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Abstract: Learning tools are a set of learning equipment arranged to support the learning
process. The project-based learning model is considered as one of the excellent learning
models in developing various basic skills within students, such as decision-making skills,
creative thinking skills, and problem-solving skills. The design of research used a type
validation study, which aims to prove learning theories. The results of the lesson plan
validation test as the development of biology learning tools include a very feasible category
with a score of 86.75%. The result of students” worksheet validation is in a very good
category with a value of 89.0%. The validation of teaching materials was categorized very
well, with a value of 88.2%, and the validation of the evaluation sheet is in the very good
category with a value of 88.53%. Furthermore, the practicality test to four teachers got
responses about 78.13%, which indicates that the assessment is in good criteria. It can be
concluded that the learning kits are feasible to be implemented in the learning activity

process.
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Introduction

Learning tools are the most important things in
teaching and learning activities. The process of learning
activities cannot be separated from learning tools.
There are various kinds of learning tools used for the
learning process. As stated by Borich (2007), learning
tools can be in the form of learning materials, tools,
media, instructions, and guidelines used in the learning
process. From this description, it can be stated that
learning tools are a collection of media or facilities used
by teachers and students in the learning process or a
series of learning tools that a teacher must prepare
when dealing with a learning activity. In this paper, the
author limits the learning tools to (a) Lesson plan, (b)
Student Worksheet, (3) Teaching Materials, and (4)
Evaluation Sheet. Learning tools are used to support
the learning process, which contains a learning plan
and includes actionable steps to achieve student
competence. Therefore, an educator must be able to
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design excellent learning tools with appropriate
methods in accordance with the character of the
material presented (Prasetyo et al., 2015).

Since planning is the systematic process of
deciding what and how the students should learn
(Amir and Taufiq, 2010), the preparation of learning
tools will help the teacher to deliver learning materials
effectively, the learning tools are a set of learning
equipment compiled to support the teaching and
learning process, such as lesson plans, learning
material, and student’s worksheets (Schunk, 2012).

Designing learning tools is important knowledge
for students of the Faculty of Teacher Training and
Education, where lecture materials are related to the
activities of compiling learning tools. Thus, the use of
Project-Based Learning (PjBL) is very appropriate to be
implemented in learning activities as an assignment for
students in making learning tools.

Project-based learning can stimulate students to
be able to develop creativity through problem-solving
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activities and creating projects. Abidin (2014) states that
the project-based learning model is considered as one
of the effective learning models in developing various
basic skills within students, such as decision-making
skills, creative thinking skills, and problem-solving
skills. The same opinion was expressed by Hwang et al.
(2007) that creativity is an ability that can be grown and
developed through a problem-solving process.

A creative person will be able to solve the new
problem their face in their daily life. Moreover, the
creative thinker will be more sensitive to the problem
(Aktamis et al., 2008). Project-Based Learning (PjBL) is
one of the meaningful learning models that actively
engages students, facilitates students to create the
solution actively, and makes the learning fun (Abdullah
& Ridwan, 2014). Creativity is one of the parts of
higher-order thinking skills (Andi, 2013). Furthermore,
creative thinking also playing an important role in
affect students’ activity and their development.
Creative thinking is an interesting field to study,
although it is still hard to implement (Yuwono, 2010).

The achievement of creative and reasoning skills
of Indonesian students nowadays is categorized as very
low. The scientific research reveals it is only 6% of
students could achieve high order thinking ability. The
result means that creative thinking skills are still hard
to implement, but it doesn’t rule out the possibility of
getting used to them (Suhadi, 2007). That's why Project
Based Learning (PjBL) is appropriate to implement in
learning evaluation courses, which can lead students to
complete the duty into project, which indirectly
increases their creative thinking. In this duty, the
students will do a survey in school and starting their
project of making a new learning tool based on the
problem they found in school. This project aims to
make students able to create their own syllabus, lesson
plan, learning media, learning materials, and questions
related to the topic. This project will produce a valuable
product for the students as a candidate teacher.

Method

This study uses a design research method where
the presentation of materials using a project-based
learning model. The research design used was the type
of validation study which aims to prove learning
theories (Gravemeijer and Cobb, 2006). The research
aims to develop a product in learning tools that aim to
stimulate students’ creative thinking skills. The
development model used in this study is the Dick and
Carey model. The products developed are learning
tools consisting of lesson plans, teaching materials,
student worksheets, and evaluation sheets.

The data collection was carried out by observing
and giving questionnaires. Instruments for learning
products in this research are the validation sheets for
learning tools related to the feasibility of lesson plans,
teaching materials, student worksheets, and evaluation
sheets. Meanwhile, the practicality test was obtained
through a questionnaire to the Biology teacher.

Data analyses are carried out to produce qualify,
valid, practical, and effective learning tools or products.
So, to meet these criteria, an analysis of validity,
practicality, and effectiveness was carried out. The
practical data is analyzed through a Research design,
and the method should be clearly defined, teacher
response questionnaire to learning tools that use the
Project Based Learning (PjBL) Model.

Result and Discussion

Results

The results of this study consist of two parts,
namely, the results of product development and the
results of product trials. The process of implementing
development research consists of several stages,
namely (1) the preliminary study and information
collection stage; (2) the planning and design stage; and
(3) the stage of compiling and developing a draft. At
the preliminary stage, information collection consists of
several stages, namely classroom observation, literature
study, and a research framework. The next stage
consists of planning and designing, containing content
structure analysis, concept map analysis related to the
material, and analysis of learning objectives. The
process of implementing research activities related to
product development and product trial results can be
explained below.

Development of Product

The feasibility of the developed learning media is
assessed through lesson plan validation, student
worksheet validation, teaching material validation and
evaluation sheet validation. The lesson plan validation
sheet refers to Permendikbud Number 22 of 2016
(Kemendikbud, 2016). The components that become the
core of lesson plan validation are: (1) Completeness of
lesson plan identity; (2) The suitability of the material
presented with Core Competencies (KI), Basic
Competencies (KD) and Competency Achievement
Indicators (IPK); (3) Learning Objectives; (4) Time
allocation: efficient and effective; (5) Learning
materials; (6) learning activities; (7) learning media,
tools, and resources; (8) The suitability of the
assessment guidelines on the rubric of the student
activity observation sheet. The results of the lesson plan
validation test can be seen in Figure 1 below.
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Figure 1. Lesson Plan Validation

Figure 1 explains that the lesson plan validation
test results as the development of biology learning
tools are included in the very feasible category with an
average score of 86.75%. After the lesson plan
validation test results are obtained, the student
worksheet validation test is carried out, referring to the
2008 Ministry of National Education and the National
Education Standards Agency (BNSP 2014). The
components that include validation of student
worksheets are (1) content feasibility, (2) the feasibility
of presentation, (3) language eligibility, and (4) the
feasibility of graphics.
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Figure 2. Worksheet Validation Test

The results of the analysis of student worksheets
in Figure 2 shows that the validation of the worksheets
is in a very good category. It can be seen from the value
of the model in each aspect assessed. The average value
of validator 1 is 4, with an amount of 89.0%, which
shows that the validation of the worksheet is in very
good criteria.
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Figure 3. Learning Material Validation Test

Figure 3 shows that the validation of teaching
materials is in the very good category. It can be seen
from the value of the model in each aspect that is
assessed. Furthermore, the average score of validators 1
is 4 with an average value of 88.2% with means the
teaching material is in very good criteria.
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Figure 4. Worksheet validation
The validation results of the evaluation sheet in
the table above show that the evaluation sheet is in the
very good category with a score of 88.53%. Then, the
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practicality data of the product obtained through the
questionnaire to the teachers are described below.

Practicality Test

The biology learning tools developed in this
study are considered practical if the practitioners state
that the biology learning tools with the Project-Based
Learning (PjBL) model are easy to apply in the learning
process. In short, the implementation of learning tools
is included in the “good” category

Based on the results of field trials, data on the
practicality of learning tools based on the Project-Based
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Learning (PjBL) model were obtained through teacher
response questionnaires. The teachers who filled out
the response questionnaire were two teachers who had
used learning tools during the field trials. The results of
the teacher’s assessment (in percentage) can be seen in
Figure 5 below

The matenal 1s clearly structured

Learning objectives achieved

813

® The stages of Project Based Learming (PBL) carmried
out by students are camed out properly and
according to with the planned

= Time allotted to perform tasks in LKM Adequate

-
—
w

m LKM attached 1s casy to use

= Problems presented in LKM clear

w
~J
W

Wniting mstructions/commands to solve problems
mn LKM clear

# The use of language in the leaming steps in the

100,0 lesson plan are clear

Figure 5. The result of practicality test by Biology teachers

Based on the responses of biology subject
teachers to the questionnaire on the product that has
been developed, it shows that the average total
response of the four teachers is 78.13% which indicates
that the assessment is in good criteria.

Discussion

This research consists of several aspects that
become the focus of research, namely learning tools
and product trials. The results of the development of
learning tools consisting of four aspects, namely (1)
lesson plan validation test, (2) students worksheet
validation test, (3) validation test of teaching materials,
(4) evaluation sheet validation test, was declared very
good, which means the learning product could be
continued with the practicality test. The teacher
conducted the results of the product practicality test in
the field of biology studies by filling out a response
questionnaire to the resulting product. It is concluded
that the product developed was in a good category. The
results of this study are in accordance with the research
of Mukra and Nasution (2016), which explains that
Project Based Learning is higher than Problem Based
Learning. The Project-Based Learning model has more

advantages: increasing motivation, improving problem-
solving skills, improving literature study skills,
increasing collaboration, and improving resource
management skills.

Creativity is needed to generate new ideas in
order to solve problems, make improvements, increase
effectiveness, and add value (Isa and Jamil, 2012). The
same thing was conveyed by Plucker (Kaufman et al.,
2008) that creativity makes a person or group able to
produce new and wuseful products. Learning by
utilizing PjBL-based interactive multimedia can help
create meaningful learning for students (Habib et al.,
2020).

In learning wusing learning tools with an
ethnoscience approach, students are actively involved
in learning so that they have a better understanding
than students who study conventionally. Students who
are active in learning activities will have better
understanding and learning outcomes than students
who only listen to the teacher’s explanations and are
passive during the learning activities (Shahali & Halim,
2010). As stated by Karamustafaoglu (2011) that science
process skills are thinking abilities that are used to
obtain information. The PjBL is a method in which
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students engage in intellectually challenging tasks that
encourage the acquisition of knowledge and skills used
in solving complex problems (Movahedzadeh et al,
2012).

Bagheri et al. (2013) said that one of the
advantages of project-based learning is that students
determine their own project goals and choose projects
according to their own interests. The evaluation stage is
the LKS that has been designed based on the
development steps, and then a thorough evaluation
needs to be carried out to ensure that the LKS is in
accordance with the ADDIE model steps. According to
Aldoobie (2015), the evaluation of the ADDIE model
aims to evaluate every step that has been achieved by
using instructional design and materials to meet
student needs.

Applications of real-world theory, exploratory
opportunities and practical design skills, and peer
learning are considered by students as the most
valuable aspect of project experience (Chen et al., 2015).
Project-based learning (PJBL) provides opportunities
for students to build this quality and learn more deeply
the traditional academic content and understand how it
applies to the real world (Dias & Brantley-Dias, 2017).

Sumantri et al. (2015) said that Project Based
Learning (PjBL) is the application in education is to
enhance the creative abilities of learners, collaboration
capabilities, and self-direction. Yalcin (2009) that
project-based learning can affect attitudes, motivation
to learn physics, and thinking skills development.
Through project-based learning (PjBL) activities,
students have high motivation to develop their
competencies because student project assignments are
real projects raised from problems that develop in the
community (Jalinus et al., 2017).

Conclusion

Based on the results of the study, it can be
concluded that at the stage of developing learning tools
using the Project-Based Learning (PjBL) model, the
perception/assessment results between the four
validators are generally categorized as very good, while
the results of the practicality test can be concluded that
the learning tools are feasible to be implemented in
learning activities.
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