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ABSTRACT

The absence of digital teaching modules in lower-class mathematics courses has resulted in low student
teaching skills. This research aims to produce a design to analyze the validity, practicality, and
effectiveness of teaching modules on PGSD students' mathematics teaching skills. This research is
research into the development of the ADDIE development model. The subject studied is a practical
digital teaching module for mathematics learning. Meanwhile, the objects in the development stage are
content validity, design, teaching module media, lecturer responses, and student responses. The data
collection method used is a rating scale sheet. The data analysis technique used is qualitative analysis,
which includes statements, input, and suggestions, and quantitative analysis, which includes descriptive
analysis and inferential analysis, namely prerequisite tests and hypothesis tests using the t-test or one
sample t-test. The research results show that the percentage of material experts, media experts, and
design experts with overall validity qualifications is very high, and the percentage of practitioners is
87.95% with excellent qualifications. The effectiveness results show an influence of the use of digital
teaching modules for lower-grade mathematics learning practicum on PGSD students’ Mathematics
teaching skills. It was concluded that the effective use of digital teaching modules for lower-grade
mathematics learning practicums could improve PGSD students' Mathematics teaching skills.

1. INTRODUCTION

Development and education are two things that mutually influence each other. These two concepts
are different but related. Education can provide a platform for development (Yuni et al., 2016; Zahwa &
Syafi'i, 2022). For this reason, education requires competent human resources as an asset for the
development process and competent human resources are achieved through the development process.
Thus, HR becomes an important part of development and education (Ningrum, 2016; Sholihah & Firdaus,
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2019). Education has a positive influence on the growth of every living creature, because education is
learning knowledge that occurs throughout life (Andiyanto, 2018; Pristiwanti et al., 2022).Education itself
cannot be separated from teaching skills, therefore in the learning process teachers must have good
teaching skills. Teaching skills greatly influence student achievement (Mansur, 2017; Monawati & Fauzi,
2018). An educator who has good teaching skills can create a pleasant, efficient and effective teaching
atmosphere in delivering learning material (Abdullah, 2017; Fakhrurrazi, 2018).

Teaching skills must be possessed by all educators, including at the tertiary level. The tertiary level
is a level where the level of learning provided is already at a certain level (Hignasari & Diputra, 2021;
Hutabarat, 2020). Learning is interpreted as a process of changing behavior as a result of individual
interactions with their environment. Changes in behavior towards learning outcomes are continuous,
functional, positive, active and directed (Pane & Darwis Dasopang, 2017; Rohmah, 2017). Success in the
learning and learning process can be seen through the level of success in achieving educational goals
(Nabillah & Abadi, 2020; Sirait, 2021). By achieving the learning objectives, it can be said that the lecturer
has been successful in teaching. Thus, the effectiveness of a learning and learning process is determined by
the interaction between these components (Anisa et al., 2020; Pane & Darwis Dasopang, 2017). Teaching
skills are very important to achieve maximum learning outcomes (Rahman, 2022b; Wahid, 2018). The most
important factor in teaching is the teacher's skill in presenting learning (Mansur, 2017; Rohman & Susilo,
2019). Teaching skills are also closely related to the duties and responsibilities of lecturers as teachers who
educate at college or university level. Lecturers as educators have a very broad meaning, not limited to
providing teaching materials, but reaching ethical and aesthetic behavior in facing the challenges of life in
society. In order to create active, creative and innovative learning, lecturers must first be able to know and
identify the characteristics and conditions of their students (Maudiarti, 2018; Syofyan, 2018).

Education students as the front guard as distributors of educational knowledge to the nation's
future generations must have the values of creativity and innovation in providing future learning in order
to achieve these learning goals. One of them is in mathematics learning courses in elementary school. At the
elementary school level, children are experiencing development in their level of thinking, which is from pre-
concrete to concrete and towards the abstract stage. Mathematics is a deductive, axiomatic, formal,
hierarchical abstract science, a language of symbols dense in meaning. Therefore, special abilities are
needed to bridge the world of children who do not yet think deductively to be able to understand the
deductive world of Mathematics (Kusrini, 2018; Syahputri, 2018). The theory of cognitive development
according to Piaget, elementary school age children are at the concrete operational stage, meaning that in
learning students need objects that are concrete and real (Juwantara, 2019; Marinda, 2020). One tool that
is suitable for use in mathematics learning is digital teaching modules. E-module is a learning tool or facility
that contains material, methods, limitations and ways of evaluating that are designed systematically and
interestingly to achieve the expected competencies according to the level of complexity (Elvarita etal., 2020;
Idiajir & Daryati, 2021).

E-modules can present information in a structured, interesting manner and have a high level of
interactivity (Oktaviara & Pahlevi, 2019; Ratriana et al., 2021). The learning process no longer depends on
the instructor as the only source of information. E-modules can also be used to improve conceptual
understanding of the material presented by the lecturer concerned. Teaching materials in the form of virtual
modules on basic digital techniques received a positive assessment, because the learning materials were
very easy for students to understand. Apart from that, operating this e-module is very easy. Music and
animation elements are considered to increase students' motivation, interest, activity and creative thinking
abilities (Florentina Turnip & Karyono, 2021; Mulyadi & Wahyuni, 2016). This is in line with previous
research which states that teaching modules are very important in developing students' 21st century skills
in mathematics learning and as a source of students' independent learning (Febriana et al., 2020; Nesri &
Kristanto, 2020; Nurmeidina et al., 2020). The novelty in this research is the subject and research object
used.

In this Lower Class Mathematics Learning course in elementary school, PGSD students are expected
to be able to understand the material thoroughly at elementary school level and be able to achieve goals in
accordance with national education which not only hone hard skills but also have to hone and develop soft
skills. Both must run simultaneously to create superior students in the future, not only armed with
knowledge but also with experience from field practice. However, the explanation above does not match
the reality on the ground. In reality, there are still many teaching staff who have not implemented and
maximized their teaching skills so that this has an impact on students' results and achievements. The
inadequate application of teaching skills can be seen from the use of teaching materials that have not been
used in learning. The existence of teaching modules that only contain text and images does not meetlearning
demands, resulting in students not being able to understand the material optimally. The availability of
teaching modules has not been able to meet learning demands. This is measured by students' skills in
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carrying out assignments and carrying out practical activities. Seeing this phenomenon, it is known that the
existing teaching modules have not been able to make students learn skillfully to achieve learning goals.
This is measured by students’ skills in carrying out assignments and carrying out practical activities. Several
previous studies also show that the use of e-modules is suitable for use in mathematics learning based on
validity tests of the products developed (Feriyanti et al., 2019; Irawati & Setyadi, 2021). Previous research
only reached the validity testing stage, and this research aims to analyze the validity, practicality and
effectiveness of digital teaching modules for lower grade mathematics education practicum in elementary
school for PGSD students. The aim of this research isproduce designs, analyze the validity, practicality and
effectiveness of teaching modules on PGSD students' mathematics teaching skills.

2. METHOD

This research uses the ADDIE development model, ADDIE is an abbreviation for analysis, design,

and development of production, implementation or delivery. The ADDIE model consists of five stages,
namely the analysis stage, the design stage, the development stage, the implementation stage and the
evaluation stage (Arini & Sudatha, 2023; Cahyadi, 2019). The ADDIE model is a systematic and ordered
model whose activities refer to efforts to solve student learning problems, sequential steps to produce
products that can be implemented in learning (Dwiqi et al., 2020; Kuncahyono, 2018). Researchers only
used four stages, namely analysis, design, development and formative evaluation. Implementation not used.
Because it has not been tested and implemented in large classes.
The development stages start from the analysis stage, this is done to determine learning needs and identify
problems which consist of analyzing the conditions and needs of students, analyzing student characteristics,
and analyzing learning media, the second stage is the design stage, at this stage the module product design
is carried out digital teaching for lower grade mathematics learning, the third stage is the development
stage, at this stagetestedjudgesto determine the validity of the research instrument consisting of 3 experts,
realize the product and test the validity of the learning device by experts, the fourth stage is the
implementation stage, at this stage what is carried out istry or implement media in the field to find out its
effect on the quality of learning. The trial took a sample of one class, namely 2nd semester students in class
D, elementary school teacher education study program students at Ganesha University of Education. The
trial was carried out using the One Shoot Case Study design, the fifth stage was the evaluation stage, at this
stage it was carried out to validate the product that had been created through testing by material experts,
media experts and practitioners.

At the development stage, the subject studied was a practical digital teaching module for
mathematics learning. Meanwhile, the objects in the development stage are content validity, design,
teaching module media, lecturer responses, and student responses. In the implementation stage, the
subjects studied were students of the Ganesha Education University PGSD study program. Meanwhile, the
objects in the implementation stage are students' teaching skills, while the objects in the development stage
are content validity, design, teaching module media, lecturer responses and student responses. At the
implementation stage, the subjects studied were students of the Ganesha Education University PGSD study
program. Meanwhile, the object in the implementation stage is student teaching skills.There are two types
of data in this development research, namely quantitative data and qualitative data. Quantitative data was
obtained from expert validation rating scales, student response rating scales, lecturer response rating
scales, and effectiveness test data. Meanwhile, qualitative data was obtained from needs analysis,
competency analysis achieved by students, analysis of student characteristics, as well as input and
suggestions from experts. The data collection methods used in this research are the observation method,
interview method, and questionnaire method. The observation method consists ofqualitative observation
and quantitative observation. Qualitative observations to obtain data related to the situation in the field.
Meanwhile, the instrument used to make quantitative observations is the rating scale sheet. The rating scale
sheet is an instrument used at the development stage, to measure the validity of the media by experts and
measure the effectiveness of the media in teaching PGSD students. The instrument grid of material experts,
media experts, design experts, practitioners, and teaching skills is presented inTable 1,Table 2,Table 3,Table
4, And Table 5.

Table 1. E-module Feasibility Instrument Grid for Material Experts

No. Aspect Indicator
1 Self Instruction  Clarity of learning outcomes.
Suitability of learning materials.
Learning material is supported by examples and illustrations.
The teaching modules presented are relevant to the material, activity context
and student environment.
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No. Aspect Indicator
Use of language that is easy to understand
2 Self Contained  Presentation of complete learning material
3 Adaptive Practical digital teaching modules are in line with technological developments
4 User Friendly  Practical digital teaching modules are easy to understand

Table 2. E-module Feasibility Instrument Grid for Media Experts

No. Aspect Indicator

1 Appearance The attractiveness of the teaching module display.
Regularity of teaching module design.
The background color combination matches the text, images and tables
Ease of reading text or writing.
Color selection in teaching modules
Suitability of material to appearance.
Presentation of teaching modules.

2 Media Presentation  Accuracy of presentation of material in teaching modules.
Presentation of images in accordance with the material.
Ease of use of teaching modules

3 Visual Suitability of teaching module illustrations with learning materials.
Accuracy of illustrations with student characteristics.
The attractiveness of teaching module illustrations with student
characteristics.
Suitability of teaching module layout
Integration between the type of writing, type of page and material in the
teaching module

Table 3. Design Expert E-module Feasibility Instrument Grid

No. Aspect Indicator
1 Learning Outcomes Formulation of learning outcomes
Clarity of learning outcomes
Clarity of learning achievement indicators
2 Student Characteristics Presentation of material
Use of sentences
Appropriateness of language use
Suitability of teaching and learning modules
Color accuracy
3 Method Suitability of learning strategies
Systematic serving
Giving examples
Presentation of teaching and learning modules

Table 4. E-module Feasibility Instrument Grid for Practitioners

No. Aspect Indicator

1 Practical digital module presentation The technical quality of the media
Quality of material content in teaching modules
Clarity of practical steps in the teaching module

2 Quality of practical digital teaching modules

Table 5. Teaching Skills Instrument Grid

No. Statement
Questioning Skills
Express questions clearly and concisely
Provide instructions/references for questions
Giving time to think
Providing feedback
Explaining Skills
1 Conformity of material presentation with indicators

B W N R
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2 Emphasis on the main things in learning
3 Providing appropriate examples
4 Use of sentences in videos

Ability to Use Learning Tools/Media
Suitability of media to learning material
Media helps in increasing understanding

Varied and creative media
Suitability of media to cognitive level
Material Use SKkills
Suitability of material delivery
Smooth and systematic delivery of material
3 Language use
Skills in Procuring Variations
Variations in teaching
2 Variations in media use

B W N R

N =
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The digital teaching module product for lower grade mathematics learning practicum was tested
using the One Shoot Case Study Design research design which will be used in the effectiveness test. In this
development research, 2 data analysis techniques are used, namely quantitative analysis and qualitative
analysis. Test effectiveness using the one sample t test. The tcount value obtained is consulted with the
ttable value, with a significance level of 5% and degrees of freedom df = n-1. If the ttable value >tcount then
HO is accepted and H1 is rejected. Conversely, if the ttable value <tcount then HO is rejected and H1 is
accepted.

3. RESULT AND DISCUSSION

Result

This research produced a development product in the form of a digital teaching module for low
grade mathematics learning practicum. Product creation uses the Microsoft Office Word software
application and the Canva application, which is a graphic design application used to create documents,
visual content and others. The digital teaching module can be accessed via the flipbook page and the
practical steps can be accessed via the link and QR code contained in the digital teaching module. The digital
teaching module product developed consists of 21 pages. Presentation of material in the digital teaching
module for lower grade mathematics learning practicum. Presenting interesting practical videos will be able
to increase PGSD students' interest and motivation in learning. Several pictures of the teaching modules are
presented below Figure 1.

PENDIDIKAN MATEMATIKA DI KELAS
RENDAH SD

&— Berlatih

A Amatilah Soal Pengurangan Bilangan Bulat di

)

Figure 1. Media Development Results

Validity testing in this development research is viewed from three main aspects, namely (1) testing
the validity of teaching modules according to learning material experts; (2) testing the validity of teaching
modules according to learning design experts; and (3) testing the validity of teaching modules according to
learning media experts. The recapitulation of the results of the validity assessment of learning tools is
presented inTable 6.
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Table 6. Results of Teaching Module Validity Analysis

Expert Validity Index ‘1. ‘3 . .
Item Contents  Media Design AverageValidity Validity Qualification
1-45 0.90 0.86 0.96 0.90% Tall

Based on the Table 7, the results of the validity of the digital teaching module for low grade
mathematics learning practicum to improve teaching skills are very high. Practicality testing in this research
is seen from the perspective of lecturers as learning practitioners and students as users of digital teaching
modules for lower grade mathematics learning practicum which is reviewed through individual trials filling
in practitioner response questionnaire sheets. Practitioner testing is assessed by 2 practitioners. The
practicality of digital teaching modules for low grade mathematics learning practicum generally obtained
assessment results with very good qualifications, namely obtaining a practicality score percentage of
87.95% with very good qualifications. Hypothesis testing in this research was carried out using a one
sample t test. However, before that, a prerequisite test is carried out first, namely the normality test of the
data distribution. The results of the data normality test show a significance value of 0.345 in the Shapiro
Wilk column, so that the data is normally distributed and can be continued with the one sample t test
analysis. The results of the one sample t test analysis are presented inTable 7.

Table 7. T-test Test Results

959% Confidence Interval of the

t df Slg' (2- Mean Difference Difference
tailed)
Lower Upper
Rating Result 5.33 24 0.00 4.04 2.48 5.60

The test value used was 80 because the researchers compared the average score for teaching skills
with a score of 80 which is the standard for good student teaching skills. Based on the calculation results
above, the tcount is 5.328. The tcount value obtained was consulted with the ttable value with a significance
level of 5% and the degree of freedom df = n-1, and the ttable value obtained was 2.064. So that the value of
ttable < tcount then HO is rejected and H1 is accepted. Therefore, it can be concluded that the use of digital
teaching modules for lower grade mathematics learning practicum is effective in improving PGSD students’
Mathematics teaching skills.

Discussion

This development research resulted in a development product in the form of a digital teaching
module for low-grade mathematics learning practicum which has been tested for validity, practicality and
effectiveness. This development product is designed to improve the teaching skills of PGSD students in
lower-grade Mathematics learning content.In this development research, we took a Low Grade Mathematics
Education course specifically on addition, subtraction, division and multiplication of integers. The digital
practicum teaching module developed contains practicum steps which are presented in the form of
practicum videos. Students can easily understand the learning material because the modules developed are
easy to understand and can improve their teaching skills by following the practical steps presented in the
teaching module. The use of digital teaching modules for lower grade mathematics learning practicums is
effective in improving the mathematics teaching skills of PGSD students. This is in line with previous
research, namely that the use of teaching modules in mathematics learning can help in the learning process
so that it is useful in improving mathematics learning (Marsitin et al., 2018; Supardi et al,, 2019). The
teaching module product development process was developed using the ADDIE development model. This
model was chosen becausearranged in systematic and easy to understand stages of activity (Masturah, et
al,, 2018; Pratiwi, 2017).

Judging from the aspectthe learning materials, teaching modules developed are qualified as very
good as evidenced by the distribution of scores obtained between a score of 5 (very good) and a score of 4
(good). A good learning e-module has several characteristics, namely self-instruction, self-contained,
adaptive and user friendly (Sari, 2022; Wulansari et al., 2018). And in this research, the assessment criteria
according to material experts were assessed from the aspects of self-instruction, self-contained, adaptive,
and user friendly. The self-instruction aspect meets the criteria for being very feasible. The self contained
aspect meets the very feasible criteria. The adaptive aspect meets the very feasible criteria. The user friendly
aspect meets the very appropriate criteria. E-module is a learning module which is presented using
electronic media. So the characteristics of the E-module are the same as the characteristics of the module,
namely, self-instruction, self-contained, adaptive and user friendly (Rahman, 2022a; Syafa et al., 2022).
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Judging from the learning media aspect, the teaching modules developed are very well qualified
and have very high validity. This is evident from the score obtained between a score of 5 (very good) and a
score of 4 (good). The criteria assessed in this aspect of learning media are appearance, media presentation
and visuals. These three aspects of assessment have a very high percentage of validity of learning media.
Accuracy(Istikomah et al,, 2020; Lestari & Parmiti, 2020; Susanti & Sholihah, 2021). When selecting
teaching module design aspects, product development is also taken into account(Diantari et al.,, 2018;
Lestari & Parmiti, 2020). The creation of cover designs, background colors and the selection of images in
teaching materials as well as the layout of images or text are given great attention so that these teaching
materials are very well qualified and worthy of implementation. Determination in providing visual
presentations will influence students' motivation and interest in learning (Fitriyani, 2019; Zuhdi et al,,
2021).

Judging from the learning design aspect, the teaching module developed is qualified as very good,
as evidenced by the distribution of scores obtained between scores of 5 (very good) and 4 (good). The
criteria assessed in the learning design aspect are learning outcomes, student characteristics, and method
aspects(Dwi Lestari & Putu Parmiti, 2020; Fahmi et al.,, 2021). These three aspects of assessment received
a very high percentage of learning design experts. Learning design should consider a learner-centered
learning approach, where learners influence content, material activities, and learning phases (Widiana &
Wardani, 2017; Yaumi, 2017).

Judging from the aspect of practicality and effectiveness, the use of this practical digital teaching
module is able to make it easier for practitioners to explain mathematical material and display practical
videos needed to understand the topic of integers. By mastering the practical steps for adding integers,
subtracting integers, multiplying integers and also dividing integers, students will be able to implement
them when teaching elementary school students in the future. The limitation of this research is that the
teaching module was developed based on the characteristics of lower grade elementary school students and
the material presented in this digital teaching module is limited to the subject matter of lower grade
mathematics lessons and is only given to PGSD students. It is hoped that the results of this research will
have implications for the development of the educational sector.

4. CONCLUSION

The development of digital teaching modules for lower grade mathematics learning practicum
which were developed using the ADDIE development model has produced products that are valid, practical
and effective in improving the mathematics teaching skills of PGSD students. It was concluded that the
digital teaching module for practical mathematics learning was suitable for use in learning. It is
recommended for students who use the lower class mathematics teaching module well. It is recommended
that this teaching module be used as a digital teaching module that can be used in the learning process. It is
recommended to be used as a reference if you want to develop similar media.
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