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Abstract. This study aims to look at the level of validation per learning abstract 

in the form of lesson plans, worksheets and critical thinking tests using the 

problem solving model on genetic material at SMA Negeri 3 Pematang Siantar. 

This type of research is research development or Research and Development 

(R&D). Learning Design is done by drafting learning tools, questions and product 

prototypes for developing critical thinking questions. Learning device validation 

was carried out by 3 expert lecturers in accordance with their scientific fields and 

then the learning devices were reviewed with the feasibility component, 

including basic competence suitability (KD), concept correctness, concept 

ambiguity and suitability with scientific developments. presentation validity 

using a Likert scale. The results showed that the quality of the products produced 

based on the validity of the lesson plans, worksheets and critical thinking tests 

met very valid and valid criteria with an average score of the validators ranging 

from 80 to 100%. Based on the results of the study, it can be concluded that 

learning tools using the problem solving model based on Dalihan Natolu on 

genetic material meet valid criteria for training students' critical thinking skills. 
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1 Introduction 

 The Problem Solving learning model is a way of presenting lessons by encouraging 

students to seek information and solve a problem or problem in order to achieve learn-

ing objectives [1]. . Meanwhile, a series of learning activities that focus on solving 

problems scientifically is called the Problem Solving Model The Problem Solving 

learning model was chosen because this learning model can arouse students' interest, 

build intellectual abilities, increase understanding of the material being studied and 

train critical thinking skills [2]. This is in line with research conducted by through learn-

ing the Problem Solving model can improve students' critical thinking skills [3]. 
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Based on the results of field observations and experiences regarding science learn-

ing that has been carried out at SMA Negeri 3 Pematang Siantar, it shows that the 

learning tools developed by the Biology teacher have not facilitated students to learn 

actively and independently. Learning strategies that are implemented in the Biology 

learning process have not carried out critical thinking skills to students. The learning 

model does not vary so that students tend to get bored and are not active in the learn-

ing process. In Biology material in class XII, it was found that there were some things 

that were very difficult for students to understand, one of which was Genetics materi-

al[9]. 

One subject that is still challenging for students is genetics. This is because the 

subject includes technical vocabulary and is not well-supported by facilities or infra-

structure, making it tough for students to understand. Students struggle to come up 

with fresh ideas because they are unable to connect the principles they are learning to 

issue solving. Based on the percentage of genetic material evaluation results for the 

last two years, it was noted that in the 2021/2022 school year the percentage of in-

completeness had reached 55%, while in 2022/2023 the percentage of incompleteness 

had increased to 70% (source: Pematang Siantar Methodist High School curriculum). 

The level of students' understanding of the material is still low and does not show 

satisfactory results. One of the factors causing low learning outcomes is that students 

are less trained to think critically in the learning process. This is evidenced by the 

average semester test scores, which show that the minimum completeness criteria 

(KKM) are far below the standards, where around 85% have not met the KKM stand-

ards in the 2021/2022 school year. 

  For this reason, students' critical thinking skills need to be trained. Critical think-

ing is not only useful for enriching and deepening learning experiences, but also for 

solving problems in everyday life and drawing conclusions. Practicing critical think-

ing in learning requires stages that provide opportunities for students to organize ideas 

into different thoughts. To improve the quality of Biology learning specifically, it is 

necessary to design learning designs, namely the development of learning tools using 

the Problem Solving model which facilitates teachers in the learning process and 

guides students in improving critical thinking skills with the aim of producing valid, 

effective and practical tools[10]. 

Based on the problems that have been described, the researcher is interested in car-

rying out research with the title Development of Learning Devices Using Problem 

Solving Learning Models of Genetic Materials to Train Students' Critical Thinking 

Skills. 

2 Method 

This research was conducted at SMA Negeri 3 Pematang Siantar in the even se-

mester of the 2022-2023 academic year. This type of research is development re-

search using the Plomp model which consists of 3 stages, namely preliminary re-

search, development or prototyping phase and assessment phase [4].. At the prelimi-

nary research stage, needs analysis, student analysis, curriculum analysis, concept 
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analysis, and existing teaching material analysis were carried out. In the development 

or prototyping phase, the development and manufacture of prototypes in the form of 

RPP and LKPD are carried out for genetic material in class XII high school biology, 

and validation is carried out by experts to determine the validity of the products in the 

form of developed RPP and LKPD. In the assessment phase, a final assessment or 

evaluation is carried out on the biology learning tools that have been developed by 

conducting field tests[11]. 

Due to limited funds and time, this research was conducted only up to the devel-

opment and prototyping phase (Development or Prototyping Phase) with a validity 

test. 

Study of the literature that has been studied is related to the development of learn-

ing tools that are valid, practical and effective in use. Through this literature study, it 

is hoped that a theoretical understanding can be obtained about the development of 

learning tools using the problem solving model to train critical thinking skills[12]. A 

literature study was conducted to obtain an overview of the learning media used by 

subject teachers at SMA Negeri 3 Pematang Siantar 

The way to collect information is by making learning tools to achieve learning 

goals. Data from students includes students' views about learning Genetics, the pro-

cess of critical thinking skills that is studied in the process of teaching and learning 

activities. Learning Design is done by drafting learning tools, questions and product 

prototypes for developing critical thinking questions. 

In products in the form of lesson plans, the aspects that will be validated are as-

pects of the components of lesson plans which are content validity and aspects of 

learning activities which are construct validity. As for learning tools in the form of 

worksheets, the aspects that will be validated based on modifications to the Instruc-

tional Materials Development Guide are didactic aspects, content aspects, language 

aspects, presentation and time. The validation process is carried out by experts or 

experts in accordance with the field of study. In this case there are 3 validators taken 

from 3 fields of study, namely 1 person for the field of biology, 1 person for the field 

of languages, and 1 person for the field of educational technology[14]. 

Suggestions and input from the validators became material for revising the learning 

tools that were developed. 

Before being used in the teaching and learning process, validation sheets are given 

to the validator along with data about learning validation assessments (RPP and 

LKPD). Learning devices are reviewed from the suitability of learning devices using 

learning models and the feasibility of learning devices. These feasibility components 

include suitability of basic competencies (KD), concept correctness, conceptual con-

fusion and conformity with scientific developments[15]. 

The data to determine product validity was obtained from the assessment of three 

expert lecturers, which will then be analyzed. To measure the validity of all research 

instruments, thefollowing steps are carried out: Calculate the validity presentation 

using the following formula [5]. 
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Where P is Percentage, Σx is the number of respondents' answers in 1 item and Σxi 

is the number of ideal values in the item 100% = Constant Convert the average ob-

tained into a Likert scale qualitative value based on the following assessment criteria. 

Table 1. Validation criteria 

Intervals Criteria 

81%-100% Very Valid 

61%-80% Valid 

41%-60% Valid Enough 

21%-40% Invalid 

0%-20% Invalid 

Source: Widoyoko dalam Hartini, et all. 2018 

3 Result And Discussion 

3.1 Results 

“Analysis of the overall validity of the lesson plan by the validator ranged from a 

score of 4 with a percentage of 80% in aspects 2, 3 and 7 with valid criteria. A score 

of 4.3 with a percentage of 86% on aspects 1, 4, 5, 6, 8, 10 with very valid criteria, a 

score of 4.6 with a percentage of 93% on aspects 11, 13 and 16. A score of 4.6 with a 

percentage of 93% on aspects 9, 14 and 18 then a score of 5 with a percentage of 

100% on aspects 12, 15 and 17 which are assessed with very valid criteria. Therefore 

lesson plans using problem solving learning models are appropriate for use in the 

learning process.” 

Expert and user validators' evaluations serve as the foundation for the validity of 

learning devices. The assessment's findings are shown in table 2 below. 

Table 2. LKPD Validity Analysis 

Observed aspect Average Percentage    (%) infor-

mation 

LKPD can be used by all students 4,6 92 Very 

Valid 

LKPD emphasizes the process of 

finding concepts so that it functions as a 

guide for obtaining information 

4,3 80 Valid 

LKPD provides opportunities for par-

ticipants to write, solve problems and 

discuss 

4,6 86 Very 

Valid 

LKPD uses language appropriate to 

the level of development of students 

4,6 90 Very 

Valid 

LKPD uses clear and easy-to-

understand sentence structures 

4,6 92 Very 

Valid 

LKPD provides sufficient space to give 

students the freedom to write or 

describe the things they want to convey 

4,3 80 Valid 
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LKPD has clear learning objectives 4,6 90 Very 

Valid 

Work steps are written systematically 4,3 80 Valid 

Activities in LKPD contain critical 

thinking skills 

4,3 80 Valid 

Table 3. Analysis of the Validity of Critical Thinking Tests 

Observed aspect  Average Percentag

e 

information 

The language used is effective 3,3 66% Valid 

Writing according to EYD 

The words used do not have a double meaning 

The item contains a complete idea 

3,6 

4 

4 

72% 

80% 

80% 

Valid 

Valid 

Valid 

Clarity of each item 

Clarity of question filling 

4,6 

4,6 

92% 

92% 

Very valid 

Very Valid 

Language provisions with the level of development of 

students 
4,3 86% Very Valid 

Items related to the material 4,3 86% Very Valid 

 

 Based on Table 3, the overall critical thinking test validation analysis by the 

validator ranges from a score of 3.3 with a percentage of 66% on aspect 1 valid crite-

ria, a score of 3.6 with a percentage of 72% on aspect 2 of valid criteria, a score of 4 

with a percentage of 80% on aspects 3 and 4 valid criteria, a score of 4.3 with a per-

centage of 86% on aspects 7 and 8 with very valid categories and a score of 4.6 with a 

percentage of 92% on aspects 5 and 6 very valid criteria. Therefore, the critical think-

ing test questions using the problem solving learning model are appropriate for use in 

the learning process[16]. 

3.2 Discussion 

The validity of the lesson plans.  

Results of analysis of lesson plan quality Analysis of the overall validity of the les-

son plan by the validator ranged from a score of 4 with a percentage of 80% in aspects 

2, 3 and 7 with valid criteria. Score 4.3 with a percentage of 86% in aspects 1, 4, 5, 6, 

8, 10 with very valid criteria, score 4.6 with a percentage of 93% in aspects 11, 13 and 

16. Score 4.6 with a percentage of 93 % in aspects 9, 14 and 18 then a score of 5 with 

a percentage of 100% in aspects 12, 15 and 17 which are assessed with very valid 

criteria. In obtaining a very valid score, several suggestions and improvements have 

been made from expert validators, including: Writing sentences on the lesson plan 

from meetings 1 to 4, meetings 1 to 3 and meeting 4 have been corrected, the sum-

mary of the material has been shortened, and the learning objectives are appropriate 

with basic competence. This means that the RPP is also always concerned with esti-

mates or assignments regarding what is needed and what will be done. Therefore, all 

criticism and suggestions from the validator are used by the author in rearranging the 

learning implementation plan (RPP) for the better, so that it can prepare what actions 

the teacher will take when carrying out learning activities using the Problem Solving 

learning model[17]. 
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Maybe in practice it is not quite the same as what has been planned in the lesson 

plan, because the learning process itself is situational. However, if the RPP has been 

carefully prepared, the process and results will not be too far from what has been 

planned. For this reason, the most important thing in making lesson plans is the ful-

fillment of all the elements, principles and steps for preparing lesson plans in accord-

ance with the Problem Solving learning model [6]. 

Student Worksheet Validation 

Analysis of the overall quality of LKPD by the validator ranged from a score of 4 

with a percentage of 80% on aspects 2, 6, 8 and 9 valid criteria, a score of 4.3 with a 

percentage of 86% on aspects 1 and 4 to a score of 4.6 with 92% participants on as-

pects 2, 3, 5 and 7 which are assessed with very valid criteria. Therefore, LKPD uses 

a problem solving learning model that is suitable for use in the learning process. 

Therefore, LKPD uses a problem solving learning model that is suitable for use in the 

learning process. 

These suggestions and input become materials in improving the LKPD. This very 

valid and valid criterion occurs because learning uses the steps of the problem solving 

learning model which can motivate students to practice critical thinking skills. Stu-

dent worksheets (LKPD) are one of the learning media that are used as a complement 

or supporting suggestion for the achievement of the learning process in the classroom. 

Using LKPD will open opportunities for students to be active and critical. The pur-

pose of using LKPD in the learning process is to strengthen and support learning in 

order to achieve indicators and competencies that are in accordance with the curricu-

lum [7]. In addition, the existence of LKPD can help teachers achieve learning objec-

tives in the classroom[18]. Even with the LKPD in the learning process, the teacher's 

role still exists, namely as a facilitator in the sense that the teacher will be responsible 

for monitoring the work processes of students during the learning process in the class-

room[19]. 

 Critical Thinking Ability Test Validation.  

Analysis of the overall critical thinking test validation by the validator 

ranged from a score of 3.3 with a percentage of 66% on aspect 1 valid criteria, a score 

of 3.6 with a percentage of 72% on aspect 2 of valid criteria, a score of 4 with a per-

centage of 80% on aspects 3 and 4 valid criteria, a score of 4.3 with a percentage of 

86% on aspects 7 and 8 with very valid categories and a score of 4.6 with a percent-

age of 92% in aspects 5 and 6 criteria are very valid. Therefore, the critical thinking 

test questions using the problem solving learning model are appropriate for use in the 

learning process. The items have been adjusted to indicators of learning or critical 

thinking skills with very valid criteria, so the critical thinking test is appropriate for 

use as a test. Assessment is a very important activity in learning Genetics. 

Teachers and students might benefit from positive comments from assessments. 

Students may find inspiration to do better from the assessment results. Because stu-

dents often focus their learning efforts on the teacher's assessment as the aim, even 

assessment can have an impact on students' learning behavior. [20]. The quality of 
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learning outcomes assessment instruments has a direct effect on the accuracy of the 

achievement status of learning outcomes. Assessment instruments used by teachers to 

assess student learning outcomes on cognitive aspects are usually taken from various 

textbooks or collections of questions [8]. Questions can be in the form of descriptions 

or multiple choices. The types of questions asked or assignments given by the teacher 

greatly influence the development of students' critical thinking skills. 

4 Conclusion 

In t his study, there are many aspects that become a reference for the implementation 

of learning tools using the problem solving learning model, namely validity. The 

learning tools in the form of lesson plans, worksheets and critical thinking tests that 

have been developed are feasible to apply in teaching environmental pollution materi-

al in class XII SMA Negeri 3 Pematang Siantar. The results of the validation of learn-

ing tools from all meetings have very valid and valid criteria. This shows that the 

learning tools developed in this study can be used in schools to become a reference 

material for teachers in the learning process in class. 

References 

1. Fahrurrozi, M., & Mohzana. 2020. Pengembangan Perangkat Pembelajaran Tinjauan Teori  

tis Dan Praktik. Lombok Timur Nusa Tenggara Barat : Universitas Hamzanwadi Press. 

2. Yohana Malau, Sutarno, Medriati Rosane. 2021. Pengembangan Perangkat Pembelajaran 

Berbasis Problem Solvin untuk Melatihkan Keterampilan Pemecahan  Masalah Siswa 

SMAN 7 Kota Bengkulu Pada Materi Gelombang Bunyi. DIKSAINS : Jurnal Ilmiah Pen-

didikan Sains.Volume 2, No. 2. (31-39). 

3. Dewi, Retno, dkk. 2015. Pengembangan Perangkat Pembelajaran Berbasis Problem Solv-

ing untuk Meningkatkan Keterampilan Berpikir Tingkat Tinggi pada Mata Pelajaran Fisika 

SMA N 3 Purworejo Kelas VIII Tahun Pelajaran 2014/2015. Jurnal Radiasi. Volume 06 

No.1. 

4. Plomp, T. (2013). Educational Design Research: An Introduction. Proceedings of the  sem-

inar conducted at the East China Normal University, 23-26. 

5. Hartini, Lisa, Zainudin, Meriam, Sarah. 2018. Pengembangan Perangkat Pembelajaran 

Berorientasi Keterampilan Proses Sains Menggunakan Model Inquiry Discovery Learn-

ingTerbimbing. Jurnal Berkala Ilmiah Pendidikan Fisika (Online), Vol. 6 No.1. 

6. Niron, Maria Dominika. 2009. Pengembangan Silabus dan Rencana Pelaksanaan Pembela-

jaran Dalam KTSP - Bahan Pendidikan dan Latihan Profesi Guru Dalam Jabatan 

Pengawas Sertifikasi Guru Rayon 11 Universitas Negeri Yogyakarta. Yogyakarta :  Uni-

versitas Negeri Yogyakarta. 

7. Apertha Putri Khairul Fanny, Zukardi, Yusup Mahmud. 2018. Pengembangan LKPD Ber-

basis Open-Ended Problem Pada Materi Sefi Empat Kelas VII. Jurnal Pendidikan  Ma-

tematika. 12(2), 47-62. ISSN 1978-0044 

8. Agus & Jailani. 2014. Pengembangan Instrumen Asesmen Higher Order Thinking 

Skill  (HOTS) Pada Mata Pelajaran Matematika SMP Kelas VIII Semester 1. 

Jurnal Riset  Pendidikan Matematika. Vol 1 No.2. 

Validity Test of Development of Learning Devices Using Problem Solving Models             297



9. Miralles, P., Thangavel, K., Scannapieco, A. F., Jagadam, N., Baranwal, P., Fal-

du, B., ... & Stepanova, D. (2023). A critical review on the state-of-the-art and fu-

ture prospects of Machine Learning for Earth Observation Operations. Advances 

in Space Research. 

10. Mierdel, J., & Bogner, F. X. (2019). Is creativity, hands-on modeling and cogni-

tive learning gender-dependent?. Thinking Skills and Creativity, 31, 91-102. 

11. Moya, A., Navarro, E., Jaén, J., López-Jaquero, V., & Capilla, R. (2022). Exploit-

ing variability in the design of genetic algorithms to generate telerehabilitation 

activities. Applied Soft Computing, 117, 108441. 

12. Guthke, J. (1992). Learning tests-the concept, main research findings, problems 

and trends. Learning and individual differences, 4(2), 137-151. 

13. Vlahou, C. H., Kosmidis, M. H., Dardagani, A., Tsotsi, S., Giannakou, M., Giaz-

koulidou, A., ... & Pontikakis, N. (2013). Development of the Greek Verbal 

Learning Test: Reliability, construct validity, and normative standards. Archives 

of Clinical Neuropsychology, 28(1), 52-64. 

14. Chesebro, J. L., & McCroskey, J. C. (2000). The relationship between students' 

reports of learning and their actual recall of lecture material: A validity test. 

15. Chesebro, J. L., & McCroskey, J. C. (2000). The relationship between students' 

reports of learning and their actual recall of lecture material: A validity test. 

16. Anastasiadou, S. D. (2011). Reliability and validity testing of a new scale for 

measuring attitudes toward learning statistics with technology. Acta Didactica 

Napocensia, 4(1), 1-10. 

17. Wang, S., Zhang, K., Du, M., & Wang, Z. (2018). Development and measure-

ment validity of an instrument for the impact of technology-mediated learning on 

learning processes. Computers & Education, 121, 131-142. 

18. Sofia, H. W., Utomo, A. P., Hariyadi, S., Wahono, B., & Narulita, E. (2020). The 

validity and effectivity of learning using STEAM module with biotechnology 

game. JPBI (Jurnal Pendidikan Biologi Indonesia), 6(1), 91-100. 

19. Tittle, C. K. (1989). Validity: Whose construction is it in the teaching and learn-

ing context?. Educational measurement: Issues and practice, 8(1), 5-13. 

20. Bagozzi, R. P., Davis, F. D., & Warshaw, P. R. (1992). Development and test of a 

theory of technological learning and usage. Human relations, 45(7), 659-686. 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

298             G. Siagian and F. Festiyed

http://creativecommons.org/licenses/by-nc/4.0/

	Validity Test of Development of Learning Devices Using Problem Solving Models on Genetic Material to Train Critical Thinking Ability



