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Abstract 

The human reproductive system is one of the concepts in biology that requires a high level of 
conceptual understanding and is closely related to everyday life. This material has interrelated 
sub-concepts that allow students to understand it. An initial understanding of the reproductive 
organs is needed. If students' initial understanding is not strong, then understanding the next 
sub-concept will be prone to misconceptions.The aim of this study was to identify whether 
misconceptions exist among students and to determine which sub-concepts in the reproductive 
system are most affected. This study was conducted with 40 students of 11th-grade students 
from SMAN 12 Padang. Data were collected using CRI (Certainty of Response Index) is a 
measure of the level of respondents' confidence/certainty in answering each question given. 
CRI is usually based on a scale and is given together with each question. The data revealed 
that students had misconceptions in several sub-concepts. The highest misconception rate was 
in the sub-concept of menstruation at 35%, while the lowest was in the sub-concept of gamet 
formation at 20%. These misconceptions likely arise from students forming their own 
interpretations based on textbooks and teachers' explanations. 

Keywords: human reproduction, misconceptions, ovulation, meiosis, menstrual cycle. 

 
 

INTRODUCTION 

Conceptual understanding is a person's ability to know or understand, analyze, 

differentiate, provide examples, apply, rewrite, and conclude a concept that has been previously 

studied. Conceptual understanding is a person's ability to know or understand, analyze, 

differentiate, provide examples, apply, rewrite, and conclude a concept that has been previously 

studied. The explanation of the phenomenon or conception is sometimes not in accordance 

with the scientific explanation. This can result in errors in understanding the concept or give 

rise to alternative concepts that if not changed will continue to be integrated into the student's 

cognitive structure. This can result in misconceptions in students.  
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Misconception is an understanding of a concept or principle that is inconsistent with 

the generally accepted interpretation or view of the concept. Conceptions are generally built on 

common sense or built intuitively in an effort to give meaning to their everyday world of 

experience and are only pragmatic explanations of the world of reality. Misconceptions can 

arise from students' daily experiences, which may not align with scientific explanations or 

principles (Duda et al., 2021). This misalignment can lead to the formation of incorrect beliefs 

that persist even in the face of new information. Furthermore, Prayitno et al. (2020) categorize 

misconceptions into three types: pure misconceptions, false positives, and false negatives, 

illustrating the complexity of students' understanding and the various ways in which 

misconceptions can manifest. 

Teachers also play a critical role in the propagation of misconceptions. Their own 

misunderstandings can inadvertently be communicated to students, perpetuating incorrect 

beliefs. Yates & Marek (2014) emphasize the importance of teachers being aware of the 

misconceptions that students hold, particularly in subjects like biology, where misconceptions 

about evolution are prevalent. If teachers are not cognizant of these misconceptions, they may 

fail to address them effectively, allowing them to persist and hinder students' learning. 

Moreover, Nelson et al. (2017). argue that misconceptions are often reinforced when students 

are not made aware of their incorrect understandings, suggesting that educators need to 

actively engage students in discussions about common misconceptions in their fields. 

Textbooks and instructional materials are another significant factor contributing to 

student misconceptions. The way concepts are presented in textbooks can either clarify or 

confuse students' understanding. Aksoy & Erten (2022) found that misconceptions about 

global warming often stem from oversimplified or misleading information presented in 

educational materials. This highlights the need for textbooks to provide accurate and 

comprehensive explanations of scientific concepts to prevent the formation of misconceptions.  

Misconceptions significantly impact student learning outcomes because they can hinder 

the understanding of biological concepts. Biological concepts serve as the foundational 

building blocks of scientific literacy, enabling students to articulate and connect various 

phenomena encountered in daily life. High school students often struggle with cell concepts 

due to their abstract nature and the complexity of the terminology involved, which can hinder 

their overall understanding of biology (Luthfyanti, 2024). Lack of prior knowledge can 

exacerbate difficulties in grasping abstract biological topics, thereby emphasizing the need for 

effective instructional strategies that cater to students' varying levels of understanding 

(Soltura, 2021). 
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Semilarski et al. (2019) discuss the development of students' biological conceptual 

understanding over time, highlighting the need for ongoing assessment to track progress and 

identify areas for improvement. The integration of conceptual frameworks into biology 

education can also facilitate a deeper understanding of complex concepts. Wahlberg & Gericke 

(2018) argue that the contextualization of biological concepts, such as protein synthesis, 

enhances students' understanding by providing a clear framework for how different processes 

are interrelated.  

The interrelatedness of biological concepts necessitates that prior knowledge serves as 

a scaffold for new learning. Rowland et al. (2019), highlight the varying definitions of interest 

in biology education, suggesting that a deeper understanding of students' interests can enhance 

their engagement with complex biological ideas. Hsu et al. (2021) further emphasize that 

understanding is often defined as the ability to articulate concepts in one's own words, a skill 

that is crucial for students as they progress through their biology education. 

Misconceptions in biology, particularly in classification, can lead to significant gaps in 

understanding. For example, Espinoza (2021) found that students often struggle with the 

classification of living things, indicating that misconceptions are prevalent and require targeted 

educational strategies to address them effectively. This is particularly relevant in the context of 

teaching animal classification, where students may rely on non-taxonomic criteria such as 

habitat or locomotion rather than scientific classifications. 

In this research, the focus is on the topic of the human reproductive system, which is 

one of the key concepts in biology that requires a high level of conceptual understanding and 

is closely related to everyday life. This topic has interrelated sub-concepts, making prior 

understanding critical. If students' initial understanding is weak, they are more likely to 

experience misconceptions when learning subsequent sub-concepts. Therefore, the aim of this 

study is to determine whether students hold misconceptions and to identify which sub-concepts 

in the reproductive system are most frequently misunderstood.  

 

RESEARCH METHODS 

Methods 

This research is a descriptive study. The population in this study were all students of 

class XI IPA SMAN 12 Padang. The sampling technique in this study was cluster sampling 

involving 20 students of class XI IPA 1 and 20 students of class XI IPA 2. The CRI (Certainty 

of Response Index) test was then administered to the selected students, and their responses 

were collected for further analysis. The question criteria can be seen in Table 1. 
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Table 1. CRI question criteria with reproductive system material. 

Sub-concepts Number of 
questions 

Structure and function of human 
reproductive organs 
Gamete formation 
Ovulation 
Menstruation 
Fertilization, gestation, labor, 
and lactation 
Reproductive organ disorders 

4 
 
4 
4 
4 
4 
 
4 

Total 24 
 

Data Analysis  

Students' responses were analyzed to determine whether they Conceptual 

Understanding (CU), Misconception (M), and Lack of Conceptual Understanding (LCU). The 

categorization was achieved by evaluating the students' test responses alongside their 

confidence ratings (CRI scores). Scoring and tabulating the CRI index for each student. 

Determining students who do not know the concept, misconceptions and know the concept in 

each sub-concept of the reproductive system tested by referring to the provisions in the 

following Table 2. 

 

Table 2. Criteria for Conceptual Understanding, Misconception, and Lack of Understanding 

Criteria for Responses Low CRI Score (<2.5) High CRI Score (>2.5) 
Correct Lack of Conceptual 

Understanding (Guessing) 
Conceptual 

Understanding 
Incorrect Lack of Conceptual 

Understanding (Guessing) 
Misconception 

(Hasan et al., 1999) 

 

RESULTS AND DISCUSSION 

This study was carried out in July 2024 with 40 students from class XI IPA. The CRI 

test results revealed that the students exhibited misconceptions in specific sub-concepts, which 

are outlined in Table 3. 

 

Table 3. The presentation of misconceptions, lack of understanding, and accurate knowledge 

of high school students regarding the reproductive system material. 

Sub-concepts CU M LCU Total 
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Structure and function of human 
reproductive organs 
Gamete formation 
Ovulation 
Menstruation 
Fertilization, gestation, labor, 
and lactation 
Reproductive organ disorders 

85 
 

60 
50 
50 
65 
 

92,5 

0 
 

20 
30 
35 
25 
 
0 

15 
 

20 
20 
15 
10 
 

7,5 

100 
 

100 
100 
100 
100 

 
100 

 Conceptual Understanding (CU), Misconception (M), and Lack of Conceptual Understanding 

(LCU). 

According to Table 3, the results show that almost all students exhibited misconceptions 

across various sub-concepts, except for the sub-concepts of the Structure and Function of the 

Human Reproductive Organs and Reproductive Organ Disorders, which did not display any 

misconceptions. Other sub-concepts showed varying degrees of misconceptions among 

students. The highest rate of misconceptions was found in the sub-concept of Menstruation, 

with 35%, while the lowest rate occurred in the sub-concept of Gamete Formation, with only 

20%. Misconceptions were also observed in the sub-concepts of Fertilization, Gestation, Labor, 

and Lactation (25%), and Ovulation (30%). 

Based on the CRI test, the percentage comparison of misconceptions shown in Figure 

1, revealed that two sub-concepts did not exhibit any misconceptions. This is likely because 

most students had a good understanding of the Structure and Function of the Human 

Reproductive Organs. However, some students only knew that the female reproductive organ 

is the vagina and the male reproductive organs are the penis and testes. The data suggests that 

the incorrect understanding of the reproductive organs was more due to a lack of knowledge 

rather than a genuine misconception. Similarly, the sub-concept of Reproductive Disorders did 

not show any misconceptions, as students were generally familiar with reproductive issues, 

particularly those related to diseases caused by unhealthy or malfunctioning reproductive 

organs. 
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Figure 1. The presentation of misconceptions of high school students regarding the 

reproductive system material 

For example, when asked about disorders or diseases of the reproductive system, such 

as AIDS, students demonstrated a solid understanding of the disease, including its causes, 

development, and prevention. Menstruation had the highest misconception rate at 35%. This 

suggests that many students' understanding is influenced by myths, such as the belief that cold 

drinks can halt menstruation or that menopause results from depleted ovarian follicles. In 

reality, menopause occurs when ovarian follicles cease responding to FSH and LH hormones, 

leading to the cessation of ovulation (Hassan et al., 2022; Chothe et al., 2014; Ali et al., 2020). 

The perpetuation of these myths is linked to inadequate menstrual health education, which 

fosters stigma and misinformation (Putriyanti & Ratnawati, 2019; Palupi et al., 2020; 

Maulingin-Gumbaketi et al., 2022).  

Studies indicate that cultural beliefs and societal taboos contribute to misconceptions 

about menstruation, affecting adolescents' health and hygiene practices (Bukhari, 2023; 

Kashyap & Choudhari, 2023). Comprehensive sexual education and open discussions about 

menstruation can mitigate these myths, enhancing understanding and promoting healthier 

attitudes towards menstruation (Singh, 2023; Jarrah & Kamel, 2012; Neyazi et al., 2021). 

Addressing these misconceptions is crucial for improving menstrual health outcomes and 

empowering young women (El-Zeftawy, 2012; Garg & Anand, 2015; Karjee & Biswas, 2023). 

The misconceptions among students may be due to misinterpretations of the information 

provided by the teacher, though this cannot be generalized. 

The sub-concept with the lowest misconception rate was Gamete Formation (20%). 

Most students understood the process, although some simply memorized it without fully 
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grasping the underlying concept. The second-lowest misconception rate was observed in 

Fertilization, Gestation, Childbirth, and Lactation (25%). One misconception found was 

regarding contraceptive methods, where students mistakenly believed that the use of an 

intrauterine device (IUD) leads to permanent infertility, whereas it is actually tubectomy that 

results in permanent contraception. Tubectomy, which involves cutting and tying the fallopian 

tubes, is recognized as a permanent method of sterilization, while IUDs are classified as long-

term but reversible contraceptive methods (Marsaoly & Djama, 2022; Putri, 2023). 

Another example was related to pregnancy tests. Students thought that a urine test could 

confirm pregnancy because the hormones LH and FSH, which are present during the menstrual 

cycle, could be detected in urine. However, the correct concept is that pregnancy tests primarily 

detect human chorionic gonadotropin (hCG) in urine, a hormone produced shortly after 

implantation of a fertilized egg. Contrary to misconceptions, the hormones luteinizing hormone 

(LH) and follicle-stimulating hormone (FSH) are not indicative of pregnancy; rather, hCG 

levels rise significantly post-implantation, typically detectable around 11 days after conception 

by blood tests and about 12-14 days after conception by urine tests (Lis, 2023; Teixeira et al., 

2014). 

The final sub-concept with misconceptions was Ovulation, with a 30% misconception 

rate. Most students knew about ovulation and its process, but many only memorized the steps 

without understanding their significance. A prevalent misconception in reproductive biology 

is the belief that follicle-stimulating hormone (FSH) is the primary hormone responsible for 

triggering ovulation. In fact, luteinizing hormone (LH) plays a crucial role in this process. FSH 

is essential for the development of ovarian follicles, but it is the surge in LH that ultimately 

induces ovulation, as evidenced by the physiological mechanisms governing the menstrual 

cycle (Richards & Pangas, 2010).  

The interplay between FSH and LH is vital; while FSH promotes follicular growth, the 

LH surge leads to the release of a mature oocyte from the ovary (Ohta et al., 2017). This surge 

is triggered by elevated estrogen levels produced by the developing follicles, which signal the 

pituitary gland to release LH (Su et al., 2017). Thus, understanding the distinct roles of these 

hormones clarifies the ovulatory process and dispels the misconception surrounding FSH's role 

in ovulation (Kandaraki et al., 2017). 

Based on the data, it appears that students' misconceptions arose from errors in 

interpreting the material related to the reproductive system as presented by the teacher or in 

textbooks. Research indicates that textbooks are significant contributors to these 

misunderstandings, with studies revealing that they rank as a primary source of misconceptions 
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among students (Roy & Mohapatra, 2022). For instance, students struggle with complex 

biological processes such as oogenesis and gametogenesis, leading to a conflict between their 

preconceived notions and scientific concepts (Andariana et al., 2020). 

Additionally, misconceptions are exacerbated by the way reproductive health topics are 

presented, often resulting in confusion regarding essential concepts like fertilization and 

menstruation (Taufiq et al., 2017). The prevalence of misconceptions is further supported by 

findings from Permatadewi et al., who note that both students and teachers exhibit 

misunderstandings related to reproductive health, influenced by societal myths and 

misinformation (Permatadewi et al., 2019). Therefore, addressing these misconceptions 

requires a critical evaluation of educational resources and teaching methodologies. 

Based on these findings, preventive and corrective measures can be suggested. To 

enhance student learning and address misconceptions effectively, educators should implement 

several strategic measures. Engaging students with thought-provoking questions at the start of 

lessons can significantly boost their interest and motivation, fostering a conducive learning 

environment (Kiros et al., 2023). Additionally, administering diagnostic tests at the beginning 

or end of lessons allows educators to assess students' understanding and identify areas needing 

clarification (Abeya et al., 2021). Regular homework assignments and reviews further 

reinforce learning and provide opportunities for feedback (Odumu et al., 2022). Utilizing 

diverse contexts to explain concepts can help students relate to the material, thereby enhancing 

comprehension (Al-Hanawi et al., 2020). Lastly, conducting frequent oral tests serves as an 

effective tool for early detection of misconceptions, allowing for timely intervention (Adhena 

& Hidru, 2020). Collectively, these strategies not only facilitate the identification of 

misconceptions but also promote a more engaging and responsive educational experience. 

When students do have misconceptions, corrective actions for addressing student 

misconceptions can effectively employ various pedagogical strategies. Frequent oral 

questioning serves as a means to engage students and assess their understanding, allowing 

educators to identify misconceptions early on (Corral & Carpenter, 2023). Summarizing key 

points at the end of lessons reinforces learning and aids retention, as evidenced by studies 

showing that summarization enhances comprehension and long-term retention of material 

(Parong & Mayer, 2018). Furthermore, utilizing multiple contexts to explain concepts can 

deepen understanding, as it encourages students to apply knowledge in varied situations, 

thereby solidifying their grasp of the subject matter (Kowalski & Taylor, 2017). Regular 

practice not only fosters comfort in expressing thoughts but also enables teachers to pinpoint 

and rectify misconceptions more efficiently (Sibicky et al., 2020). Overall, these strategies 
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contribute to a more robust learning environment where misconceptions are actively addressed 

and corrected. 

 

CONCLUSION 

The study reveals that students often struggle with misconceptions, particularly in 

topics requiring in-depth comprehension and interconnected ideas. These misconceptions 

typically arise because students independently interpret and draw conclusions from teacher 

explanations and textbooks without clarifying their understanding with the teacher. As a result, 

these misunderstandings may persist over time. 
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