials. Figure 1 shows the 
strategy for each level in detail. 

 

 
Figure 1. The first four of ASSURE development model stage 

 
Validity Test 

The development stages are implemented 
systematically using a collaborative problem-solving 
model to provide authentic learning-based straight 
motion teaching materials. Aspects of format, language, 
content, presentation, and benefits/usability of teaching 
materials are all examined as part of the validity of the 
teaching materials (Pratama et al., 2019). Three 
professional validators validated the product using a 
teaching material validation sheet. The average score for 
each aspect of the assessment was generated using the 
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validation findings, and the scores were subsequently 
compared to the validity criteria outlined by Widoyoko 
(2017), as shown in Table 1. 
Table 3. Criteria of the Teaching Materials' Validity 
Average score Criteria 

x̅ > 3.4  Very Valid 
2.8 <  x̅ ≤ 3.4  Valid 
2.2 < x̅ ≤ 2.8  Valid enough/ fair 
1.6 <  x̅ ≤ 2.2  Less Valid 
x̅ ≤ 1.6  Not Valid 

 
The theoretical validity of the instructional 

materials was examined in the study. This validity is 
based on an expert perspective or judgment, scrutinized 
in content and constructions (Hidayati et al., 2016). 
According to Yusup (2018), content validity is related to 
the suitability of a product's content and the theory that 
underpins it, whereas construct validity is engaged with 
the quality of the components and elements that 
build the product being developed. The results of the 
validation of the experts also calculated the reliability 
with the Cronbach's Alpha equation. 

 

Result and Discussion 
 

The development carried out in this study resulted 
in authentic learning-based linear motion teaching 
materials that could be applied using a collaborative 
problem-solving model.  This teaching material is 
available as an electronic flipbook generated with the 
Flip PDF Corporate Edition application and can be 
accessed via the link provided by 000webhost. 
Additionally, various illustrations of linear motion are 
projected using the Microsoft PowerPoint tool to exhibit 
clear, appealing, and easy visuals. 

The discussion in this teaching material includes 
many notions of linear motion associated with real-life 
occurrences and encourages students to engage in 
problem-solving using examples of questions. The 
teaching materials include cover, introduction, table of 
contents, instructions for use, concept maps, basic 
competencies, indicators, learning objectives, materials, 
pictures, info-info, sample questions, summaries, 
competency tests, answer keys, and bibliography. The 
results of this product development are then validated 
by two academic validators and one practitioner 
validator to know their validity. 

Validity is a measure of a product's validity derived 
through a series of examinations before learning 
(Alfianika, 2018). The assessment results in the score 
column of the validation sheet, which has a scale range 
of 1-4, show the validity of the prepared teaching 

materials. Table 2 shows the results of the validation of 
teaching materials for each aspect. 

The findings of the overall validity assessment of 
the teaching materials yield an average overall score of 
3.55, with a very valid category. The development 
product that has been deemed valid means that its 
components have fulfilled the content and built 
standards of a quality product (Nieveen et al., 2013). 
Furthermore, the findings of validators' assessments 
tend to be constant in every way, resulting in extremely 
good reliability calculations, with a score of 0.97. If a 
product's assessment yields consistent results, the 
assessment's findings do reflect the product's quality 
(Yudha et al., 2014). Thus, the generated teaching 
materials are ready to be used in the classroom. 

 
Table 4. Assessment of the Validity of Teaching 
Materials 
Assessment Aspects Average Category 

Format of the teaching materials  3.52 Very Valid 
Language 3.49 Very Valid 
Content of the teaching materials  3.58 Very Valid 
Presentation 3.51 Very Valid 
Advantages of the teaching 
materials 

3.67 Very Valid 

Validity of the teaching materials 3.55 Very Valid 
Reliability 0.97 Very High 

 
The quality of teaching materials can be explained 

in more detail through each aspect that builds its 
validity. The findings were obtained with a highly valid 
category in terms of the format of the teaching materials. 
The existence of learning objectives, a clear numbering 
system, the appropriate letter format, the suitability of 
the material summary, the text and illustrations can be 
seen clearly, and the fulfillment of the main components 
that make up the learning materials all show that the 

teaching materials are very well constructed. As seen in 
Figure 2, the cover design symbolizes the phenomena of 
linear motion in everyday life. The visuals offered are 
real-life representations that help students visualize 
events and issues in a straight line. Flip PDF Corporate 
Edition as a material design program likewise supports 
format setting so that the appearance and layout of the 
elements in the instructional materials are appropriate 
and appealing. According to Ridho et al. (2020), a proper 
format's carrying capacity can foster students' interest in 
the teaching materials generated, allowing them to 
regulate their attention to the learning process better. 
Furthermore, the various color patterns make using 
these instructional materials more enticing to students 
(Rianti et al., 2021). 

The language aspect of the validity of the teaching 
materials is assessed as very valid. Since it is in line with 
students' progress, both in terms of the degree of 
thinking development and social-emotional 
development, the presentation of the content in it may 
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be transmitted effectively. This progress is linked to their 
ability to comprehend concepts and apply reasoning to 
draw logical inferences from the learned content (Azizah 
et al., 2021). The choice of appropriate language for their 
development stage will help build critical thinking 
patterns and problem-solving reasoning skills (Ridho et 
al., 2020). The vocabulary used is not rigid, and it is 
conveyed dialogically through apperception, which can 
excite and urge people to think. 

 

 
Figure 2. Cover of the linear motion teaching materials 

 

Nonetheless, the term's standard is still applied in 
these teaching materials, ensuring that the language is 
straightforward, follows spelling, and has no multiple 
meanings. To avoid students' misinterpretations of 
physics topics, the use of terminology and symbols is 
also consistent. These criteria also matched the Ministry 
of National Education's (Depdiknas, 2008) linguistic 
requirements, including meaning integrity, conformity 
to Indonesian language norms, grammar, and easily 
understandable messaging. 

Complete sentence construction in language must 
be supported by quality content from this linear motion 
teaching material.  On the content side, the validity of 
the teaching materials is rated as very valid. It can be 
proven from symbols, terms, units, facts, and concepts 
that accurately describe the basic competencies of linear 
motion. The scope of the material is supported by a 
complete and in-depth discussion so that students can 
adjust the knowledge they have gained with the 
development of science.  Students benefit from the 

extensive content of teaching materials as they progress 
through the learning process (Yuberti, 2014). In addition, 
examples of phenomena in the form of genuine learning 

are offered that are relevant to students' situations and 
backed up by current sources that align with today's 
learning needs. 

 

 
Figure 3. Authentic learning on the teaching materials 

 

The next aspect relates to the presentation of 
content as the main aspect in showing the integrity of its 
content. The validity of teaching materials on the 
presentation aspect is categorized as very valid. The 
criteria are classified based on the presentation 
technique, presentation support, and learning 
presentation in the material. In the presentation 
technique, each chapter and sub-chapter is composed of 
consistent and balanced material from easy to complex 
subjects so that the concept of linear motion can be 
studied coherently. Authentic learning is also presented 
to connect abstract concepts in linear motion with real 
facts in the lives of students, such as the movement of 
land transportation, kelotok or boats crossing rivers and 
lakes in a tourist attraction, fruit falling freely from the 
tree trunk, and ball motion in games of bekel ball. 
Authentic learning makes the information presented by 
teaching materials more meaningful (Kamalia et al., 
2022). Physics learning will be more meaningful if 
learning facilities and references are taken from daily 
activities around the students' living environment 
(Oktaviana et al., 2017). In addition, authentic learning is 
able to reflect the problems around students to be more 
relevant to physics concepts (Arsyad et al., 2020). 

In order to condense information efficiently, certain 
summaries in the teaching materials include tables and 
figures. Moreover, each chapter includes examples of 
real questions and debates to help students practice their 
collaborative problem-solving abilities. Students' 
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problem-solving abilities will improve if they are trained 
regularly at each meeting (Habibi et al., 2017).  

 

 
Figure 4. Examples of questions on teaching materials 

 
Discussion 

The competence test section also aids in developing 
problem-solving skills and is accompanied by an answer 
key attachment. This linear motion teaching 
materials may be used in the learning process with a 
collaborative problem-solving approach, especially 
during the transformation phase. Through the "Let's 
Collaborate" section on real instances of questions that 
allow interactive dialogue to be developed, students 
become part of group discussions to solve problems 
based on the subjects learned in the teaching materials. 
the collaborative problem solving was controllable and 
standardized, which can place students in a variety of 
different collaborative situations, as well as control test 
time (Tang et al., 2021). As a result, students will better 
understand their group position while working to solve 
problems based on the phases described in the 
instructional materials.  

Starting with envisioning the problem and ending 
with assessing the solution, the examples of questions in 
the training materials depict the stages of problem-
solving using the indicators proposed by Heller et al. 
(1992). As a result, problem-solving is practiced by using 
examples of questions from the training materials. It is 
corroborated by the findings of Kharisma et al. (2018) 
study, which found that the example questions provided 
in instructional materials can help students improve 

their problem-solving skills. Furthermore, these 
teaching materials include intriguing elements such as 
the "Let's Know" section, which offers material details, 
the "At a Glance Information" section, which contains 
valuable information to extend the gems of knowledge, 
and the "Magic Symbol" section, which contains a link to 
encourage students' interest Students' curiosity should 
be piqued by presenting them with engaging 
educational resources (Sriwahyuni et al., 2019). 

Based on benefit, the validity of the teaching 
materials is rated as very valid. The teaching resources 
developed can help teachers authentically teach the 
notion of linear motion, especially when employing a 
collaborative problem-solving model. Also, this 
authentic learning-based linear motion teaching 
material can be utilized as a resource for students to 
study independently and discuss in groups to 

comprehend the contents fully. As a result, these 
teaching materials promote learner-centered learning 
while reducing reliance on teachers (Yasini, 2019). 

Assessment is an integral part of academic life and 
an effective way of receiving feedback on students 
learning outcomes. The results obtained from the 
assessment in each aspect of its validity determine the 
quality of the teaching materials developed. According 
to (Shortt et al., 2021)., validity is one of the eligibility 
criteria for product development.  According to experts, 
the teaching materials developed in this study have been 
categorized as very valid. A product with high validity 
indicates that it can carry out its functions properly or 
provide results in accordance with its development 
objectives (Alfianika, 2018). Validity is also one of the 
references that a teaching material can be used in the 
learning process (Aini et al., 2018). Therefore, these 
teaching materials can be tested on students through 
classroom learning.  

 

Conclusion  

 
Based on the data and development results 

discussed, it is concluded that authentic learning based 
on linear motion teaching materials using the 
collaborative problem-solving model is categorized as 
very valid. Thus, the developed teaching materials can 
be tried out in classroom learning and used as a learning 
resource for students to solve problems collaboratively. 
The results of this study are expected to provide future 
benefits as follows: For students, this research is 
expected to provide alternative learning materials that 
can help them understand the material and train the 
ability to collaborate in solving problems. For teachers, 
this research is expected to provide a reference for using 

authentic learning-based teaching materials through 
collaborative problem-solving models in the learning 
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process. For schools, research results can be used as 
input in efforts to improve the quality of education. (4) 
For researchers, research results can be used as a 
reference in making authentic learning-based teaching 
materials using a collaborative problem-solving model. 
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