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Abstrak
Penelitian ini dilatarbelakangi oleh pentingnya pengembangan LKPD yang
disesuaikan dengan tuntutan era teknologi dan siswa jarang mendapatkan LKPD
software yang dapat mempermudah dalam memahami materi dan mudah dibawa
kemana-mana. sehingga peneliti mengembangkan LKPD elektronik berbasis
liveworksheet dengan model kooperatif Numbered Head Together (NHT).
Pengembangan ini dilakukan untuk meningkatkan kemampuan pemecahan
masalah matematis siswa dalam materi bangun ruang sisi lengkung. Adapun
model pengembangan yang digunakan oleh peneliti yaitu model pengembangan
ADDIE (Analysis, Design, Development, Implementation, Evaluation) yang
merupakan model pengembangan sistenatis, terstruktur, terarah dan terencana.
Penelitian ini mengguanakan intrumen penelitian yang berupa angket yang di
berikan kepada siswa-siswi sekolah menengah pertama (SMP) kelas IX. Angket
yang dibagikan bertujuan untuk mengetahu karakteristik peserta didik,
kebutuhan peserta didik terhadap LKPD yang dikembangkan. hasil analisis
kebutuhan, peneliti berhasil mengembangkan LKPD berbasis elektronik
menggunakan platform Liveworksheet. Produk LKPD ini memiliki keunggulan
efisiensi dan efektivitas, serta melibatkan unsur audio visual dan diskusi siswa
untuk membangun pemahaman dan kemampuan pemecahan masalah.
Diharapkan pengembangan ini dapat memberikan pengalaman belajar yang
interaktif, menarik, dan membantu siswa dalam mengembangkan kemampuan
pemecahan masalah matematis.

Abstract
This research is motivated by the importance of developing worksheets (LKPD) that are tailored to the demands of
the technological era. Therefore, the researcher developed an electronic LKPD based on Liveworksheet with the
cooperative model of Numbered Head Together (NHT). This development was carried out to enhance students'
mathematical problem-solving skills in the topic of curved surface solids. The researcher employed the ADDIE
(Analysis, Design, Development, Implementation, Evaluation) development model, which is a systematic, structured,
directed, and planned model. The research utilized a questionnaire as the research instrument, which was distributed
to ninth-grade students in a junior high school (SMP). The questionnaire aimed to gather information about the
characteristics of the students and their needs regarding the developed LKPD. Based on the analysis of the needs, the
researcher successfully developed an electronic LKPD using the Liveworksheet platform. This LKPD product offers the
advantages of efficiency and effectiveness, incorporating audio-visual elements and student discussions to enhance
understanding and problem-solving abilities. The development is expected to provide an interactive and engaging
learning experience, helping students to develop their mathematical problem-solving skills

INTRODUCTION

In learning, teaching materials are essential. Teaching materials are any form of
systematically arranged materials that enable students to learn independently and are designed
in accordance with the applicable curriculum (Magdalena, 2020). The development of Student
Worksheets (LKPD) tailored to the demands of the technological era is crucial, as students
seldom have access to software-based LKPD that can facilitate understanding of the material and
be easily carried around. Teaching materials need to be continuously developed due to the
evolving needs in the field of education. The development of LKPD should be aligned with the
demands of the technological era. Students rarely have access to software-based LKPD that can
facilitate understanding of the material and be easily carried around. As expressed by
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Oktaviyanthi & Herman in (Lestari, 2018), utilizing interactive teaching materials, especially in
integrating mathematics software, can aid students in comprehending concepts. By developing
teaching materials, teachers can update and enhance the relevance and effectiveness of the
learning material delivered to students. The development of teaching materials can also help
address changes in curriculum demands and new educational standards (Suprihatin & Manik,
2020). Depdiknas in (Supriatna, et al., 2022) also states that teaching materials can assist
teachers by emphasizing student involvement, facilitating students in understanding the
material, providing tasks for student practice, and simplifying the learning process.

By utilizing technology, it is possible to create a conducive learning environment as it
accelerates and simplifies tasks for students, enhancing their ability to leverage technological
advancements (Ambarwati, 2021). Additionally, integrating innovative learning approaches,
efficient teaching methods, and engaging resources through recent technological and research
advancements can enrich instructional materials. This approach fosters greater student
engagement, strengthens understanding, and facilitates improved learning outcomes (Wahyudi,
2022). Therefore, the development of instructional materials becomes crucial in enhancing
educational quality and achieving effective teaching and learning activities.

One essential instructional material is Student Worksheets (LKPD). Student Worksheets
serve as learning media containing content summaries and task guidelines that students need to
complete. They encompass both theoretical and practical aspects aligned with the basic
competencies students are expected to achieve (Trisna, 2021). Traditional LKPD are often in
print form; hence, electronic-based LKPD (E-LKPD), like Liveworksheets, are necessary for
universal accessibility by all students, facilitating easier access and interaction (Hidayati &
Zulandri, 2021).

Electronic LKPD, such as those developed on platforms like Liveworksheets, are
interactive and systematically provide exercises that students can digitally engage with over
time (Ramlawati et al., as cited in Hidayati & Zulandri, 2021). Liveworksheets integrate text,
images, animations, and videos to make learning more engaging, thereby combating student
boredom (Khikmiyah, 2021). Features like multimedia content, interactive quizzes, and dynamic
images enrich the learning experience, increase student involvement, and foster motivation
(Andriyani et al., 2020). Moreover, utilizing online technologies allows LKPD to be accessed and
used by students anytime and anywhere, facilitating effective distance learning (Gitriani et al.,
2018).

The appropriate learning model in the development of LKPD based on liveworksheet
aimed at enhancing students' mathematical problem-solving abilities is the Numbered Head
Together (NHT) cooperative learning model (Noor & Megawati, 2014). In the NHT model, each
student is assigned a unique number and they collaborate within groups to solve problems or
answer questions. Utilizing the Numbered Head Together (NHT) model in LKPD development
offers significant benefits. NHT fosters collaborative methods that can enhance students'
independence and reinforce their responsibility to contribute optimally within their groups
(Khoiriyah, 2018). Thus, each student feels accountable and engaged in the learning process.
Moreover, NHT also helps mitigate the dominance of more active students in the classroom.
Several studies have shown that implementing the NHT model in LKPD development effectively
improves students' mathematical problem-solving abilities, as noted by Hartati (2015) in the
context of spatial geometry.

Through NHT, each group member is assigned a number and confronted with the same
questions or tasks. This encourages productive group discussions and enables students to build
shared knowledge and deepen their understanding. The model also promotes active
participation from every group member, developing teamwork skills and communication
abilities, as well as enhancing students' problem-solving capabilities (Tinambunan et al., 2020).

Enhancing students' mathematical problem-solving skills holds significant benefits.
These skills are crucial not only in academic contexts but also in everyday life. Mulyati (2016)
stresses that problem-solving is a fundamental skill that students must master after learning
mathematics. Therefore, teachers should ensure students acquire adequate problem-solving
skills by providing appropriate exercises. As students develop these skills, they become more
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confident and effective in tackling mathematical challenges. Mathematical problem-solving helps
students develop critical thinking skills essential for interpreting information, analyzing
situations, and making informed decisions. It also trains them to identify problems, formulate
solution strategies, and test their findings (Mulyati, 2016).

Improving mathematical problem-solving in LKPD development based on NHT offers
significant advantages in mathematics education. It involves critical skills such as creative,
analytical, and logical thinking. Integrating mathematical problem-solving into NHT-based LKPD
engages students actively in seeking solutions and applying mathematical concepts in real-world
contexts. This process enhances their critical and analytical thinking skills and improves their
problem-solving abilities for application in daily life. Additionally, collaboration within NHT
groups allows students to share problem-solving approaches and strategies, thereby enhancing
their understanding and perspectives (Tinambunan et al., 2020).

METHOD

The development of LKPD based on Liveworksheet using the ADDIE model is chosen due
to its systematic and structured approach that enhances the efficiency and quality of the
development process. Firstly, the Analysis phase assists in gaining a deep understanding of the
needs and characteristics of the target audience, as well as the learning context. Through
comprehensive analysis, researchers can identify problems or challenges that need to be
addressed in learning and formulate clear objectives. ADDIE model was schematized by Branch
in (Hidayat & Muhammad, 2021) as a learning system design as follows;

Figure 1. Procedure of ADDIE Model

The selection of the ADDIE model for developing Student Worksheets (LKPD) is based on
its systematic and structured approach. The ADDIE model comprises five main stages: Analysis,
Design, Development, Implementation, and Evaluation. The Analysis stage allows developers to
gain a deep understanding of student needs, audience characteristics, and relevant learning
contexts. Through comprehensive analysis, developers can identify challenges or issues in
learning that need to be addressed and formulate clear objectives tailored to learning needs
(Hidayat & Muhammad, 2021). The Design stage enables developers to design LKPD by
considering various appropriate teaching strategies, while the Development stage allows the
implementation of these design ideas into tangible forms usable in the teaching and learning
process. The entire ADDIE process ensures that the resulting LKPD is not only relevant to
student needs but also effective in achieving the established learning objectives.
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Figure 2. Development Phase (Marlina, 2022)

The Design phase involves planning the structure and learning content centered around
learning objectives. In this step, methods or learning strategies are determined, and a learning
model is chosen for implementation in teaching materials such as LKPD (Harjanta & Bambang,
2018). According to Rustandi & Rismayanti (2021), in the design phase, activities begin with
designing flowcharts, storyboards, compiling materials, assessment instruments, and gathering
supporting materials. Through thorough design, researchers can create a logical sequence of
learning, select appropriate methods and media, and integrate effective teaching strategies. The
Development phase entails creating learning materials that align with the designed structure. In
this stage, researchers develop teaching materials, test them, and revise them to ensure the
quality and suitability of the learning materials to be used.

The Implementation phase involves applying the developed learning materials in real-
world contexts. In this stage, the developed materials are applied in the learning process to
evaluate their impact on learning quality, including effectiveness, attractiveness, and efficiency
(Puspasari & Tutut, 2019). Researchers observe student interactions and responses to the
learning materials, identify shortcomings, and make adjustments as necessary. Implementation
is done in small groups to obtain feedback for refining the product draft.

The Evaluation phase allows researchers to assess the effectiveness of the learning
materials and improve them. Evaluation is conducted in two forms: formative evaluation and
summative evaluation (Nareswari et al., 2021). Various methods such as tests, surveys, or
observations can be used for evaluation. Evaluation results provide valuable insights for
enhancing and improving the developed learning materials.

By using the ADDIE model, development can be conducted in a structured and planned
manner. This model ensures that each crucial stage in developing teaching materials is carefully
considered, thereby enhancing the efficiency and quality of the development process (Susanto &
Ayuni, 2017). Moreover, with a systematic approach, researchers can adjust and refine learning
materials based on feedback and evaluation, thereby producing more effective learning
materials that meet students' needs.

RESULT AND DISCUSSION

Needs Analysis Result
The needs analysis results indicate that students have clear preferences for specific

types of animations in the context of learning. Based on a series of animations provided,
students choose animations based on their preferences for various aspects such as visual clarity
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of concepts, level of interactive engagement, and quality of narration that supports
understanding of the material.

Figure 3. Students' Animation Preferences Data

Based on the survey results regarding students' preferred animations, it is shown
that students favor animations numbered 4, 6, and 3. The animations chosen by the
students are presented in Figure 1.

Figure 4. The illustrations chosen by the students

The needs analysis indicates that students have varied preferences regarding the type of
fonts used in learning materials. Based on the data obtained, Poppins font emerges as the top
choice with 35%, followed by Calibri at 25%, Cambria at 10%, and Arial at 30%. These
preferences reflect students' inclination towards fonts that offer visual clarity, readability, and
suitability for the learning context (Bernard et al., 2013; Zhang & Norman, 2014). Poppins font,
known for its modern and legible characteristics, might be more appealing to younger students
compared to more traditional fonts like Cambria (Tantillo, 2020). Meanwhile, fonts like Calibri
and Arial, frequently used in formal documents, can facilitate students' consumption of
information without significant visual distraction (Bernard et al., 2013).

Figure 5. Types of fonts preferred by students

The needs analysis results indicate that the majority of students pay close attention to
color composition in worksheets as a crucial factor in determining visual appeal and comfort.
60% of students agree and 40% strongly agree that worksheets with appropriate and
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harmonious color compositions can create a comfortable feeling when used (Cheng et al., 2019;
Ou & Luo, 2014). The selected colors should align with the learning content and not disrupt
students' concentration, thereby supporting the learning process without causing visual fatigue
or distraction (Bellizzi & Hite, 1992; Mehta & Zhu, 2009). By considering these preferences, the
development of worksheets can optimize the use of color to enhance visual appeal and learning
effectiveness.

Figure 6. Color harmony creates eye comfort.

Based on the survey results as depicted in Figure 6, it was found that participants did not
reject the idea that worksheets (LKS) would be more engaging with appropriate color
composition and harmony, thus inducing a comfortable viewing experience. The use of colors in
learning can enhance students' interest in studying the material, provide better focus on the
presented content, and make information delivery more appealing. Colors can also influence
students' psychological conditions during learning, through the color observation process that
occurs in the brain, making individuals more aware of what they perceive through their senses
(Purnama, 2010).

The needs analysis results also indicate that the majority of students pay close attention
to the use of language appropriate to their maturity level in worksheets (LKS). 75% of students
agree and 20% strongly agree that using easily understandable language is crucial for facilitating
comprehension (Adesope & Nesbit, 2012; Mayer & Moreno, 2003). Complex or inappropriate
language for students' comprehension levels can hinder their learning process (Clark & Mayer,
2011; Moreno & Mayer, 2007). Moreover, using appropriate language can enhance students'
motivation in learning and facilitate their interpretation of presented information (Mayer, 2009;
Sweller et al., 2011). Therefore, it is crucial for developers of worksheets (LKS) to choose
language that aligns with their audience's characteristics to enhance learning effectiveness.

Figure 7. The Use of Language in Teaching Materials (LKPD)

The analysis of additional needs also indicates that the majority of students have
previous experience with online learning and feel comfortable using smartphones or laptops as
learning tools. 85% of students agree and 10% strongly agree that the ability to use these
electronic devices greatly assists in accessing learning materials and interacting with content
(Johnson et al., 2018; Sang et al., 2010). This technology enables students to utilize digital
resources more effectively and enhances engagement in the learning process (Gikas & Grant,
2013; Lai & Hong, 2015). However, 5% of students express disagreement, possibly due to
technical constraints or personal preferences for different learning methods (Lee, 2010; Selwyn,
2011). Therefore, the integration of technology in developing learning materials should consider
the diversity of student experiences and preferences to maximize learning effectiveness.
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Figure 8. shows the use of smartphones or laptops by students.

Based on the questionnaire results, as depicted in Figure 8, it is evident that many
students can use smartphones and laptops because they have already used them during online
schooling. As noted by Salsabila et al. (2020), during the COVID-19 pandemic, education shifted
entirely to online platforms using tools such as mobile phones and internet access. Therefore,
the creation of worksheets (LKPD) can support students in their learning process.

Figure 9. shows the mathematics lessons needed by the students.

Based on the survey results depicted in Figure 6, 70% of students require electronic
worksheets (e-worksheets), especially in mathematics, because they find mathematics to be a
difficult subject. They need learning resources that are easy to understand and can guide them in
solving problems encountered in mathematics lessons.

Figure 10. Color composition in the previous Student Worksheets (LKS)

Based on the survey results depicted in Figure 10, the majority of students (70% agree
and 15% strongly agree) stated that the use of colors in the previous Student Worksheets (LKS)
lacked appropriate composition except for its initial appearance. This indicates that consistent
and cohesive color arrangement throughout the LKS documents still needs attention to enhance
visual comfort and aid students' focus on learning materials (Bellizzi & Hite, 1992; Mehta & Zhu,
2009). However, a small percentage of students (10% disagree and 5% strongly disagree)
consider the current color usage adequate, possibly due to individual preferences or differing
evaluations of aesthetics and visual needs (Cheng et al., 2019; Ou & Luo, 2014). Therefore, the
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development of future LKS should reconsider overall color arrangement to meet the majority's
preferences and improve its effectiveness in the learning process.

The Results of Teaching Materials Design
In the design phase, there are several elements that need to be planned, including

flowcharts, storyboards, and subsequently creating teaching materials (LKPD). According to
Prastowo (2013), there are four main objectives in developing LKPD: 1) Presenting learning
materials in a way that facilitates student interaction with the taught material, thus the
researcher provides instructional videos incorporating audio and visual elements for better
understanding. 2) Offering various types of tasks to enhance students' comprehension of the
material. Utilizing the NHT learning model syntax also provides issues and multiple exercises to
assist students in understanding and solving mathematical problems. 3) Assisting teachers in
assigning tasks more efficiently. The live worksheet is an online learning platform that facilitates
the process of task assignment and helps students in constructing their own knowledge. 4)
Training students to learn independently. In developing LKPD, there are six main elements that
should be included, as stated by Asmaranti et al. (2018): the title, providing guidance to students
on using LKPD and participating in learning activities, basic competencies or core materials,
explanations of skills or knowledge to be learned in LKPD, supporting information that includes
additional explanations supporting students' understanding of learning material. Tasks or work
steps containing instructions or activities to be performed by students in mastering the material
they are studying. Furthermore, according to Batubara, H.H. (2018), one of the steps taken in
designing teaching materials is to compile a flowchart. A flowchart is an overview of the teaching
material flow developed (Findawati, 2014).

Figure 11. Flowchart of Live Worksheet-Based Student Worksheets

After designing the flowchart, the process continues with storyboard design. As stated by
Rustandi and Rimayandi (2021), after designing the flowchart, the next step involves storyboard
design.
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Figure 12. Storyboard of Liveworksheet-based Student Worksheet

Based on the designed flowchart and storyboard, a student worksheet (LKPD) design
was created and presented on a liveworksheet platform. Below is the design result of the
liveworksheet-based student worksheet using the Numbered Head Together (NHT) Cooperative
Learning Model to Enhance Students' Mathematical Problem-Solving Skills.

Figure 13. Student Worksheet Display

The cover inside the Student Worksheet (LKPD) contains student identities, namely their
name, school of origin, and class of each student using the LKPD, as shown in Figure 11. Figure
12 displays the basic competencies (KD) and core competencies (KI). Basic competencies refer
to specific and measurable abilities or knowledge expected to be possessed by students in a
particular field or subject. These competencies are typically detailed in the curriculum and
encompass skills, knowledge, attitudes, and values that students must master (Jundi & Solong,
2021). Similarly, Wina Sanjaya suggests that Basic Competencies (KD) combine knowledge, skills,
values, and attitudes reflected in habits of thinking and acting.

Meanwhile, core competencies refer to general skills or abilities that students should
have across various fields or subjects. Core competencies involve critical thinking,
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communication, collaboration, and self-management skills, which are relevant and useful in
daily life (Rachmawati, 2018). Core Competencies (KI) should reflect a balanced quality between
achieving hard skills (technical skills) and soft skills (interpersonal skills). Worksheet presents
instructions and syntax from the numbered together cooperative learning model. This is
followed by a summary of the material in the form of instructional videos, as shown in Figure 14.
The syntax of the numbered together cooperative learning model involves understanding and
applying problems, working on exercises to refine mastery of the material. Subsequently, groups
are randomly assigned numbers to present discussion outcomes and conclusions (Yolanda &
Hasanah, 2022). In the understanding and applying problems phase, students are given two
problems to solve. Here, students are required to understand the problems, plan problem-
solving strategies, execute the plan, review the obtained results, and provide conclusions. These
steps are performed within their respective groups according to the applied learning model. The
next phase involves working on exercises to refine mastery of the material. Here, two exercise
problems are provided, following the steps outlined in the previous phase, aiming to enhance
students' mathematical problem-solving skills. Finally, groups are randomly assigned numbers
to present discussion outcomes and conclusions from the various problems and exercises
discussed.

Discussion
Based on the needs analysis, the researcher developed an electronic-based Student

Worksheets (LKPD) product. This choice was made because electronic-based LKPD is highly
demanded in the 21st century. To achieve this goal, the researcher utilized the Liveworksheet
platform to support LKPD development. The development process followed the well-established
ADDIE model (Analysis, Design, Development, Implementation, Evaluation). Additionally, the
cooperative learning model used was Numbered Head Together (NHT), aimed at enhancing
students' problem-solving abilities in mathematics. The developed LKPD product excels over
others by being more efficient and effective, facilitated by its electronic format. It also integrates
audiovisual elements, such as summary videos on curved surface solids. Moreover, the LKPD
includes various problems for student discussion to foster better understanding. Throughout
these discussions, students draw conclusions independently, thereby improving their problem-
solving skills and deepening their understanding. The development process also considered
appropriate use of colors tailored to student characteristics and incorporated animations to
align with the content, making LKPD engaging and aiding students in comprehending the taught
mathematical concepts.

Research findings indicate that students' preferences for elements like animations, font
types such as Poppins, color compositions, language clarity, and technology integration in LKPD
significantly impact learning effectiveness (Bernard et al., 2013; Cheng et al., 2019; Zhang &
Norman, 2014). Students tend to favor clear and engaging animations, easily readable fonts like
Poppins, and harmonious color combinations to enhance visual comfort (Bellizzi & Hite, 1992;
Zhang & Norman, 2014). The use of language appropriate to students' comprehension levels and
effective technology integration also play crucial roles in increasing student engagement in the
learning process (Adesope & Nesbit, 2012; Gikas & Grant, 2013). These findings underscore the
importance of considering student preferences when designing more effective and engaging
teaching materials.

This research is consistent with previous findings highlighting the importance of visual
factors in learning. For instance, Bernard et al. (2013) found that appropriate use of animations
can enhance students' understanding of abstract concepts. Similarly, Cheng et al. (2019)
emphasized the significance of suitable color composition in creating a comfortable learning
environment. Zhang & Norman (2014) also indicated that font preferences can affect the clarity
and visual appeal of learning materials. The theoretical underpinnings supporting these findings
include psychological theories of visual perception and learning. Clark & Mayer (2011)
suggested in their multimedia learning theory that well-organized visual stimuli can facilitate
more effective information processing. Mayer (2009) demonstrated that carefully chosen visual
elements can improve information retention in learning.
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Integration of technology in education has also been reinforced by previous studies
highlighting the benefits of electronic devices in enhancing accessibility and student engagement
(Gikas & Grant, 2013; Lai & Hong, 2015). These studies indicate that technology not only
facilitates access to information but also enables more dynamic interaction between students
and learning materials.

The researcher assumes that students' preferences for visual elements and technology in
instructional materials can be interpreted as efforts to create a learning environment tailored to
modern students' needs and preferences. Cognitive theories of visual learning suggest that using
well-designed visual stimuli can enhance material retention and understanding (Moreno &
Mayer, 2007). In this context, the selection of elements such as clear animations, easy-to-read
fonts, and harmonious color compositions can strengthen the teaching and learning process. By
considering students' preferences for visual elements and technology in instructional materials,
the development of learning materials can be optimized to improve learning quality. Integrating
theories of visual learning and technology in instructional design approaches can help create a
more effective and engaging learning environment for students. Therefore, the development of
instructional materials that considers these aspects is expected to better support the
achievement of learning objectives.

The development of teaching materials in the form of worksheets (LKPD) using
technologies like liveworksheets aims to enhance the mathematical problem-solving abilities of
9th-grade junior high school students. This approach utilizes the Numbered Head Together
(NHT) cooperative model, ensuring interactive learning experiences through visually appealing
features such as audio-visual displays, animations, and carefully chosen color compositions.
These elements are designed to create a comfortable learning environment and increase student
interest in the curriculum-aligned materials, specifically tailored to the 2013 curriculum (Amalia
& Lestyanto, 2021).

Previous studies by Amalia & Lestyanto (2021) focused on developing scientifically-
based LKPD using live worksheets to enhance mathematical concept comprehension in social
arithmetic, emphasizing validity, effectiveness, and practicality. In contrast, earlier research
lacked audio-visual components and optimal color combinations, resulting in less visually
engaging materials primarily in white with minimal orange accents. Similarly, Marlina (2022)
explored liveworksheet-based LKPD effectiveness in teaching permutation and combination
topics, highlighting the benefits of incorporating audio-visual elements and appealing color
schemes, unlike previous studies. In this context, the researcher's approach emphasizes the
ADDIE development model, known for its systematic and structured framework, ensuring a
focused and planned creation of LKPD. This methodological choice aligns with Nurcahyo et al.
(2021), who advocate for ADDIE's ease of implementation and systematic stages, yielding
efficient and creative educational products. By integrating cooperative learning models like NHT
and enhancing visual appeal with educational animations and suitable color compositions, the
developed LKPD aims to empower students towards independent learning and foster a
comfortable learning experience (Amalia & Lestyanto, 2021; Marlina, 2022; Nurcahyo et al.,
2021).

CONCLUSION

Based on the needs analysis, it was found that students respond positively to
Liveworksheet-based Student Worksheets (LKPD), especially in mathematics learning. The data
indicates a high demand for LKPD, with 90% of students expressing a need—70% agreed and
20% strongly agreed. Specifically, regarding different aspects of LKPD: 60% (agree) and 40%
(strongly agree) found the color coordination suitable; language usage in LKPD tailored to
students' maturity levels received 75% (agree) and 20% (strongly agree); 85% (agree) and 10%
(strongly agree) found students capable of operating smartphones or laptops; guidance usage in
LKPD received 85% (agree) and 15% (strongly agree); and electronic LKPD needs were at 70%
(agree) and 15% (strongly agree). The research highlights that student preferences for
animation, fonts, colors, language, and technology significantly influence their engagement and
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understanding in mathematics education. These findings imply that instructional material
development should consider students' visual, auditory, and technological preferences to
enhance learning effectiveness. However, due to limited sample size and geographical coverage,
cautious generalization is advised. Future research should expand samples, explore technology
use further, and integrate recent psychological and educational theories to support the
development of more effective and inclusive LKPD for diverse learners.

REFERENCES

Adesope, O. O., & Nesbit, J. C. (2012). Verbal redundancy in multimedia learning environments: A
meta-analysis. Journal of Educational Psychology, 104(1), 250–263.
https://doi.org/10.1037/a0026221

Amalia, A. D., & Lestyanto, L. M. (2021). LKS berbasis saintifik berbantuan Live Worksheets
untuk memahamkan konsep Matematis pada Aritmetika Sosial. Jurnal Cendekia: Jurnal
Pendidikan Matematika, 5(3), 2911-2933.

Ambarwati, D., Wibowo, U. B., Arsyiadanti, H., & Susanti, S. (2021). Studi literatur: Peran inovasi
pendidikan pada pembelajaran berbasis teknologi digital. Jurnal Inovasi Teknologi
Pendidikan, 8(2), 173-184.

Andriyani, N., Hanafi, Y., Safitri, I. Y. B., & Hartini, S. (2020). Penerapan Model Problem Based
Learning Berbantuan Lkpd Live Worksheet Untuk Meningkatkan Keaktifan Mental Siswa
Pada Pembelajaran Tematik Kelas Va. Prosiding Pendidikan Profesi Guru, September, 122-
130.

Asmaranti, W., Pratama, G. S., & Wisniarti, W. (2018). Desain Lembar Kerja Peserta Didik (LKPD)
Matematika dengan Pendekatan Saintifik Berbasis Pendidikan Karakter.

Asmaranti, Y., Rahayu, S., & Mustari, M. (2018). Pengembangan bahan ajar berbasis blended
learning pada mata kuliah sistem pengendalian manajemen. Jurnal Aplikasi Manajemen,
16(4), 759-768. https://doi.org/10.21776/ub.jam.2018.016.04.10

Bellizzi, J. A., & Hite, R. E. (1992). Environmental color, consumer feelings, and purchase
likelihood. Psychology & Marketing, 9(5), 347-363.
https://doi.org/10.1002/mar.4220090502

Bernard, M., Mills, M., Frank, E., & McKown, J. (2013). Academic performance and preference for
differing text compositions in print reading. Computers & Education, 63, 17-23.
https://doi.org/10.1016/j.compedu.2012.11.010

Bernard, R. M., Abrami, P. C., Borokhovski, E., Wade, A., Tamim, R., Surkes, M. A., & Bethel, E. C.
(2013). A meta-analysis of three types of interaction treatments in distance education.
Review of Educational Research, 79(3), 1243-1289.
https://doi.org/10.3102/0034654313499316

Cheng, K. F., & Lai, Y. C. (2019). The influence of color and perception of classroom environment
on learning satisfaction and learning performance. Journal of Environmental Psychology,
65, 101321. https://doi.org/10.1016/j.jenvp.2019.101321

Cheng, K. H., Tsai, C. C., & Chang, C. Y. (2019). Effects of a color-contextual digital learning
environment on students' learning achievements and cognitive load. Interactive Learning
Environments, 27(8), 1061-1076. https://doi.org/10.1080/10494820.2018.1516715

Clark, R. C., & Mayer, R. E. (2011). E-learning and the science of instruction: Proven guidelines
for consumers and designers of multimedia learning. JohnWiley & Sons.

Findawati, Y. (2014). Bahan ajar multimedia interaktif kewirausahaan SMKmenggunakan model
pembelajaran problem based learning. Jurnal Nasional Teknik Elektro dan Teknologi
Informasi, 3(4), 257-263.

Gikas, J., & Grant, M. M. (2013). Mobile computing devices in higher education: Student
perspectives on learning with cellphones, smartphones & social media. The Internet and
Higher Education, 19, 18-26. https://doi.org/10.1016/j.iheduc.2013.06.002

Gitriani, R., Aisah, S., Hendriana, H., & Herdiman, I. (2018). Pengembangan Lembar Kerja Siswa
Berbasis Pendekatan Kontekstual pada Materi Lingkaran Untuk Siswa SMP. JRPM (Jurnal
Review Pembelajaran Matematika), 3(1), 40-48.

https://doi.org/10.21776/ub.jam.2018.016.04.10
https://doi.org/10.1016/j.compedu.2012.11.010
https://doi.org/10.1016/j.jenvp.2019.101321
https://doi.org/10.1080/10494820.2018.1516715


JDIME: Journal Of Development and Innovation In Mathematics Education
Vol. 2(1) 2024 pp. 12-25 24

JDIME P-ISSN: 2986-2744 E-ISSN : 2986-402X

Harjanta, A. T. J., & Herlambang, B. A. (2018). Rancang bangun game edukasi pemilihan gubernur
jateng berbasis android dengan model ADDIE. Jurnal Transformatika, 16(1), 91-97.

Hidayati, B. N., & Zulandri, Z. (2021). Efektifitas LKPD Elektronik sebagai Media Pembelajaran
pada Masa Pandemi Covid-19 untuk Guru di YPI Bidayatul Hidayah Ampenan. Jurnal
Pengabdian Magister Pendidikan IPA, 4(2).

Höffler, T. N., & Leutner, D. (2007). Instructional animation versus static pictures: A meta-
analysis. Learning and Instruction, 17(6), 722-738.
https://doi.org/10.1016/j.learninstruc.2007.09.013

Johnson, G. M., Kuh, G. D., & Friedman, K. E. (2018). Mobilizing the student voice: The role of
technology in enhancing student engagement. Research in Higher Education, 59(4), 544-
567. https://doi.org/10.1007/s11162-017-9475-1

Jundi, M., & Solong, N. P. (2021). Analisis Kesesuaian Indikator dan Kompetensi Dasar Bahasa
Arab KMA 183. Tatsqifiy: Jurnal Pendidikan Bahasa Arab, 2(1), 61-70.

Khikmiyah, F. (2021). Implementasi web live worksheet berbasis problem based learning dalam
pembelajaran matematika. Pedagogy: Jurnal Pendidikan Matematika, 6(1), 1-12.

Khoiriyah, S. (2018). Implementasi Model Pembelajaran Kooperatif Tipe Nht Dalam
Pembelajaran Matematika. JURNAL e-DuMath, 4(2), 30-35.

Lai, K. W., & Hong, K. S. (2015). Technology use and learning characteristics of students in higher
education: Do generational differences exist? British Journal of Educational Technology,
46(4), 725-738. https://doi.org/10.1111/bjet.12113

Lestari, I. (2018). Pengembangan bahan ajar matematika dengan memanfaatkan GeoGebra
untuk meningkatkan pemahaman konsep. GAUSS: Jurnal Pendidikan Matematika, 1(1),
26-36.

Magdalena, I., Sundari, T., Nurkamilah, S., Nasrullah, N., & Amalia, D. A. (2020). Analisis bahan
ajar. Nusantara, 2(2), 311-326.

Marlina, M. (2022). Pengembangan LKPD Online Berbantuan Live Worksheet pada Materi
Permutasi Kombinasi. JOEAI (Journal of Education and Instruction), 5(1), 247-258.

Mayer, R. E. (2009). Multimedia learning (2nd ed.). Cambridge University Press.
Mehta, R., & Zhu, R. J. (2009). Blue or red? Exploring the effect of color on cognitive task

performances. Science, 323(5918), 1226-1229.
https://doi.org/10.1126/science.1169144

Moreno, R., & Mayer, R. E. (2007). Interactive multimodal learning environments. Educational
Psychology Review, 19(3), 309-326. https://doi.org/10.1007/s10648-007-9047-2

Mulyati, T. (2016). Kemampuan pemecahan masalah matematis siswa sekolah
dasar. EduHumaniora| Jurnal Pendidikan Dasar Kampus Cibiru, 3(2).

Nareswari, N. L. P. S. R., Suarjana, I. M., & Sumantri, M. (2021). Belajar Matematika dengan LKPD
Berbasis Kontekstual.Mimbar Ilmu, 26(2), 204-213.

Noor, A. J., & Megawati, M. (2014). Model Pembelajaran Kooperatif Tipe Numbered Heads
Together (NHT) pada Pemecahan Masalah Matematika di Kelas VIII SMP. EDU-MAT:
Jurnal Pendidikan Matematika, 2(1).

Nurcahyo, B., Muhfahroyin, M., & Sujarwanta, A. (2021). Pengembangan Lkpd Berbasis Stem
Untuk Memfasilitasi Aktivitas Siswa Pada Materi Ekosistem Di Smp Negeri 40 Bandar
Lampung. Jurnal Lentera Pendidikan Pusat Penelitian Lppm UmMetro, 6(1), 114-122.

Prastowo, A. (2013). Pengembangan Bahan Ajar Tematik. Yogyakarta : Diva Press.
Purnama, S. (2010). Elemen warna dalam pengembangan multimedia pembelajaran agama

Islam. Al-Bidayah: jurnal pendidikan dasar Islam, 2(1).
Puspasari, R. (2019). Pengembangan Buku Ajar Kompilasi Teori Graf dengan Model

Addie. Journal of Medives: Journal of Mathematics Education IKIP Veteran Semarang, 3(1),
137-152.

Rustandi, A. (2021). Penerapan model ADDIE dalam pengembangan media pembelajaran di
SMPN 22 Kota Samarinda. Jurnal Fasilkom, 11(2), 57-60.

https://doi.org/10.1111/bjet.12113
https://doi.org/10.1126/science.1169144


Journal of Development and Innovation in Mathematics Education
Vol. 2, No. 1, 2024, pp. 12-25 25

Kiki Patmala
Developing Liveworksheet Using Cooperative NHTModel: Improving Students' Mathematical Problem-Solving Skills

Salsabila, U. H., Lestari, W. M., Habibah, R., Andaresta, O., & Yulianingsih, D. (2020). Pemanfaatan
teknologi media pembelajaran di masa pandemi covid-19. Trapsila: Jurnal Pendidikan
Dasar, 2(2), 1-13.

Supriatna, A. R., Siregar, R., & Nurrahma, H. D. (2022). Pengembangan E-LKPD Berbasis Problem
Based Learning pada Muatan Pelajaran Matematika pada Website Liveworksheets di
Sekolah Dasar. Edukatif: Jurnal Ilmu Pendidikan, 4(3), 4025-4035.

Suprihatin, S., & Manik, Y. M. (2020). Guru menginovasi bahan ajar sebagai langkah untuk
meningkatkan hasil belajar siswa. PROMOSI: Jurnal Program Studi Pendidikan
Ekonomi, 8(1).

Susanto, F., & Ayuni, I. R. (2017). Pengembangan perangkat pembelajaran model kooperatif tipe
NHT dengan strategi pemecahan masalah (problem solving) sistematis bagi peserta
didik SMP di Kabupaten Pringsewu. In PROSIDING SEMINAR NASIONAL &
INTERNASIONAL.

Tinambunan, D. D., Fathurrohman, M., & Khaerunnisa, E. (2020). Pengaruh model pembelajaran
kooperatif tipe numbered head together (NHT) terhadap kemampuan pemecahan
masalah matematis siswa SMP. TIRTAMATH: Jurnal Penelitian dan Pengajaran
Matematika, 2(1).

Triana, N. (2021). LKPD Berbasis Eksperimen: Tingkatkan Hasil Belajar Siswa. Guepedia.
Wahyudi, A. (2022). Pentingnya Pengembangan Bahan Ajar Dalam Pembelajaran Ips. JESS: Jurnal

Education Social Science, 2(1), 51-61.
WENDA SARI, M. E. K. A. (2019). Penggunaan Bahasa Pengantar Guru Dalam Pengembangan

Kemampuan Berbahasa Anak Didik Di Sd Negeri 84 Kota Bengkulu (Doctoral dissertation,
IAIN Bengkulu).

Yolanda, F., & Hasanah, A. (2022). Pengembangan Perangkat Pembelajaran Matematika dengan
Model Pembelajaran Kooperatif Tipe Numbered Heads Together pada Materi Aritmatika
Sosial. Jurnal Cendekia: Jurnal Pendidikan Matematika, 6(1), 1039-1051.

Zhang, M., & Norman, D. A. (2014). Representations in distributed cognitive tasks. Cognitive
Systems Research, 27, 14-23. https://doi.org/10.1016/j.cogsys.2013.11.002


	INTRODUCTION

