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ABSTRACT 

Life sciences research provides critical insights into disease processes 

and allows for the development of novel treatments and innovative 

medical technologies, thereby directly improving human health and 

technology. Despite the widely acknowledged relevance of life 

sciences, there has been a long-term pattern of low performance. 

This is due to inefficient teaching methods, as how a lesson is 

delivered influences the learners' level of understanding, among 

other things. Hence, the present study examined the experiences of 

life sciences teachers and learners in using IBL to enhance the 

academic performance of life science learners. This study was 

underpinned by the interpretivism paradigm, a qualitative approach, 

and a participatory research approach. The study population 

consisted of all life sciences learners in a rural school in the Amathole 

West district, Eastern Cape province of South Africa, from which 2 life 

sciences teachers and 14 learners were conveniently sampled. Data 

were collected using interviews, observations, and document 

reviews, and they were analysed using thematic analysis. The 

research findings revealed that enquiry-based learning has the 

potential to foster the development of critical thinking, problem-

solving, and communication skills among life sciences learners. 

However, several issues make it difficult to successfully implement 

enquiry-based learning in the context of teaching and learning life 

sciences, including a lack of resources, time constraints, misreading 

of instructions, a lack of support or supervision, and a lack of 

pedagogical topic expertise among teachers. The study concludes 

that enquiry-based learning, when done right, can help learners 

understand life sciences concepts deeper and remember what they 

have learnt for a longer period. 
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INTRODUCTION  
Any system of knowledge that deals with the physical world and its phenomena is referred to 

as science (Tang, 2020). It encompasses objective observations and methodical experiments, as 

well as the pursuit of knowledge that embraces universal facts. Aparicio-Ting and Slater (2019) 

define life science as a branch of science that studies living things and their fundamental 

processes. The study of life sciences contributes significantly to our understanding of disease 

processes and makes it possible to develop new treatments and cutting-edge medical 

equipment that improve both human health and technology (Aparicio-Ting & Slater, 2019). It 

produces ongoing innovation (organisational, managerial, and technological), which is 

responsible for productivity gains as well as the dynamic competitive advantage of companies, 

sectors, and countries in the emerging global economy (Navalpotro, 2021). Although life 

sciences is widely acknowledged to be important, there has been a long-standing trend of low 

performance in this subject (Butler, 2018), and South African students are no exception. Given 

that the way a lesson is delivered affects both its effectiveness and the students' degree of 

understanding, Reche (2018) contends that this is the result of inefficient teaching methods. 

According to Trujillo-Torres (2018), a significant relationship exists between a teacher's grasp of 

the subject matter, instructional approach, and the academic achievement of students. 

Consequently, the utilisation of insufficient pedagogical approaches persists in eliciting 

disengagement among learners, subsequently leading to subpar academic achievement (Ngema 

& Maphalala, 2021). To address the difficulties associated with subpar academic achievement 

in the field of life sciences, educators should effectively employ several pedagogical approaches 

such as visualisation, cooperative learning, technology integration, and Enquiry-Based learning 

(IBL). These tactics have been recognised as highly effective means of mitigating the negative 

impact of low performance (Tammen, et al., 2018).  

IBL is one of the best teaching strategies that can improve performance in the biological 

sciences (Tammen et al., 2018). In IBL, students ask, investigate, and respond to questions to 

put themselves at the centre of the learning process and take responsibility for their education 

(Onyema, 2019). According to Loeng (2020), it is also recognised as a form of self-directed 

learning technique where students assume accountability for their education. IBL is recognised 

as a teaching approach that fosters the growth of students' critical thinking and problem-solving 

skills (Gholam, 2019). Cheng et al. (2022) assert that IBL encourages students to formulate 

questions as a means of learning about a particular subject as opposed to imparting knowledge 

conventionally, like a lecture. According to Al Mamun (2020), enquiries in an IBL approach serve 

to delineate learning requirements, ignite students' curiosity, and cultivate the capacity for 

analytical thinking. According to Baharin et al. (2018), this strategy enables students to engage 

in problem investigation, explore alternate solutions, conduct observations, pose enquiries, 

experiment with ideas, and engage in creative and instinctual thinking. In contrast, IBL engages 

students in scientifically oriented projects that cultivate their ability to prioritise evidence, 

assess explanations, and substantiate their decisions (van Riesen, 2018). Although the necessity 
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for enquiry-based teaching and learning is becoming more widely acknowledged, many South 

African educators find it challenging to implement this pedagogical approach, especially in rural 

schools (Machado & Nahar, 2021). The employment of outdated, ineffective teaching 

techniques by teachers is the main source of the severe issues with the teaching tactics they 

employ when instructing science classes (Mabhoza & Olawale, 2024; Olawale & Hendricks, 

2024), which harms learners' performance in the life sciences (Antonenko, 2019). Hence, the 

present study aimed to examine the experiences of life sciences teachers and learners in using 

IBL to enhance the academic performance of life science learners. 

LITERATURE REVIEW 

The benefits of using enquiry-based learning methods in teaching and learning science 

subjects 

Life sciences is viewed as one of the most crucial subjects in our education to increase 

motivation and participation. According to Romero-Ariza (2020), learners who are interested in 

their learning are most likely to be motivated to continue learning new information and abilities. 

Learners are inspired to immerse themselves in the learning process by adopting this learning 

approach, and when they reach their conclusions, they will be able to research different topics, 

make additional connections, ask questions, and learn more (Oliver, 2020). Enquiry-based 

learning seems to be one of the strategies that increase the motivation and engagement of the 

learners. Also, Robledo and Miguel (2023) investigated the effects of enquiry-based learning in 

teaching and learning sciences and how it would improve learners’ grades in Turkey. Based on 

the research findings, it was suggested that learners work in groups, given that the strategy can 

help students develop collaboration and communication skills essential for scientific research. 

Similarly, a study conducted by McLoughlin and Findlayson (2020) explored how IBL improved 

the engagement of teachers and learners in Ireland. It was reported that enquiry-based science 

education has been promoted into modern times as an innovative teaching and learning 

methodology that engages students in science and motivates them to pursue careers in this 

area (McLoughlin & Findlayson, 2020). Through this approach, learners have become capable of 

identifying main questions and finding relevant answers. This is because IBL fosters ownership 

among learners, allowing them to research topics of personal interest as well as those of others, 

enhancing their autonomy in learning (Ruzaman, 2020). As stated by Grandgenett and Boocker 

(2015), the implementation of IBL facilitates learner engagement and acquisition of knowledge 

through personalised and comfortable approaches. By utilising open-ended questions, learners 

are encouraged to employ their problem-solving strategies and cognitive processes, thereby 

assuming a central role in the learning process (Aparicio-Ting, 2019). The effectiveness of setting 

objectives for learners and monitoring their progress is maximised when learning and 

development initiatives foster a culture that promotes ongoing enhancement (Rosmaiti, 2021). 

In general, IBL facilitates the development of learner ownership, as supported by research 

conducted by McLoughlin et al. (2015), Ruzaman (2020), and Mansour (2021). 
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Challenges of using enquiry-based learning in teaching life sciences  

Teachers have considerable challenges due to the misconception of the IBL method. One of the 

misconceptions held by certain educators in IBL classrooms is the assumption that learners will 

autonomously direct their learning (Gholam, 2019). According to Penn (2020), some educators 

engage in enquiry-based practices due to their adherence to the guidelines provided in the 

Curriculum and Assessment Policy Statement (CAPS) about the implementation of classroom 

strategies. Moreover, arguably, educators have challenges in stimulating students' curiosity and 

engagement with a subject matter before granting them the opportunity to pursue an 

autonomous investigation or collaboration with peers (Eltanahy, 2019). Some learners begin to 

complain about IBL and consider it uninteresting, losing interest and motivation, and this 

misperception is seen as a difficulty in teaching and learning. Another problem that teachers 

encounter is the emergence of unstructured groups. Some learners in unstructured groups are 

unlikely to cooperate because they lack knowledge on how to collaborate and exchange ideas 

for the tasks provided to them (Khalaf, 2018). Failure to form organised groups is comparable 

to conventional learning in that there is no obligation for learners to collaborate to attain the 

group's goal (Romero-Ariza, 2020). This drives other students to compete with one another or 

work alone in order to achieve their objectives (Gholam, 2019). According to Gholam (2019), 

another challenge of implementing IBL lies in the struggle that some students become unwilling 

to collaborate with others on the prescribed assignment. Similarly, the size of the class harms 

both students and teachers.  This is due to time spent scolding some students rather than 

instructing (Bovill, 2020). 

Anderson and Cha (2019) noted that classrooms should have at least 30 students for IBL 

to be effective because smaller scientific classes are easier to manage; nevertheless, adopting 

IBL will be challenging if classes are overloaded. As a result, (Firman et al., 2019) cite class size 

as one of the issues in the IBL class. Large classes are difficult to manage, and usually, they 

perform poorly. Students are less disruptive in smaller classes, and teachers spend less time on 

discipline, thus providing more time for lectures. Instructors' views have a substantial impact on 

IBL adoption, particularly in rural regions where instructors are less likely to use IBL in their 

lessons (Crotty, 2020). According to Fränkel et al. (2023), science teachers' attitudes regarding 

enquiry-based methods influence their teaching practices; when teachers' basic values 

contradict enquiry practices, using IBL as a teaching strategy becomes challenging. Similarly, 

beliefs are one of the most significant problems that science teachers confront while using IBL 

as a teaching and learning strategy (Romero-Ariza, 2020). Romero-Ariza (2020) adds that most 

science teachers are untrained in the use of IBL as a teaching approach, hence, they struggle 

with IBL since they were not taught how to use it (Romero-Ariza, 2020). On the other hand, 

many teachers avoid IBL due to a lack of information about it and a preference for teacher-

centred methods (Vella, 2021). As such, if these difficulties are not addressed, IBL 

implementation may be unsuccessful and ineffective. 
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THEORETICAL UNDERPINNINGS 

This study is theoretically grounded in constructivism learning theory, which dates back to Jean 

Piaget's 1936 cognitive-developmental work. According to the educational theory known as 

constructivism, students learn new material by integrating it with what they already know 

through social discourse and experience rather than by passively absorbing it through a direct 

process of knowledge transmission (Weingartner, 1969). According to Beilin (1992), the 

constructivist learning theory, as expounded by Piaget (1930), posits that the most effective 

means of acquiring knowledge is through active creation and introspection. Hence, knowledge 

can be understood as an individual's subjective interpretation. Amineh and Asl (2015) assert 

that students are expected to engage in the analysis of instructional materials and construct 

their interpretations drawing upon personal beliefs, prior experiences, and cultural context. 

Within the constructivist framework, it is widely recognised that two distinct schools of thought 

exist: cognitive constructivism and social constructivism. According to the cognitive 

constructivist perspective, the process of knowledge construction is influenced by an 

individual's subjective interpretation of their active experiences (Chiari & Nuzzo,1996). The 

second school of social constructivism posits that human development is contingent upon social 

context, and information acquisition is facilitated by interpersonal exchanges (Vygotsky et al., 

1934). 

According to Piaget's constructivism thesis, people learn from their experiences and 

create meaning. Learning theories, instructional strategies, and educational reform were all 

included in Piaget's philosophy (Hein, 1991). Assimilation and accommodation are two essential 

elements in the formation of a person's new knowledge. The process by which a person 

integrates new experiences into preexisting ones is known as assimilation (DeVries, 2000). 

Ultimately, this changes people's perceptions by inspiring them to form fresh viewpoints, 

examine long-held beliefs, and choose what matters. Contrarily, accommodation is the process 

of reinterpreting the outside world and novel experiences considering one's preexisting mental 

capacity (Murray, 2012). People have certain ideas about how the world should work. When 

items do not function in the situation, they must adjust and reframe the outcomes' 

expectations. 

Constructivism, as advocated by Piaget, is concerned more with the process of learning 

than the causes of learning. Teachers are incredibly important. In this concept, teachers help 

students deepen their understanding by acting as facilitators rather than lecturers. This shifts 

the emphasis to the learner and their learning rather than the teacher and the lecture. In 

addition, the resources and lesson plans required for this theory of learning differ from those 

used in traditional education. The instructor ought to start posing enquiries in place of telling 

(Goodyear & Casey, 2015; Adebola, 2021). In this case, the facilitator must make sure that the 

student learns from their conclusions rather than being instructed by providing answers to 

questions that are only relevant to their curriculum. Furthermore, teachers engage in ongoing 

conversations with students, resulting in a learning experience that is open to several paths 
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depending on the students’ requirements as the learning progresses. Rodwell (1998) stressed 

that teachers who adhere to the constructivism theory must push their pupils to become good 

critical thinkers and serve as mentors, counsellors, and coaches in addition to being teachers. 

Problem Statement  

Educational institutions worldwide are actively endeavouring to achieve favourable outcomes 

in the domains of Mathematics and Science (Gudyanga, 2019). According to Maringe et al. 

(2015), educational institutions in South Africa are significantly disadvantaged in terms of their 

scientific experimentation capabilities due to insufficient funding. According to Jita (2019), 

European science education has transformed conventional instructional approaches to IBL, 

resulting in enhanced comprehension and knowledge acquisition among students. Although 

there is a consensus regarding the necessity of enquiry-based teaching and learning, numerous 

educators in South Africa, particularly those in rural schools, struggle to include this pedagogical 

method (Machado, 2023). The utilisation of teaching methodologies in science courses by 

educators is currently facing a significant issue. The primary factor contributing to the low 

performance of students in life sciences is the utilisation of outdated and inadequate 

instructional approaches (Antonenko, 2019). Thus, in the present state of science education, it 

is imperative to teach science topics to integrate modern teaching and learning approaches that 

bridge the disparity between the knowledge imparted in schools and that knowledge acquired 

from other information sources (Cabalang & Cabalang, 2022). In light of this, it is imperative to 

seek out novel pedagogical methods and approaches that are more efficacious in the realm of 

science education to enhance learners' engagement, motivation, and academic performance. 

Research Question 

i.What are the experiences of life sciences teachers and learners on the use of enquiry-based 

learning in enhancing learners’ academic performance? 

RESEARCH METHODS 

Underpinned by the interpretivism paradigm, this study employed a qualitative research 

approach. According to the interpretivism paradigm, a single phenomenon can have multiple 

interpretations, making reality multifaceted and diversified (Leader, 2020). It encourages the 

notion that individuals actively create their social reality through their intentional and creative 

acts. According to interpretivism, meanings and understandings at the social and experiential 

levels form the intersubjective foundation of reality (Galimberti & Spanò, 2017). The foundation 

of interpretivism is the qualitative approach to data collecting, which includes observation and 

interviewing (Schmidt, 2020). This study used a qualitative research approach as a result. To 

ascertain the underlying significance of the situation, this method used phases of reasoning 

(Blackstone, 2018). Because the qualitative research approach focused on obtaining as much 

information as possible from a limited sample size, it was determined to be appropriate for this 

study (Bai et al., 2020). Given that participants can express themselves while providing data, it 

is a more flexible method (Creswell et al., 2020). Besides, the qualitative research approach was 
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a good fit for this study because it helped the researchers better understand the challenges that 

teachers and students face when teaching and learning the biological sciences and strive to 

devise innovative solutions.  

The design of the study was participatory action research. As per Galletta and Torre 

(2019), participatory action research (PAR) is regarded as a qualitative investigation that is 

democratic, equitable, freeing, and enriching of life, setting it apart from other qualitative 

approaches. For this study, two life sciences teachers and fourteen Grade 10 life sciences 

learners from a chosen school in Buffalo City Metro District, Eastern Cape Province, were 

conveniently sampled, making a total of 16 participants. The school is a well-performing school 

in the sub-urban areas of Bisho, the capital of the Eastern Cape Province, South Africa. During 

participant selection, gender equity was considered in the selection of 8 female learners and 8 

male learners, as well as 1 male and 1 female teacher. As a result, data were acquired through 

observation, document analysis, and in-person semi-structured interviews with instructors and 

students studying the life sciences. Documents for analysis included all the CAPS documents, 

report cards, and performance sheets. The triangulation of data sources guaranteed the 

reliability of the data. Confidentiality, anonymity, and privacy were preserved for ethical 

reasons, except for information indicating that no harm would be done to a person. Before the 

commencement of data collection, this provision was explained and accepted, and each 

participant's consent was requested. 

Data Analysis 

The methodical use of logical and/or statistical techniques to characterise, illustrate, and 

evaluate data is known as data analysis (Vanier et al., 2021). The researchers employed a 

thematic analysis for this investigation. The process of extracting themes from a dataset involves 

going over it and searching for consistent patterns in meaning (Braun & Clarke, 2021). Thematic 

analysis is a type of qualitative data analysis. There are multiple approaches to conducting 

thematic analysis, but, the most widely used approach has six stages: familiarisation, coding, 

generating themes, reviewing themes, defining, and labelling themes, and writing up (Braun & 

Clarke, 2021). A helpful method for comprehending events, ideas, or behaviours within a data 

collection was thematic analysis. For this study, thematic analysis made sense because it offered 

the benefit of being a flexible approach to qualitative analysis and that allowed the researchers 

to produce new insights and concepts derived from data.  

RESULTS AND DISCUSSION 

This study examined the experiences of life sciences teachers and learners on the use of enquiry-

based learning in enhancing learners’ academic performance. The results and discussions are 

presented under the following themes: 

• Benefits of using enquiry-based learning in the teaching and learning of life sciences  

• Challenges of using enquiry-based learning in the teaching and learning of life sciences. 
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Table 1. 

Code representing the research participants 

Participants Codes  

Life Sciences Teacher 1 &2   LST 1 & LST 2 

Life Sciences Learner 1,2,3,4……14   LSL1, LSL2, LSL3……. LSL14 

 

Benefits of using enquiry-based learning methods in teaching and learning science subjects 

To understand the benefits of using enquiry-based learning methods in teaching and learning 

life sciences, participants were asked, “In what ways has the implementation of enquiry-based 

learning improved the academic performance of Grade 10 learners in life sciences?” The 

research findings reveal that the implementation of enquiry-based learning has helped most 

teachers to improve their results in their classrooms, assisted learners in mastering their 

thinking skills, and enhanced collaboration. 

For instance, a teacher said that: 

The implementation of enquiry-based learning in Grade 10 life sciences has been shown 

to improve academic performance through active engagement and developing critical 

thinking skills. These positive outcomes contribute to learners’ success in the subject and 

their ability to apply scientific principles effectively. (LST1) 

Similarly, another teacher posits that: 

Learners were tasked with conducting an enquiry-based investigation into a local 

ecosystem. They explored the interrelationships between different organisms, studied 

environmental factors, and analysed the impacts of human activities. Through data 

collection, conducting experiments, and drawing conclusions, learners gained a profound 

understanding of ecological concepts and the delicate balance within the ecosystem. 

(LST2) 

From the above, it is evident that IBL means helping learners to collaborate and improve their 

problem-solving skills with the teachers. However, this understanding of IBL is in line with those 

of learners who stated that: 

The implementation of enquiry-based learning has made me understand life sciences 

better and made me know how to apply what I am learning in real life. It encouraged me 

to think more outside the box and helped me understand life sciences and how it works 

in real life. So, rather than solely relying on our teachers and textbooks, this approach 

encourages us to explore, investigate, and discover knowledge from our curiosity. (LSL1) 

Furthermore, research findings show that learners do not gain only one or two skills when 

enquiry-based learning is implemented in the teaching of life sciences, but they also acquire 

thinking skills and collaborative skills, which help them work cooperatively., Furthermore, using 

IBL has assisted learners in conducting experiments on their own, as well as working with peers 

collectively, which has strengthened their communication skills. A learner also supports the 

above view by claiming that: 
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Enquiry-based learning has helped me better in doing group work and understanding 

projects and also made me able to do experiments. It has helped me to engage more in 

group work and made me more curious about experimenting. Also, it helped me to think 

critically and has made me understand life sciences better in the outside world. It has 

broadened my understanding of life sciences because I get to connect with the real world 

and learn new things. (LSL 8) 

Similarly, another participant iterates: 

Using this method allows us to learn more interestingly because we can conduct research, 

work in groups, solve problems together with my friends …. and I even learn a lot from 

them when we work in groups because we are all working towards the same goals. (LSL 

14) 

Research findings from the above revealed that IBL requires learners to solve problems 

and make connections between different concepts, which helps them develop valuable 

problem-solving skills that are essential in the study of life sciences. Similarly, the findings 

revealed that the use of IBL in teaching and learning of life sciences encourages critical thinking, 

fosters curiosity and motivation amongst learners, promotes a deeper understanding of life 

sciences concepts through experiments and hands-on approach, and encourages collaboration 

and communication through teamwork. These findings are similar to those of Cabalang and 

Cabalang (2022), who stated that enquiry-based learning is an educational approach that 

facilitates learners in actively engaging in the processes of knowledge generation and acquiring 

information through enquiry. As such, this approach entails cultivating research skills among 

learners, leading to the eventual adoption of a lifelong learning mindset (Cabalang & Cabalang, 

2022). During observations, it was evident that the learners actively engaged in the learning 

process through different enquiry-based learning activities such as projects, group work, and 

classroom debates. This showed the heightened level of curiosity and motivation to explore 

scientific concepts and phenomena. Through hands-on experiments and research, learners 

gained a deeper understanding of life sciences topics, demonstrated by their ability to apply 

knowledge to real-world situations. Additionally, the collaboration and communication skills of 

Grade 10 learners were enhanced through enquiry-based learning.  

The findings from the interview and observation corroborate those of the reviewed 

document. The CAPS for life sciences Grades 10-12 emphasises the effective use of different 

teaching and learning strategies to improve the performance of learners. Similarly, one of the 

specific aims of the policy document emphasises establishing numerous links among various 

ideas and concepts because the establishment of linkages allows learners to effectively transfer 

and use their acquired information in novel and unfamiliar situations. According to Berhanu and 

Sheferaw (2022), the implementation of enquiry-based learning in the teaching and learning of 

life sciences has the potential to create such linkage, augment student engagement, bolster 

academic accomplishment, and foster the cultivation of higher-order thinking skills. Similarly, 

Gholam (2019) maintains that an enquiry-based learning (IBL) environment provides students 
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with an opportunity to participate in a genuine process that reflects real-world practices. In this 

environment, students develop and utilise seven crucial skills, including critical thinking, 

problem-solving, collaboration, leadership, agility and adaptability, initiative and 

entrepreneurialism, effective oral and written communication, as well as information access 

and analysis, in addition to curiosity and imagination. Enquiry-based learning is rooted in the 

theoretical framework of constructivism, a learning theory that asserts that individuals actively 

construct their knowledge and derive meaning from their unique experiences (Tamim & Grant, 

2013). IBL enables the acquisition of information (learning) through active construction rather 

than passive transmission facilitated by the teacher. 

Challenges of using enquiry-based learning in teaching and learning life sciences 

To understand the challenges in the use of enquiry-based learning for teaching and learning life 

sciences, participants were asked, “What are the challenges of using enquiry-based learning in 

the teaching and learning of life sciences?”  Research findings revealed that the use of IBL is 

more time-consuming than the traditional lecture style method, given that it requires more 

facilitation and guidance from the teachers. For instance, a participant shared that: 

This type of teaching approach seems to be good, but the problem is that it takes so much of 

your time as a teacher because you have to move from one group to the other, and by the end 

of the teaching period, you realise that you have not covered what is expected of you in that 

period – this is why most of the time I teach using the traditional way. (LST 2) 

While time management seems to be one of the major challenges in the use of IBL in 

teaching and learning life sciences, research findings also revealed that a lack of resources, and 

teacher pedagogical content knowledge also contribute to the non-implementation of IBL. For 

instance, a participant stated: 

…I think this teaching method is very interesting, but it could have been funnier if the 

teacher had provided us with materials that bring life to the class. For instance, when we 

were taught animal behaviour, the teacher only showed us from our textbooks instead of 

taking us to observe these animals ourselves and write down what we observed. (LS11) 

In line with the above response, another participant indicated: 

There is a lot that we would like to teach our learners, but we do not have enough 

materials or resources that can accommodate this type of teaching approach. Sometimes, 

you want to implement that specific strategy, but you end up using the traditional 

approaches because the number of learners in my class is too much and my class is small, 

therefore, it becomes very difficult to teach and assess them using the IBL strategy. (LST 

1). Similarly, a participant added thus: 

The teaching method is good and interesting, but whenever we try to solve a task through 

enquiry, we most times misunderstand the question, and this always leads to a lack of 

interest to fully engage in the teaching and learning activities. (LS8) 

From the above, it is evident that a good instructional strategy is not without a hitch. This view 

was corroborated by a participant who stated thus: 
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This is a good teaching method which is different from what our teachers used to teach 

us but sometimes, when a question is posed, you get confused and need the teacher to 

provide clues on how to go about answering the question you realise that by the time you 

are calling the teacher, someone else also needs her assistance. (LS13) 

Research findings from the above responses revealed that although enquiry-based 

learning helps learners develop critical thinking, problem-solving, and communication skills, its 

effective implementation is not without some challenges. Hence, the findings revealed that 

limited resources, time constraints, misinterpretation of instructions, limited support or 

guidance, and teacher pedagogical content knowledge contribute to the challenges that hinder 

the implementation of IBL in the teaching and learning of life sciences. These findings 

corroborate those of the formal observation. During observation, it became very evident that 

life sciences teachers sometimes switch from the use of IBL to a traditional approach of teaching, 

which makes them struggle to finish the topic at hand within the allocated time. The observation 

findings also indicate a lack of resources in the field of life sciences that support the 

implementation of enquiry-based learning. Additionally, the large class size poses challenges for 

teachers in providing individualised assistance and assessing student work. These findings 

corroborate those of some studies (Alhendal et al., 2015; Gelder et al., 2015; Quigley et al., 

2011), who stated that the primary problem for educators who possess the necessary training 

and qualifications to teach using enquiry approaches typically revolves around the issue of large 

class sizes and its potential impact on effective classroom management. 

In a similar vein, Nicol (2021) posited that educators exhibit a reluctance to employ 

enquiry-based methodologies due to a deficiency in essential skills about the incorporation of 

technology that facilitates enquiry-based learning. Additionally, teachers are deterred by the 

substantial temporal and energetic investments required for the meticulous preparation of 

enquiry-based science lessons, which are designed to foster students' substantive engagement 

in investigation and discourse within the classroom setting. According to Hofstein and Mamlok-

Naaman (2007), the existing research literature does not provide a definitive consensus on the 

effectiveness of enquiry-based instruction in enhancing overall conceptual understanding. 

However, staunch opponents and critics of these instructional approaches argue that there is a 

lack of empirical evidence supporting the assertion that learners derive greater benefits from 

receiving partial information about concepts and procedures as opposed to complete 

information. Numerous scholars have contended that it is imperative to provide learners with 

tailored instructional support in their respective domains (Hofstein & Mamlok-Naaman, 2007; 

Olawale, 2023). According to Nicol (2021), it is argued that the successful implementation of an 

enquiry-based science lesson within a reasonable timeframe can be accomplished through 

effective planning, a comprehensive understanding of the curriculum's structure and topic 

sequence, the presence of appropriate curricular resources that can be adapted as needed, and 

the utilisation of pedagogical skills that incorporate technology.  
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Furthermore, Nicol (2021) argued that in light of the progress made in science education 

research and the rapid pace of technological advancements, the future of enquiry-based science 

instruction necessitates a deliberate emphasis on professional development within science 

education institutions. The objective of such professional development initiatives would be to 

alleviate teachers' anxiety levels while simultaneously enhancing their confidence and self-

efficacy. The aforementioned areas can be enhanced by the implementation of a consistent, 

year-round training programme, which is bolstered by the collaboration of colleagues within the 

educational setting and the support of school management. Similarly, Kilinc et al. (2016) added 

that enhancing the technological proficiency of teachers, offering more in-service training 

focused on technology, and expanding access to such training for all teachers will promote the 

utilisation of technology in preparing students for the future.  

CONCLUSION 

The current study examined the experiences of life sciences teachers and students about the 

use of enquiry-based learning as a strategy to enhance students' academic performance. The 

research findings indicate that enquiry-based learning possesses the capacity to facilitate the 

cultivation of critical thinking, problem-solving, and communication abilities in learners. 

However, factors such as limited resources, time restrictions, misreading of instructions, limited 

support or supervision, and inadequate teacher pedagogical topic expertise pose problems that 

impede the successful implementation of enquiry-based learning in the context of teaching and 

learning life sciences. Therefore, the study concludes that when successfully implemented, 

enquiry-based learning can facilitate a more profound comprehension of life sciences ideas and 

facilitate the long-term retention of knowledge. Furthermore, this approach fosters the 

cultivation of essential abilities and helps learners develop important skills such as research, 

communication, and collaboration, which are essential for success in life sciences. Based on the 

aforementioned, the study recommends that life sciences teachers should encourage the use 

of hands-on activities, collaborative learning, and the integration of technology, which is capable 

of providing learners with access to a wide range of resources and information. In addition, 

teachers are encouraged to employ real-world applications that connect life sciences concepts 

to real-world examples, which can assist learners in seeing the relevance and importance of 

what they are learning.  

Limitations 

The limitations of the study were caused by two major factors: the language barrier and the 

nature of the research approach used for the study. Firstly, the school is in a deep rural area, 

therefore, learners were unfamiliar with the use of English when asking questions, and that 

presented a challenge for the researcher during the interview because sometimes learners did 

not understand the questions properly and interpreted the questions wrongly. To avoid those 

misunderstandings and enhance better communication, the researchers decided to address the 

interview questions both in isiXhosa (local language) and English. Secondly, due to the 
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qualitative character of the research, there was concern that certain participants could be 

reluctant to participate in the study due to the sensitive nature of the research topic, which 

delved into the ability of teachers to use teaching methods in life sciences classes. The 

researcher made concerted effort to explain the specific focus of the research, emphasising that 

the study centred on the methods employed in the instruction and acquisition of knowledge in 

the field of life sciences and not necessarily on their ability to use specific methods. 

REFERENCES 

Adebola, O. (2021). Supplemental Instruction as a Tool for Students’ Academic Performance in 

Higher Education. Journal of Culture and Values in Education, 4(2), 42-51. 

https://doi.org/10.46303/jcve.2021.4   

Al Mamun, M. A. (2020). Instructional design of scaffold online learning modules for self-

directed and inquiry-based learning environments. Computers & Education, 44(1), 144. 

https://doi.org/10.1016/j.compedu.2019.103695 

Alharahsheh, H. H., & Pius, A. (2020). A review of key paradigms: Positivism VS interpretivism. 

Global Academic Journal of Humanities and Social Sciences, 2(3), 39-43. 

Alhendal, D., Marshman, M., & Grootenboer, P. (2015). Kuwaiti science teachers’ beliefs and 

intentions regarding the use of inquiry-based instruction. International Journal of 

Science and Mathematics Education, 1455-1473. https://doi.org/10.1007/s10763-015-

9671-0 

Amineh, R. J., & Asl, H. D. (2015). Review of constructivism and social constructivism. Journal 

of Social Sciences, Literature, and Languages, 1(1), 9-16. 

Anderson, J., & Cha, U. (2019, July). Implementing inquiry-based learning (ibl): opportunities 

and constraints for beginning secondary mathematics teachers. In 43rd Annual Meeting 

of the International Group for the Psychology of Mathematics Education Volume 2 

Research Reports (AK) (p. 25). 

Antonenko, D., Thams, F., Uhrich, J., Dix, A., Thurm, F., Li, S. C., ... & Flöel, A. (2019). Effects of 

a multi-session cognitive training combined with brain stimulation (TRAINSTIM-COG) on 

age-associated cognitive decline–study protocol for a randomized controlled phase IIb 

(MONOCENTER) trial. Frontiers in Aging Neuroscience, 11, 200. 

https://doi.org/10.3389/fnagi.2019.00200 

Aparicio-Ting, F., & Slater, D.  (2019). Inquiry-based learning(IBL) as a driver of curriculum: A 

staged approach papers on postsecondary learning and teaching. Inquiry-based 

Learning, 44-51. 

Baharin, N., Kamarudin, N., & Manaf, U. K. A. (2018). Integrating STEM education approach in 

enhancing higher order thinking skills. International Journal of Academic Research in 

Business and Social Sciences, 8(7), 810-821. https://doi.org/10.6007/IJARBSS/v8-

i7/4421 

https://doi.org/10.46303/jcve.2021.4
https://doi.org/10.1016/j.compedu.2019.103695
https://doi.org/10.1007/s10763-015-9671-0
https://doi.org/10.1007/s10763-015-9671-0
https://doi.org/10.3389/fnagi.2019.00200
https://doi.org/10.6007/IJARBSS/v8-i7/4421
https://doi.org/10.6007/IJARBSS/v8-i7/4421


      32 
 

 
JCVE 2024, 7(1): 19-36

Bai, S., Hew, K. F., & Huang, B. (2020). Does gamification improve student learning outcome? 

Evidence from a meta-analysis and synthesis of qualitative data in educational 

contexts. Educational Research Review, 30, 100322. 

https://doi.org/10.1016/j.edurev.2020.100322 

Beilin, H. (1992). Piaget's enduring contribution to developmental psychology. Developmental 

Psychology, 28(2), 191. https://doi.org/10.1037/0012-1649.28.2.191 

Berhanu, M., & Sheferaw, H. (2022). The effectiveness of guided inquiry-based learning 

strategy on learning physical and chemical changes. African Journal of Chemical 

Education, 12(2), 149-185.  

Blackstone, A. (2018). Principles of sociological inquiry: Qualitative and quantitative methods. 

Saylor Foundation. 

Bovill, C. (2020). Co-creation in learning and teaching: The case for a whole-class approach in 

higher education. Higher Education, 79(6), 1023-1037. https://doi.org/10.1007/s10734-

019-00453-w 

Braun, V., & Clarke, V. (2021). Can I use TA? Should I use TA? Should I not use TA? Comparing 

reflexive thematic analysis and other pattern‐based qualitative analytic approaches. 

Counselling and Psychotherapy Research, 21(1), 37–47. 

https://doi.org/10.1002/capr.12360 

Butler-Wheelhouse, D. (2018). Perceptions of risks to elite secondary school education in South 

Africa (Doctoral dissertation, University of Oxford). 

Cabalang, E. J., & Cabalang, M. N. (2022). Inquiry-Based Learning as A Strategy in Teaching 

Earth and Life Science Among Grade 11 Learners. International Journal of Scientific 

Research in Multidisciplinary Studies, 8(1), 1-5. 

Cheng, M. T., Chou, W. C., Hsu, M. E., & Cheng, F. C. (2022). Blending educational gaming with 

physical experiments to engage high school students in inquiry-based learning. Journal 

of Biological Education, 1-20. https://doi.org/10.1080/00219266.2022.2157861 

Chiari, G., & Nuzzo, M. L. (1996). Psychological constructivisms: A metatheoretical 

differentiation. Journal of Constructivist Psychology, 9(3), 163-184. 

https://doi.org/10.1080/10720539608404663 

Coccia, M. (2019). Why do nations produce scientific advances and new technology? 

Technology in Society 14(2), 9-20 

Creswell, C., Waite, P., & Hudson, J. (2020). Practitioner Review: Anxiety disorders in children 

and young people–assessment and treatment. Journal of Child Psychology and 

Psychiatry, 61(6), 628–643. https://doi.org/10.1111/jcpp.13186 

Crotty, E. E., Leary, S. E., Geyer, J. R., Olson, J. M., Millard, N. E., Sato, A. A., ... & Vitanza, N. A. 

(2020). Children with DIPG and high-grade glioma treated with temozolomide, 

irinotecan, and bevacizumab: the Seattle Children’s Hospital experience. Journal of 

Neuro-oncology, 148, 607-617. https://doi.org/10.1007/s11060-020-03558-w 

https://doi.org/10.1016/j.edurev.2020.100322
https://doi.org/10.1037/0012-1649.28.2.191
https://doi.org/10.1007/s10734-019-00453-w
https://doi.org/10.1007/s10734-019-00453-w
https://doi.org/10.1002/capr.12360
https://doi.org/10.1080/00219266.2022.2157861
https://doi.org/10.1080/10720539608404663
https://doi.org/10.1111/jcpp.13186
https://doi.org/10.1007/s11060-020-03558-w


33               
 

 
JCVE 2024, 7(1): 19-36

DeVries, R. (2000). Vygotsky, Piaget, and education: A reciprocal assimilation of theories and 

educational practices. New ideas in Psychology, 18(2-3), 187–213. 

https://doi.org/10.1016/S0732-118X(00)00008-8 

Eltanahy, M. (2019). Science teachers' and students' perceptions of the implementation of 

inquiry-based learning instruction in a middle school in Dubai were also assessed. 

Journal of Education, 199(1), 13–23. https://doi.org/10.1177/0022057419835791 

Firman, M. A., Ertikanto, C., & Abdurrahman, A. (2019). Description of meta-analysis of 

inquiry-based learning of science in improving students’ inquiry skills. In Journal of 

Physics: Conference Series (Vol. 1157, No. 2, p. 022018). IOP Publishing. 

https://doi.org/10.1088/1742-6596/1157/2/022018 

Fränkel, S., Sterken, M., & Stinken-Rösner, L. (2023). From barriers to boosters: initial teacher 

education for inclusive science education. In Frontiers in Education (Vol. 8, p. 1191619). 

Frontiers. https://doi.org/10.3389/feduc.2023.1191619 

Galimberti, C., & Spanò, C. (2017). Intersubjectivity in media consumption as a result of the 

relation between text and context: the case of Game of Thrones. Essais. Revue 

Interdisciplinaire d’Humanités, (12), 191-208. https://doi.org/10.4000/essais.3091 

Galletta, A., & Torre, M. E. (2019). Participatory action research in education. In Oxford 

research encyclopedia of education. 

https://doi.org/10.1093/acrefore/9780190264093.013.557 

Gelder, J. I., Abraham, M. R., & Greenbowe, T. J. (2015). Teaching electrolysis with guided 

inquiry. In M. V. (Ed.), Sputnik to Smartphones: A Half-Century of Chemistry Education 

(pp. 141-154). https://doi.org/10.1021/bk-2015-1208.ch009 

Gholam, A. P. (2019). Inquiry-based learning: Student teachers’ challenges and perceptions. 

Journal of Inquiry and Action in Education, 16(1), 6. 

Goodyear, V. A., & Casey, A. (2015). Innovation with change: Developing a community of 

practice to help teachers move beyond the ‘honeymoon ‘of pedagogical renovation. 

Physical Education and Sport Pedagogy, 20(2), 186–203. 

https://doi.org/10.1080/17408989.2013.817012 

Grandgenett, N., Boocker, D., Ali, H., Hodge, A., Dorn, B., & Cutucache, C. (2015). Community 

chairs as a catalyst for campus collaborations in STEM. Metropolitan Universities, 26(1), 

71-96. 

Gudyanga, R., & Jita, L. C. (2019). Teachers' implementation of laboratory practicals in the 

South African physical sciences curriculum. Issues in Educational Research, 29(3), 715-

731. 

Hein, G. E. (1991). Constructivist learning theory. Institute for Inquiry. Available 

at:/http://www. exploratorium. edu/ifi/resources/constructivistlearning. htmlS. 

Hofstein, A., & Mamlock-Naaman. (2007). The laboratory in science education: the state of the 

art. Chemistry Education Research and Practice, 8(2), 105-107. 

https://doi.org/10.1039/B7RP90003A 

https://doi.org/10.1016/S0732-118X(00)00008-8
https://doi.org/10.1177/0022057419835791
https://doi.org/10.1088/1742-6596/1157/2/022018
https://doi.org/10.3389/feduc.2023.1191619
https://doi.org/10.4000/essais.3091
https://doi.org/10.1093/acrefore/9780190264093.013.557
https://doi.org/10.1021/bk-2015-1208.ch009
https://doi.org/10.1080/17408989.2013.817012
https://doi.org/10.1039/B7RP90003A


      34 
 

 
JCVE 2024, 7(1): 19-36

Jita, L. C., & Ige, O. A. (2019). South African teachers’ mathematical knowledge: Reflections 

from Short Learning Intervention Programme (SLIP). Problems of Education in the 21st 

Century, 77(6), 705. https://doi.org/10.33225/pec/19.77.705 

Khalaf, B. K. (2018). Traditional and Inquiry-Based Learning Pedagogy: A Systematic Critical 

Review. International Journal of Instruction, 15(2), 545-564. 

https://doi.org/10.12973/iji.2018.11434a 

Kilinc, E., Kilinc, S., Kaya, M., Başer, E., Er Türküresin, H., & Kesten, A. (2016). Teachers’ 

Attitudes Toward the Use of Technology in Social Studies Teaching. Research in Social 

Sciences and Technology, 1(1). https://doi.org/10.46303/ressat.01.01.3  

Leader, J. S. (2020). Mutual shaping of tele-healthcare practice: Exploring community 

perspectives on telehealth technologies in Northern and Indigenous contexts (Doctoral 

dissertation, University of Saskatchewan). 

Loeng, S. (2020). Self-directed learning: A core concept in adult education. Education Research 

International, 2020, 1-12. https://doi.org/10.1155/2020/3816132 

Mabhoza, Z., & Olawale, B. (2024). Chronicling the Experiences of Mathematics Learners and 

Teachers on the Usage of Guided Discovery Learning (GDL) in Enhancing Learners’ 

Academic Performance. Research in Social Sciences and Technology, 9(1), 141-155. 

https://doi.org/10.46303/ressat.2024.8  

Machado, C., & Nahar, L. (2023). Influence of a Multiphase Inquiry-based Learning Project on 

Students' Science Literacy. Journal of Education in Science Environment and 

Health, 9(3), 206-223. https://doi.org/10.55549/jeseh.1331483 

Maringe, F., Masinire, A., & Nkambule, T. (2015). Distinctive features of schools in multiple 

deprived communities in South Africa: Implications for policy and 

leadership. Educational Management Administration & Leadership, 43(3), 363-385. 

https://doi.org/10.1177/1741143215570303 

McLoughlin, E., Murphy, C., Finlayson, O., Corriveau, K., & McNally, S. (2020). ‘We practise 

every day’: parents’ attitudes towards early science learning and education among a 

sample of urban families in Ireland. European Early Childhood Education Research 

Journal, 28(6), 898-910. https://doi.org/10.1080/1350293X.2020.1836588 

Murray, J. (2012). An exploration of young children’s engagements in research behaviour 

(Doctoral dissertation, The University of Northampton). 

Navalpotro, P., Castillo-Martínez, E., & Carretero-González, J. (2021). Sustainable materials for 

off-grid battery applications: advances, challenges and prospects. Sustainable Energy & 

Fuels, 5(2), 310-331. https://doi.org/10.1039/D0SE01338B 

Ngema, T. N., & Maphalala, M. C. (2021). The enablers and constraints of learner progression 

in teaching and learning at South African schools: A teacher’s perspective. Journal of 

Educational Studies, 20(1), 130-150. https://doi.org/10.4018/978-1-7998-7168-2.ch001 

https://doi.org/10.33225/pec/19.77.705
https://doi.org/10.12973/iji.2018.11434a
https://doi.org/10.46303/ressat.01.01.3
https://doi.org/10.1155/2020/3816132
https://doi.org/10.46303/ressat.2024.8
https://doi.org/10.55549/jeseh.1331483
https://doi.org/10.1177/1741143215570303
https://doi.org/10.1080/1350293X.2020.1836588
https://doi.org/10.1039/D0SE01338B
https://doi.org/10.4018/978-1-7998-7168-2.ch001


35               
 

 
JCVE 2024, 7(1): 19-36

Nicol, C. B. (2021). An overview of inquiry-based science instruction amid challenges. EURASIA 

Journal of Mathematics, Science and Technology Education, 17(12), 1-11. 

https://doi.org/10.29333/ejmste/11350 

Olawale, B. E. (2023). Teacher Quality and Learner Achievement in South African Schools. 

DOI:10.5772/intechopen.113774  

Olawale, B. E., & Hendricks, W. (2024). Mathematics teachers’ self-efficacy beliefs and its 

relationship with teaching practices. EURASIA Journal of Mathematics, Science and 

Technology Education, 20(1), 1-10. https://doi.org/10.29333/ejmste/14123  

Onyema, E. M. (2019). Potentials of mobile technologies in enhancing the effectiveness of 

inquiry-based learning approach. International Journal of Education (IJE), 5(1), 3-8 

Penn, M. (2020). Assessing Pre-Service Teachers' Reception and Attitudes towards Virtual 

Laboratory Experiments in Life Sciences. Journal of Baltic Science Education, 19(6), 

1092-1105. https://doi.org/10.33225/jbse/20.19.1092 

Quigley, C., Mashall, J. C., Deaton, C. C., & Cook, M. P. (2011). Challenges to inquiry teaching 

and suggestions for how to meet them. Science Educator, 20(1), 55–61. 

Reche, I., D'Orta, G., Mladenov, N., Winget, D. M., & Suttle, C. A. (2018). Deposition rates of 

viruses and bacteria above the atmospheric boundary layer. The ISME Journal, 12(4), 

1154-1162. https://doi.org/10.1038/s41396-017-0042-4 

Robledo, D. A., Miguel, F., Arizala-Pillar, G., Errabo, D. D., Cajimat, R., Prudente, M., & Aguja, S. 

(2023). Students' Knowledge gains, Self-efficacy, Perceived Level of Engagement, and 

Perceptions with regard to Home-based Biology Experiments (HBEs). Journal of Turkish 

Science Education, 20(1). https://doi.org/10.36681/tused.2023.006 

Rodwell, M. K. (1998). Social work, constructivist research (Vol. 1134). Taylor & Francis. 

Romero-Ariza, M., Quesada, A., Abril, A. M., Sorensen, P., & Oliver, M. C. (2020). Highly 

Recommended and Poorly Used: English and Spanish Science Teachers' Views of 

Inquiry-Based Learning (IBL) and Its Enactment. Eurasia Journal of Mathematics, 

Science, and Technology Education, 16(1), 109-150. 

https://doi.org/10.29333/ejmste/109658 

Rosmiati, R. (2021). Implementation of Total Quality Management to Support Improving the 

Quality of Education at Aliyah State Madrasah In Makassar City. International Journal of 

Social Sciences, 91(1), 1-22. 

Ruzaman, N. (2020). Inquiry-based education: Innovation in participatory inquiry 

paradigm. International Journal of Emerging Technologies in Learning (iJET), 15(10), 4-

15. https://doi.org/10.3991/ijet.v15i10.11460 

Schmidt, J., Niemeijer, A., Leget, C., Trappenburg, M., & Tonkens, E. (2020). The dignity circle: 

how to promote dignity in social work practice and policy? European Journal of Social 

Work, 23(6), 945-957. https://doi.org/10.1080/13691457.2020.1804332 

Tang, K. S. (2020). Discourse strategies for science teaching and learning: Research and 

practice. Routledge.  

https://doi.org/10.29333/ejmste/11350
https://doi.org/10.29333/ejmste/14123
https://doi.org/10.33225/jbse/20.19.1092
https://doi.org/10.1038/s41396-017-0042-4
https://doi.org/10.36681/tused.2023.006
https://doi.org/10.29333/ejmste/109658
https://doi.org/10.3991/ijet.v15i10.11460
https://doi.org/10.1080/13691457.2020.1804332


      36 
 

 
JCVE 2024, 7(1): 19-36

Tamim, S. R., & Grant, M. M. (2013). Definitions and uses: A case study of teachers 

implementing project-based learning. Interdisciplinary Journal of Problem-Based 

Learning, 7(2), 1-12. https://doi.org/10.7771/1541-5015.1323 

Tammen, S., Faux, R., Meiri, K., & Jacque, B. (2018). Collaborative curriculum design as a 

framework for designing teacher professional development that produces the content 

knowledge for teaching the life sciences. Journal of STEM Outreach, 1(1). 

https://doi.org/10.15695/jstem/v1i1.2 

Van Riesen, S. A. (2018). The influence of prior knowledge on experiment design guidance in a 

science inquiry context. International Journal of Science Education, 120(3), 1327-1344. 

https://doi.org/10.1080/09500693.2018.1477263 

Vanier, A., Sébille, V., Blanchin, M., & Hardouin, J. B. (2021). The minimal perceived change: a 

formal model of the responder definition according to the patient’s meaning of change 

for patient-reported outcome data analysis and interpretation. BMC Medical Research 

Methodology, 21(1), 1-14. https://doi.org/10.1186/s12874-021-01307-9 

Vella, L. (2021). Learner-centred pedagogies: implementing inquiry-based and collaborative 

strategies in a football nursery (Master's thesis, University of Malta). 

Vygotsky, L. S., van der Veer, R. E., Valsiner, J. E., & Prout, T. T. (1934). The Vygotsky reader. 

Basil Blackwell. 

Weingartner, H. M. (1969). Some new views on the payback period and capital budgeting 

decisions. Management Science, 15(12), B-594. 

https://doi.org/10.1287/mnsc.15.12.B594 

 

 

 

https://doi.org/10.7771/1541-5015.1323
https://doi.org/10.15695/jstem/v1i1.2
https://doi.org/10.1080/09500693.2018.1477263
https://doi.org/10.1186/s12874-021-01307-9
https://doi.org/10.1287/mnsc.15.12.B594

