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ABSTRACT

This research aims to design Student Worksheets (LKM) for the Discrete Mathematics course, where the LKM
design is structured so that the LKM can be used in the Rigorous Teaching and Learning (RTL) learning model. The
results of the lecturers' reflections found that the main problem lies in the content of the material in textbooks which
is not interesting, students are often unable to understand the textbooks they own, especially in solving the questions
given. This has implications for 1) lack of motivation to learn, 2) lack of understanding of the material, 3) fear of
expressing opinions, and 4) lectures are less effective and less enjoyable. Therefore, teaching materials need to be
packaged appropriately according to the substance and conditions of students in LKM. The research design used in
this research is Thiagarajan's 4-D development model. This model is a system of educational development
approaches that are carried out in 4 sessions, namely Define or Introduction where in this session preliminary
analysis, student analysis, and needs analysis are carried out, Design or Planning where in this session what is done
is format selection, initial design and design preparation, Develop or Development where in this session validation
and limited trials are carried out, as well as Disseminate or Disseminate where in this session the LKM is given to
the teaching lecturers. This research produces an LKM that is used in Discrete Mathematics courses.
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Introduction

Learning mathematics is one of the most important lessons at every level of education (Pono &
Lutfi, 2012; Wanti, 2017) . With mathematics, someone will be able to think more critically, and
creatively, be able to solve problems, and think logically (Purwanto et al., 2019) . Therefore, it is very
important to provide an interesting and enjoyable learning experience so that students can receive
mathematics learning well. To provide interesting learning, we need a way to improve the quality of
learning (Febriani, 2016), namely by determining the right way of learning for these students. With the
demands of the 21st century, with the main aim being to build individual learning abilities and support
their development to become lifelong, active, and independent learners, students are expected to be more
active in the ongoing learning process (Etistika Yuni Wijaya et al., 2016; Mellick, 2018).

According to Syah (Rusho, 2011) some factors influence student activity in learning, namely

internal and external factors, where internal factors are factors that originate from the students themselves
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which include 1) Physiological factors which include physical health, 2 ) psychological factors which
include: attention, talent, interest, motivation, maturity, and readiness. (Rusno, 2011) found that the
internal factors mentioned by Syah were the dominant factors influencing students' activeness in the
learning process. To create activity in students, it is very necessary to apply active learning strategies that
lead to managing learning individually or in groups and placing students as subjects who must plan,
explore, interpret, and evaluate their learning results. Teachers as facilitators must always be ready to
serve students' learning needs (Andrias, 2011). Teachers are required to be able to create active and
enjoyable learning situations so that they can support the optimal absorption of material by students
(Febriani, 2016).

Activeness in the learning process is a very important internal affective domain. Educational
experts and researchers have emphasized that activity can support successful learning. (Ibrahim, 2021)
in a study revealed empirical findings that student activity in the active learning process is very effective
in increasing student learning success. According to (Pratiwi, 2017) there is a positive and significant
influence of student activity on learning outcomes. Utomo and Ruijter (Febriani, 2016) also stated that
"Learning actively in varied ways while paying attention to the structure will be understood better and
will be remembered longer." These findings reinforce the importance of the active aspect in participating
in learning. Efforts to increase student activity require practicing educational innovations that can make
students more active when exploring education, one of which is the educational model used (lbrahim,
2021; Rustini, 2021).

One learning model that requires student activity is Rigorous Teaching and Learning (RTL).
According to Rhodes (Hamid, 2016) Hamid emphasized that there are 3 characteristics of students who
participate in rigorous learning, namely: 1) they display a set of attitudes that include task intensity,
orderly arrival, and prolonged attention. 2) emotionally, they display excitement, interest in learning, and
a sense of belonging, 3) they display cognitive engagement by taking on academic challenges, a positive
self-concept, and a willingness to continue learning. RTL has core components that will increase the
effectiveness of teachers in advancing student learning. If this component is applied in the lecture process,
it is assumed that students will achieve great learning outcomes according to the expected educational
focus. According to (Rustianingsih & Manoy, 2013) RTL meets the effective criteria for increasing
student activity and results in positive student responses.

Active and fun learning is learning that can be enjoyed by each student so that each individual can
devote their attention to the learning process (Indartiwi et al., 2020). Meanwhile, study and learning
activities will be disliked if students are in an atmosphere of pressure, threat, fear, feeling, lack of

enthusiasm, feelings of boredom, laziness, and monotonous learning (Febriani, 2016). This problem also
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arises in learning Discrete courses, especially in the Mathematics Education Study Program at
Tanjungpura University. From observations of the lecture process, aspects of student activity in attending
lectures need serious attention.

Based on the results of reflection on the Discrete lectures carried out, the main problem lies in the
content of the material in the textbook, which is not exciting and makes students bored (inactive),
especially when it is only packaged with lecture methods and assignments as has been the case so far.
Through interviews conducted with several students who took Discrete courses, it was found that students
were often unable to understand the textbooks they had, especially in solving the questions given; of the
28 students in 1 class, data was obtained that only around 22% passed. This has implications for 1) lack
of motivation to learn, 2) lack of understanding of the material, 3) fear of expressing opinions, and 4)
lectures could be more effective and enjoyable. Therefore, teaching materials must be packaged well with
suitable substances, considering the conditions of students equipped with LKM.

According to (Febriani, 2016) there are at least three scientific arguments that confirm the
effectiveness of using LKM to increase student activity. First, is the part of the teaching materials that
will provide stimulus to students to make them more active. Second, worksheets are used as a learning
resource by students. Third, worksheets can also be a means used by students to convey information that
cannot be conveyed orally ( see Ministry of Education 2006 (Khikmiyah & Midjan, 2017; Ratnasari,
2019)).

Based on the things that have been explained, it is important to design an attractive LKM to be
used in the Discrete mathematics learning process based on the RTL learning model in the mathematics
education study program of the Faculty of Teacher Training and Education (FKIP) Tanjungpura
University (Untan) Pontianak. Specifically, the research question asked in this study is how to design
LKM based on the RTL learning model.

This research was carried out to produce an LKM based on the RTL learning model and through
this research, it is hoped that it can produce a product in the form of an LKM with preparation based on
the RTL learning model which will then be applied in subsequent research. Furthermore, the findings of
this research can be published in accredited journals and become study material and input for developing

the RTL learning model to support the formation of student activity in the lecture process.

Methods

This model is a system of educational development approaches that are implemented through four
sessions, namely Define, Design, Develop, and Disseminate below we describe the stages used in this
research based on the 4-D model (Anugraheni, 2018; Hasbi et al., 2021; Prayogo & Suwono, 2021).
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This research was conducted from May to November 2023 in the mathematics education study
program at FKIP Tanjungpura University, even the semester of the 2023/2024 academic year in the
Discrete Mathematics course.

Table 1. Stages of LKM Development

No Development Stage Description
Stage

1 Define Preliminary analysis at this Student analysis at this Material analysis at this
stage is carried out by stage will explore stage explores the
analyzing the curriculum, as  information about the concept of the material
well as the learning student's initial abilities being taught and how it
objectives, and what regarding the material is related
students' needs for LKM.

2 Design Format selection at this stage  The initial design at this In the design preparation
will be the format used to stage will be a draft LKM at this stage, each
design the LKM with its components component of the LKM

will be explained

3 Develop Expert validation is carried Trial, the LKM that has
out by submitting a complete  been validated and revised
LKM draft to be validated is then carried out in a
internally by experts. limited trial

4 Desseminate Valid LKM are distributed to lecturers who teach Mathematics Diskrit

In this research, the criteria for the validity of the LKM are suitability of the LKM to the learning

objectives, material taught, student needs, and readability of the language in the LKM.

Results and Discussion

Define

preliminary analysis

At this preliminary stage, curriculum analysis is carried out on Discrete Mathematics material. This
course studies Power Sequences and Series, Mc Laurin Expansion/Taylor series, Generating Functions,
Generating Functions for combinations, Generating Functions for permutations, Introduction to Graph
Theory which includes definitions/terminology, isomorphism and sub-graphs, graph connectivity, trees,
planarity, and graph coloring. In Discrete Mathematics, you are required to have general skills, namely,
students will have logical, critical, systematic, and innovative thinking and apply it to discrete
mathematics.

Discrete Mathematics courses also require special skills, namely mastering mathematical theoretical

concepts, especially geometry, mathematical logic, algebra, analysis, mathematical modeling, and
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calculus which supports mathematics learning in primary and secondary education as well as further
studies.

Meanwhile, the learning outcomes for the Discrete Mathematics course are that students can master
and apply the concept of generating functions to solve problems of selecting, selecting, and distributing
objects involving combination and permutation cases and students can master and explain the basic
terminology in graph theory, and use it in solving problems.

Student Analysis

Active and fun learning is learning that can be enjoyed by each student so that each individual can
devote their attention to the learning process (Indartiwi et al., 2020). Meanwhile, learning becomes
unpleasant if students are in a depressed atmosphere, feeling threatened, scared, helpless, unenthusiastic,
lazy, bored, and in a monotonous (Febriani, 2016). This problem also arises in learning Discrete courses,
especially in the Mathematics Education Study Program at Tanjungpura University. From observations of
the lecture process, aspects of student activity in attending lectures need serious attention.

Based on the results of reflection on the Discrete lectures carried out, the main problem lies in the
content of the material in the textbook which is not interesting and makes students bored or inactive
especially when it is only packaged with lecture methods and assignments as has been the case so far.
Through interviews conducted with several students taking Discrete courses, it was found that students
were often unable to understand the textbooks they had, especially in solving the questions given. This
has implications for 1) lack of motivation to learn, 2) lack of understanding of the material, 3) fear of
expressing opinions, and 4) lectures are less effective and less enjoyable. Therefore, teaching materials
need to be packaged appropriately according to the substance and conditions of students in the form of
Student Worksheets (LKM).

Material Analysis

Course learning outcomes in the Discrete Mathematics course means that students can hold and
apply the concept of generating functions to solve problems of selecting, selecting, and distributing objects
involving combination and permutation cases and students can master and explain basic terminology in
graph theory, and use it in solving problems. However, in this research, students will be able to hold and
apply the concept of generating functions to solve problems of selecting, selecting, and distributing objects
involving combination and permutation cases. So the material that will be included in this LKM is: Power
sequences and series, Mc Laurin expansion and Taylor series, ordinary generating functions and
exponential generating functions, generating functions for combinations, and generating functions for

permutations.
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The LKM format used in this research refers to research conducted by (Hamid, 2016).

Lecture Unit
Meeting 1 to 3
Faculty :
Study Program
Course
Course Code
Time Allocation

Learning Outcomes :

Indicator:

Matterial:

Learning Methods:
Langkah-langkah Pembelajaran:

1. Aids
2. Resources:
HOME WORK
Kelompok:
Nama:
L NIM:
2 NIM:
B NIM:
A NIM:
LS YT NIM:
B e NIM:

A. Learning Steps :

B. Core Learning Activities :

Communicate explicitly and with clarity
Involve students in learning

Question, probe, and facilitate discussion
Provide feedback to students

Use various grouping structures

C. Final Learning Activities:

D. Final Test:

E. Learning Auds and Resources

Ol @ =
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LKM
(Meeting -01)

Faculty : KIP

Study Programs : Mathematics Education

Courses : Discrete mathematics

Material : Generating function

Sub Material : Barisan & Deret Kuasa, Ekspansi Deret Taylor/Mc Laurin.
Time : 3 x 50 menute

Semester : Vliodd

Instructions:

e Student worksheets are a medium for discussion within a group or between groups

o Fill in and complete the statement and answer the questions in the space provided on the
LKM

e Each group is required to fill in and complete the answers to 2 (two) LKMs and then one
LKM is submitted to the lecturer concerned and the other one becomes group
documentation

e If you feel it is necessary, you are allowed to ask and clarify questions from the lecturer

Material

Initial Planning
After the format is determined, the LKM is designed
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Figure 1. LKM that has been designed
Develop
The LKM that has been designed has been validated by three Mathematics Education Study
Program lecturers who are experts in their field. This LKM is validated from the content, namely the
suitability of the LKM to the learning objectives, learning materials, and readability of the language in the
LKM. From the three validators, revisions were obtained in the material, formula writing, and readability.
After the revisions were carried out, the LKM was declared valid because it was in accordance with the

learning objectives, material, and readability and was suitable for limited testing. After being declared
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valid, the LKM was tested limited to 42 Mathematics students taking discrete mathematics courses
consisting of 2 classes.

Desseminate

LKM that has been declared valid is then given to every lecturer who teaches Discrete

Mathematics courses.

Conclusion

The LKM designed in research uses the strategy of utilizing Informal Arguments through the
Rigorous Teaching and Learning (RTL) model. The RTL steps used are; (1) Communicate explicitly and
with clarity, (2) Engage students in learning, (3) Question, probe, and facilitate discussion, (4) Provide
feedback to students, (5) Use a variety of grouping structures. However, the preparation of this LKM has
shortcomings, the LKM was tested on students who had taken the Discrete Mathematics course in the
previous semester, so it was indicated that the students had forgotten the material studied in this course.
Furthermore, you can develop Discrete Mathematics LKM to be used more effectively and efficiently by

students.
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