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Abstract. This study sought to explore contributing factors affecting 
grade 12 learners’ performance in Life Sciences “investigation questions” 
in rural high schools in the Oliver Reginald Tambo Inland District of 
South Africa. The study was underpinned by the social constructivism 
theory. A qualitative case study design was employed to collect the data. 
Purposeful sampling was used to select three schools from one circuit. 
Three Life Sciences teachers and nine learners were purposefully selected 
to participate in the study. The interview was the main instrument used 
to collect data. The data were analysed using thematic analysis to 
generate themes. The main findings of the study indicated: teachers' low 
pedagogical content knowledge on practical investigation questions; a 
lack of teaching resources; a lack of parental support; and language 
proficiency influence on learner understanding. Thus, it is recommended 
that the Department of Basic Education provide all rural schools with 
well-furnished laboratories to enable the teachers to conduct practical 
investigation activities. Furthermore, teachers need to be trained 
regularly to enhance their content knowledge and equip them with the 
different pedagogies in teaching Life Science investigations.  
 
Keywords: Life Sciences; learners; learner performance; scientific 
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1. Introduction  
Education is a fundamental aspect of societal progress, and the academic 
achievement of students is a vital measure of the efficiency of educational 
institutions. Science education fosters scientific literacy in the present and future 
generations (Maharma & Abusa’aleek, 2022). Life Sciences advance students' 
scientific comprehension and develop critical thinking abilities (Naidoo, 2017). 
Given the significant increase in scientific applications, it is expected that there 
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would be a matching interest in science in the classroom, as well as a greater 
understanding of fundamental scientific concepts and reasoning (Naidoo, 2017). 
However, evidence suggests that this is not the case (Jamil et al., 2018; 
Netshivhumbe & Mudau, 2021). South Africa's progress and economic growth are 
jeopardised by the students’ subpar performance in sciences and an insufficient 
number of students enrolling in science faculties at higher education institutions 
(Moshoeshoe, 2023; Muzah, 2011). This issue is particularly pronounced in rural 
schools, where unique challenges have a substantial impact on students' academic 
achievements (Mji & Makgato, 2006). This observation required an investigation 
into the reasons behind the low academic achievement of learners in Life Sciences, 
particularly concerning "investigation questions". This will enable appropriate 
measures to be taken to improve the teaching and learning of Life Sciences, 
thereby contributing to the ongoing discourse on educational equality and 
quality.  
 
Globally, the Next Generation Science Standards of the United States require 
students to exhibit understanding by creating models, conducting investigations, 
constructing explanations, analysing, and interpreting data sets, presenting 
evidence, and using argumentation to support their findings (Jorgenson et al., 
2014). Therefore, scientific inquiry is comparable to a perspective of scientific 
proficiency that includes abilities and understanding associated with scientific 
and engineering methodologies (Lederman et al., 2014). In New Zealand, 
students' capacity to conduct a science study under guidance was evaluated to 
earn credits and grades towards the National Certificate in Educational 
Achievement (NCEA). Hume and Coll (2008) argue that 11th grade students 
developed a limited understanding of scientific research, specifically with fair 
testing. They observed that, while learning was occurring, students' remarks 
suggested that they relied on memorisation and engaged in superficial thinking 
throughout their investigative tasks. This finding was ascribed to the limited 
curriculum encountered by students as a result of schools' scientific teaching 
programmes that were affected by the demands of the national assessment policy.  
 
In the African context, a study by Ayeni (2021) shows that the teaching of science 
investigation is hindered by a shortage of science resources and equipment, which 
are necessary for the successful facilitation of science teaching and learning. A 
study conducted in the Igbo Etiti local government area of Nigeria by Akindele et 
al. (2022) reveals that the inadequate teaching of science in high schools can be 
attributed to several factors, including the absence of laboratories, insufficient 
instructional materials, and incompetent teachers. These factors have hindered 
learners' ability to conduct investigative activities, resulting in poor performance 
in Life Sciences (Akindele et al., 2022). In the South African context, learner 
performance in Life Sciences, particularly in rural areas, has experienced a notable 
drop. The South African Department of Basic Education (DBE) diagnostic report 
for 2022 revealed that learners’ performances in Life Sciences Investigation 
Questions in paper 1 and paper 2 were 37% and 44% respectively.  Numerous 
studies  (Dhurumraj & Broadhurst, 2023; Maduna, 2022) provide empirical 
evidence of low learner performance in rural schools and attribute it to the high 
prevalence of untrained Life Science teachers and high learner-to-teacher ratios. 
Furthermore, teachers' inadequate understanding of scientific inquiry (Anderson, 
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2002) results in learners acquiring a limited grasp of scientific reasoning and 
practice due to pedagogical methods that prioritise learners' engagement rather 
than their comprehension of scientific concepts (Windschitl et al., 2008).  Maciver 
et al. (2002) argue that the influence of research and policy on teaching 
investigation in schools has been minimal due to the formation of entrenched 
views about science investigation among secondary education learners.  
 
The DBE’s Curriculum and Assessment Policy Statement (CAPS) emphasises the 
need to involve learners in scientific research and apply their knowledge to new 
situations (DBE, 2011). Science investigation is suggested globally as it helps 
learners comprehend the nature of science and enhances the authenticity of 
scientific education by emphasising the importance of empirical evidence 
(Baskerville & Anderson, 2023). Berg et al. (2003) argue that engaging in science 
exploration equips students with the necessary skills and knowledge to actively 
participate in science in the future. This is considered beneficial in both secondary 
and tertiary levels of science education. 
 
A convergence of these studies has shown that a lack of resources, language 
proficiency fears, inadequate teacher professional competence when conducting 
science investigations and limited opportunities for meaningful engagement were 
some of the factors that contributed to learners’ poor performances in Life 
Sciences investigation questions (Dhurumraj & Broadhurst, 2023; Ndayambaje et 
al., 2021; Teppo et al., 2021). However, there is little empirical study that focuses 
on teachers’ investigative abilities (Davis et al., 2006). Little is known about factors 
contributing to learners’ performances in Life Science investigation questions 
from the viewpoint of both learners and teachers. Given this background, this 
study explored factors that affect the performance of grade 12 learners in Life 
Science “investigation questions” in rural schools.   
 
The following research questions guided the study: 

1. What are the factors affecting grade 12 learners’ performances in Life 
Science “investigation questions” in rural schools? 

2. How does the poor performance of grade 12 learners in Life Sciences in 
rural schools influence their overall academic outcomes and future 
educational opportunities? 

3. What are the best ways for learners to get the help they need to succeed in 
Life Sciences investigation questions? 

2. Review of related literature 
2.1 Science investigation in South Africa’s curriculum  
Scientific investigation encompasses the many methods employed by scientists to 
examine the natural world and formulate interpretations grounded in the data 
obtained from their research (Small, 2023). This concept was established based on 
comprehending the methodology of scientific progress and is not influenced by 
educational procedures. South Africa’s Curriculum and Assessment Policy 
Statements (CAPS) in Specific Aim 2 states, “Investigating phenomena in Life 
Sciences.” Thus, learners are expected to “confidently explore and investigate 
phenomena relevant to Life Sciences by using inquiry, problem-solving, critical 
thinking and other skills” (DBE, 2011, p. 23). Thus, Life Sciences teachers are 
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expected to assess investigative skills once per term, accounting for 15% of the 
promotion marks in grades 10 and 11 (DBE, 2011).  In South African schools, 
scientific investigative activities are conducted through project works (such as 
testing for the salinity of water) and practical exercises (measuring the amount of 
air that enters and leaves the lungs using a spirometer). The emphasis is on 
acquiring scientific knowledge through hands-on experimentation and project-
based learning. The CAPS curriculum incorporates an investigative process that 
consists of four distinct phases: design and planning, performance, reflection and 
recording and reporting (DBE, 2011). These steps occur simultaneously rather 
than in a sequential manner. For instance, when scientists are planning their 
inquiry, they are already assessing the methodologies they will employ (Tait et 
al., 2021).    
 
In the context of classroom science, investigation is distinct from other forms of 
practical work due to the limited guidance provided to students on data 
gathering, processing, and analysis, which are necessary for problem-solving. A 
student examines the given situation and uses his/her prior contextual and 
procedural knowledge to formulate a hypothesis. Then the student devises and 
executes the inquiry, assesses the procedure, and implements any required 
modifications.  Alameh et al. (2022) argue that doing a comprehensive inquiry of 
this sort empowers students to engage in scientific practices, grasp scientific 
concepts, and comprehend the essence of science.  According to Abrahams and 
Millar (2008), students must possess both substantive knowledge of science ideas 
and an awareness of science methods to effectively conduct a scientific inquiry. 
Utilising simulation models in a virtual laboratory enhances student 
comprehension of the idea, hence improving the organisation of the educational 
process (Ashrab o‘g‘li, 2023). Additionally, students should be given 
opportunities to showcase their expertise through scientific inquiry. It is 
recommended to incorporate regular discussion questions or checkpoints to 
reinforce and motivate group members to interact with one another (Aikens & 
Kulacki, 2023).  
 
2.2 Teacher knowledge and understanding of science investigation 
The proficiency and comprehension of scientific inquiry by teachers are crucial in 
influencing the educational experiences and achievements of learners. Teachers 
serve as facilitators, guiding students as they engage in the process of scientific 
inquiry and exploration. The chief marker for the National Senior Certificate 
examination (NSC) (DBE, 2020) reported that a significant number of learners 
performed poorly in science investigation questions. An underlying factor 
contributing to this subpar performance was the inadequate training of teachers 
in science investigations (Jiang et al., 2023).  As argued by the National Research 
Council (2000), and Mupa and Chinooneka (2019), teachers must possess a solid 
knowledge of the science investigation process to effectively employ an 
investigative approach as a teaching technique. The scientific investigation, as a 
teaching approach, involves fostering critical thinking, inquiry, and discovery 
among students. This approach emphasises questioning, investigation, reasoning, 
and attempting to present findings (Hijar et al., 2020; In'am & Hajar, 2017; Pohan 
et al., 2020) across various science disciplines. It promotes students' active 
construction of knowledge through the process of producing, testing, and 
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evaluating scientific assertions and ideas (Hijar et al., 2020). Teachers elicit 
inquiries and reactions from students by employing the scientific method to 
evaluate their comprehension and foster active participation in the educational 
process (Gunawan, 2019). 
 
Research by Zaim (2017) demonstrates that employing the scientific approach, as 
opposed to traditional teaching methods, may enhance students' capacity to 
generate mathematical problems. According to Celik (2023), teachers' 
understanding of science investigation is crucial for their instruction of it. 
Enhanced confidence in pedagogical content knowledge regarding practical work 
enables teachers to expand their repertoire of effective strategies employed in 
their teaching practices, thereby raising the likelihood of a positive impact on 
learners' academic performances (Ogbonnaya, 2019; Oliveira & Bonito, 2023). 
Therefore, due to the inability of teachers to carry out science investigations 
(Smith & Wilson, 2019), learners are unable to grasp science investigation 
questions and the reasoning required to respond to these questions in 
examinations. A synthesis of the literature has indicated that most teachers 
prioritise student engagement rather than fostering a deep understanding of 
scientific concepts (Brown & Jones, 2018; Smith & Wilson, 2019). Consequently, 
according to Sisson (2023), some of these students eventually become teachers 
themselves and perpetuate simplified and questionable interpretations of the 
investigative process to the next generation.  
 
Nevertheless, according to Sancar et al. (2021), student success is directly 
impacted by teachers' pedagogical content knowledge on the topic. Research 
conducted by Huang and Lajoie (2021) suggests that teachers who possess a 
greater depth of content knowledge are more likely to facilitate better levels of 
academic achievement among their students. Still, many teachers fail to include 
practical-based teaching or inquiry activities in problem-based learning, as well 
as cooperative strategies, due to their reluctance to step outside of their comfort 
zones. In addition, many Life Sciences teachers lack a thorough comprehension of 
the fundamental principles of scientific inquiry (Maeng et al., 2020). Teachers may 
also refrain from utilising problem-based learning due to their lack of confidence 
or discomfort in facilitating hands-on practical sessions with students (Maeng et 
al., 2020).  
 
2.3 Issues with the implementation of science investigation approaches in Life 
Science teaching  
Danso (2020) indicates that the transmission mode of teaching is ineffective for 
imparting scientific procedures and skills. Instead, hands-on practical and self-
discovery approaches are recognised as more appropriate for teaching science 
(Amrulloh & Galushasti, 2022; Bay et al., 1992).  According to Kurdi et al. (2022), 
teachers tend to eschew problem-based learning and cooperative learning 
methods because of factors such as a crowded curriculum, time limitations, and 
institutional pressures. Inadequate resources, learners’ attitudes, the language of 
instruction, a lack of parental support and substandard facilities, particularly in 
rural schools, are key factors that contribute to students' underperformance in Life 
Sciences investigation questions (Akinbadewa & Sofowora, 2020; Ndayambaje et 
al., 2021; Ntekane, 2018; Sutherland et al., 2019). Du Plessis and Mestry (2019) 
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argue that South African schools still face the problem of unequal allocation of 
resources across provinces, as well as between rural and urban regions. Rural high 
school students studying Life Sciences lack practical experience, which hinders 
their ability to answer science investigation questions and understand the content 
of investigations. If Life Sciences teachers do not conduct practical work, they will 
be unable to effectively teach science investigations. This can lead to a negative 
attitude towards science investigation questions and ultimately result in a high 
failure rate in the subject.  

3. Theoretical framework  
The theoretical basis of this study was the social constructivist theory of learning 
proposed by Vygotsky in 1968. Vygotsky posited that the continuous process of 
growth is contingent upon social contact and that cognitive development is 
facilitated by social learning. Put simply, learners of any skill level may complete 
all learning activities with the help of adult guidance or by working together with 
their peers. This approach provides opportunities for learners to work together 
with their teachers and classmates in building knowledge and understanding. 
Kapur (2018) notes that the social creation of knowledge occurs through many 
means and in varied settings. It can be accomplished by collaborative discourse, 
collective effort, or any pedagogical engagement inside an educational and 
training establishment. Constructivist pedagogy necessitates a dynamic exchange 
between the teachers and the learners, activating pre-existing knowledge, inquiry, 
and contemplation (Holley & Park, 2020). Constructivism allows learners to 
actively create knowledge by engaging in experiences, observations, recording, 
analysis, and reflection, rather than passively acquiring information (MacLeod et 
al., 2022). Hence, this study employed the social constructivism theory as a 
framework to examine how learners construct meaning through their interactions 
with teachers during practical inquiry activities.  

4. Methods  
4.1 Research approach  
This study employed a qualitative approach. This methodology was appropriate 
for this investigation as it enabled the researchers to get a more profound 
comprehension of the elements that lead to learners’ underperformance in Life 
Science investigation questions from the viewpoints of the teachers and learners 
who encountered the phenomena. Hence, this study did not aim to rigorously 
analyse evidence using statistical methods but instead focused on interpreting the 
perspectives of the study's participants. In this study, a multiple case study design 
was chosen to enable the researchers to examine sub-units within a larger case 
study (Yin, 2018). This approach allowed for a more thorough and detailed 
investigation of the factors that contribute to underperformance in Life Sciences 
investigation questions among learners in rural high schools.  
 
4.2 Participants of the study  
In this study, the researchers employed purposeful sampling to select the 
participants. Three rural high schools were selected as research sites. The data 
were collected from three Life Sciences teachers from Schools A, B, and C, 
resulting in a total of three Life Sciences teachers and a total of nine Life Sciences 
learners from the three selected high schools.  All three sample teachers from the 
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three high schools taught Life Sciences in grade 12. They are all qualified to teach 
Life Sciences in FET phase as they all hold Bachelor’s degrees in Natural Sciences 
Education. Two teachers majored in Life Sciences and Mathematics and one 
teacher majored in Life Sciences and Physical Sciences. One teacher had five years’ 
experience in the field and the other two teachers had more than ten years’ 
experience in teaching Life Sciences. All three teachers are South Africans and 
ranged between 27 and 45 years old. One teacher is a male and the other two are 
females. All three teachers were given pseudonyms.  
 

Table 1: Demographic profile of Life Sciences Teachers 

Teacher 
pseudonyms 

Gender Age Qualifications 
Teaching 

Experience 
Subjects 
taught 

Teacher A Male 27 
Bachelor of 

Education(Life 
Sciences majors) 

5 years Life Sciences  

Teacher B Female 30 
Bachelor of 

Education (Life 
Sciences majors) 

8 years Life Sciences  

Teacher C Female 47 
Bachelor of 

Education (Life 
Sciences majors) 

10 years 

Life 
Sciences/  
Physical 
Sciences 

 
Table 2: Demographic Profile of Life Sciences Learners 

Criteria Learners Frequency 

Gender 
Males 5 

Females 4 

Age 

17 1 

18 6 

19 2 

Grade 12 9 

Pseudonyms LSCL1, LSCL2, LSCL3, LSCL4, LSCL5, LSCL6, LSCL7, 
LSCL8, and LSCL9 

 
The nine sampled learners registered for Life Sciences as a subject in grade 12. 
Five learners are males and four are females. The learners are all South Africans, 
and their ages ranged between 17 and 19 years. All nine learners were given 
pseudonyms such as LSCL1, LSCL2, LSCL3, LSCL4, LSCL5, LSCL6, LSCL7, 
LSCL8, and LSCL9.  
 
4.3 Data collection 
Data were collected through semi-structured interviews. Belina (2023) asserts that 
careful and theorised preparation is necessary for conducting semi-structured 
interviews. The researchers utilised one-on-one, semi-structured interviews to 
facilitate more comprehensive responses. The researchers developed the 
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interview protocol for the study. The interview protocol had two sections. Section 
A required respondents to provide their background information. Section B 
consisted of 10 predetermined questions designed to elicit comments about the 
perspectives of teachers and learners on the elements that influence performance 
in Life Sciences (investigation questions). Data collection began in the second term 
of the academic year in 2023 after obtaining ethical approval from the appropriate 
institutions (protocol number FEDSREC2005-05-23). The data were collected face-
to-face. One researcher formally sought permission to carry out the study. Before 
conducting the interviews, the researcher also developed a positive and 
harmonious relationship with the schoolteachers and the learners. The interviews 
began with the teachers and were followed by the learners in each school. Every 
interview had a duration of 45 minutes. 
 
The researchers in this study ensured the trustworthiness of the findings by 
including member checking (López-Zerón et al., 2021). We shared our initial 
findings, interpretations, or summaries of the data with the participants who were 
part of the study. They were asked to review the information and verify whether 
the interpretations and representations aligned with their own experiences. 
Despite its drawbacks, Lincoln and Guba (1985) regard member checking as the 
most crucial method for establishing credibility. In this study, the researchers 
enhanced the transferability by providing a detailed description of the research 
techniques, settings, and underlying assumptions (Seale, 1999). The researchers 
elucidated the fundamental assumptions and theoretical framework of the study 
and provided a comprehensive account of the data collection process through the 
establishment of an audit trail.  
 
4.4 Data analysis 
The researchers utilised thematic data analysis to examine the data (Braun & 
Clarke, 2006). This facilitated the identification and extension of emergent themes 
from the data. The researchers began the data analysis procedure by fully 
engaging with the data and thoroughly examining the transcripts. Subsequently, 
the researchers accurately analysed the data, rearranging them by highlighting 
the text using different colours to produce codes. The researchers revisited the 
transcripts to ascertain whether there were any noteworthy phrases and terms 
that had been inadvertently disregarded and accurately reviewed these codes and 
phrases until they could successfully classify them. Uncategorised words and 
phrases were omitted until they could be associated with other words and phrases 
to create a category.  
 
The themes and sub-themes identified from the data were thoroughly reviewed 
and, indeed, they yielded the exact information that the researchers required. By 
merging the data obtained from both teachers and learners, the researcher 
facilitated an inductive analysis and the identification of underlying themes using 
a constructivist analytical framework, as demonstrated in this study.  
 
The limitations of this study were delays, time constraints, financial 
considerations, and the desire of teachers to participate. The researchers made a 
concession and terminated some sessions due to an unfavourable time frame for 
data collection that did not benefit either the researchers or the participants.  
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5. Results   
Based on the gathered data, Table 3 shows the generated themes and sub-themes 
which are used to present and discuss the results of the study. 
 

Table 3: Generated themes and sub-themes 

Research questions Generated themes Generated sub-themes 

1. What are the factors 
affecting grade 12 learners’ 
performance in Life Science 
“investigation questions” in 
rural schools? 

Theme 1: Factors 
contributing to poor 
performance in Life Sciences 
investigation questions 

Lack of teaching-learning 
resources.   
Language proficiency influences 
on learner understanding.    
Role play by teachers in 
teaching investigation questions.                     
Lack of pedagogical content 
knowledge.         
Lack of support from parents.        

2. How does the poor 
performance of grade 12 
learners in Life Sciences in 
rural schools influence their 
overall academic outcomes 
and future educational 
opportunities? 

Theme 2: Effects of poor 
performance of Life Sciences 
investigation questions on 
learners learning 

Lack of science knowledge and 
skills.                     
Development of negative 
attitudes on learners and 
teachers. 

3. What are the best ways for 
learners to get the help they 
need to succeed in Life 
Sciences practical 
investigations question? 

Theme 3: Ways for learners 
to get the help they need to 
succeed in Life Sciences 
practical investigations 

Assistance from the Department 
of Education.                               
Mandatory practical activities 
by the teacher.                                 
Involvement in group work, 
practical activities and peer 
tutoring.                 
Engagement in science 
competitions in the community. 

 
Theme 1: Factors contributing to poor performance in Life Sciences 
investigation questions   
Sub-theme 1: Lack of teaching-learning resources 
When the participants were asked about factors contributing to poor performance 
in Life Sciences investigation questions, the results indicated: a lack of laboratories 
in their various schools; a lack of textbooks; no access to a  school library; and non-
exposure of learners to investigation activities by teachers. Most learners 
highlighted that they were not exposed to practical activities due to the lack of 
well-equipped laboratories and this led to their poor understanding of the science 
concepts. One of the learners narrated:   

“Ah … well, my poor performance in Life Sciences and, in particular, in 
investigation questions, is caused by lack of exposure to practical 
activities and investigation work, since my school does not have a 
laboratory to do practical investigations” (LSCL2). 

 
This finding was confirmed by the responses from the teachers. Most of the 
teachers were of the view that they were not able to conduct practical activities 
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because of a lack of a laboratory in their schools.  One teacher shared the following 
sentiment: 

“No functional laboratories and libraries in our school. As a result, I am 
not able to conduct practical work with my students. Hence, they find it 
difficult to respond to investigation questions in their examinations” 
(Teacher A).  

 
Findings indicate that the absence of practical investigations in laboratories is 
detrimental to learners, as some of them learnt better through hands-on 
experience and practical activities.  
 
Sub-theme 2: Language proficiency influence on learner understanding  
When the participants were asked about factors contributing to poor performance 
in Life Science investigation questions, most learners complained that they did 
not understand the complex English used in Life Sciences textbooks and the 
information from the teacher during classroom instructions. Participants alluded 
that, since English is not a mother tongue to both the learners and their teachers, 
it makes the scientific concepts more complicated and difficult to understand. 
Some learners were not able to pronounce and understand some concepts in Life 
Sciences because they were in English. One learner shared the following 
sentiment: 

“English language that is used in most Life Sciences textbooks is difficult 
to understand; its better with demonstration. Even, sometimes the class 
complain to the teacher to teach in our local language to enable us to 
understand the concepts, especially during investigation activities” 
(LSCL5).  

 
However, responses from the teachers indicated that learners failed to understand 
and respond to investigation questions because they did not understand the 
questions posed to them in the examination question paper, especially 
investigation questions. Therefore, English becomes barrier because they do not 
understand it. Two teachers shared their sentiments as follows:   

“Learners find difficulties in understanding some terminologies in Life 
Sciences investigation questions if they are not interpreted in their mother 
tongue language” (Teacher C).  

 
“Some scientific terms used in the investigation questions are difficult to 
be understood by some learners; even spelling them is a challenge” 
(Teacher C). 

  
This finding indicates that English is a barrier for learners in rural areas to 
understand scientific knowledge and skills and if those skills are not acquired, 
their performance will remain poor for Life Sciences investigation questions.  
 
Sub-theme 3: Role played by teachers in teaching investigation questions 
Responses from all the learners indicated that their teachers assisted them “a lot” 
when doing and answering investigation questions. The respondents were of the 
view that their teachers usually read and analysed the Life Sciences investigation 
questions with them before they embarked on the task. The teachers assisted them 
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by first demonstrating what was supposed to be done since they understood that 
the learners lacked scientific skills and provided them with the strategies to 
approach investigation questions. One learner noted:  

“We usually do not carry out investigation activities. However, we are 
taught how to approach investigation questions in Life Sciences 
examination question papers. My  teacher provides simple way of solving 
investigation questions instead of doing the investigation activities and 
developing a better understanding of the practical investigation 
activities” (LSCL9).  

 
This finding revealed that teachers do not actually demonstrate or give students 
the opportunity to get acquainted with practical hands-on activities to enable 
them to be exposed to practical investigation.  
 
Sub-theme 4: A lack of pedagogical content knowledge  
The responses provided by participants suggested that most teachers in the field 
of Life Sciences had not received adequate preparation in the Life Science 
curriculum regarding practical investigation. It became evident in the responses 
from the learners that some Life Sciences teachers had low content knowledge on 
practical and investigation activities. The results indicated that some Life Science 
teachers were poorly equipped to deliver the subject matter and failed to 
adequately clarify the material for their learners, particularly those who need 
more concrete examples, individual attention, and explanations. This finding was 
supported by the responses from the teachers. The results showed that, although 
some of the Life Science teachers are professionally qualified to teach Life Science, 
their training does not align with the new curriculum as they have low content 
knowledge in the subject. One Life Science teacher asserted:  

“Honestly, I find myself struggling to answer investigation questions and 
conducting practical activities because I do not have much knowledge 
when it comes to practical activities. So, what I normally do is to explain 
the investigation tasks I receive from the subject advisors for the term to 
my learners before they do the task” (Teacher B).  

 
Based on these results, it is evident that knowledgeable teachers of Life Sciences 
play a crucial role in ensuring that learners benefit from effective pedagogical 
strategies available for teaching the subject. 
 
Sub-theme 4: Lack of support from parents   
Most respondents indicated that there was a lack of support from parents 
regarding learners’ schoolwork, especially when doing Life Science research 
projects and science investigation activities. Both teachers and learners indicated 
that parents were unable to assist their children, as some are illiterate, and others 
have limited knowledge of the Life Sciences. Most learners did not get assistance 
from their parents because they did not live with them.  One of the learners 
narrated:  

“My parents are illiterate. There is nothing they can do to help me at home 
when I come back from school. The only thing my father does is to tell me 
to go and do my homework” (LSCL 6). 
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Responses from the teachers indicated that their schools involved parents in 
meetings which are held each term where the importance of their children’s 
financial and emotional support is explained to them. Two teachers narrated that:  

“Parents get involved in meetings held per term where the importance of 
their financial and emotional support is readily explained to them” 
(Teacher C).  
 
“We involve parents by asking them to buy some of the resources that will 
be needed in that particular investigation. However, we always find 
ourselves not being able to organise such investigation activities because 
parents could not afford to contribute” (Teacher A). 

 
This finding demonstrated that parental involvement in their children's education 
is regarded as influential for teaching and learning, as well as for the academic 
performance of the learners.  
 
Theme 2: Effects of poor performance of Life Sciences investigation questions 
on learners learning.  
 
Sub-theme 1: Lack of science knowledge and skills  
When the participants were asked about the effect of poor performance of Life 
Sciences investigation questions, the most common response was that learners 
were underperforming because they lacked scientific skills and did not 
understand scientific concepts. Some learners shared their sentiment as follows:  

“Bad, because not being able to do practical and assuming that we did 
them whereas we did not. What I mean is, we do not actually conduct 
practical work, but we write practical tasks for continuous assessment” 
(LSCL4).  
 
“Low performance because I cannot understand scientific 
concepts”(LSCL17).  

 
This finding was evident in the teachers’ responses that most learners were not 
doing well in Life Sciences investigation questions because they did not 
understand the science concepts and, as a result, they were unable to answer the 
science investigation questions. One teacher explained:  

“These learners are not able to acquire enough scientific knowledge and 
understanding in science practical investigation questions because we, as 
teachers, are unable to make them practice and be hands-on on science 
concepts” (Teacher C).  

 
This finding indicated that learners developed low content knowledge in science 
investigation tasks and hence lacked scientific skills and were not able to analyse 
science investigation questions in examinations.   
 
Sub-theme 2: Development of negative attitudes of learners and teachers  
During the interviews, it emerged from both teachers' and learners’ responses that 
attitude and motivation played a significant role in the performance of learners. 
According to the participants, some learners lacked motivation and had negative 
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attitudes towards Life Sciences practical investigation. Most learners performed 
poorly on practical investigations because they said that practical work was not 
interesting and they were not confident about science investigation skills. One 
student asserted:  

“I have a negative attitude towards Life Sciences practical investigation 
because it is not interesting and we do not actually conduct practical 
investigation activities in the classroom because our teacher will make us 
answer practical investigation questions without actually doing the 
investigation” (LSCL2). 

  
One teacher agreed with LSCL2 and said:  

“As a Life Science teacher, I also have a negative attitude towards 
practical investigation because I do not have laboratory and equipment to 
conduct practical investigation with my learners. Because of this, 
teaching learners Life Science is simply too much for them, which 
increases their hostility towards the teacher”(Teacher B).  

 
Theme 3: Ways to help learners succeed in Life Sciences practical investigations  
 
Sub-theme 1: Assistance from the Department of Education  
When the participants were asked about the kind of assistance they needed, they 
suggested that the Department of Education should provide schools in rural 
settings with well-equipped laboratories, computers, relevant textbooks, Life 
Sciences past question papers, Wi-Fi, a library and more work activities based on 
practical investigations. Some participants listed the resources they needed to 
acquire scientific concepts and skills:  

“By helping us with laboratories” (LSCL1).  
 
“By providing enough learning equipment like textbooks, study guides, 
and past papers to assist learners on learning how to answer exam 
questions” (LSCL3).  
 
“Help our school with textbooks so that we don’t share them. Help our 
school with Wi-Fi so that we don’t depend on the information on the 
textbook” (LSCL2).  

 
Amongst the wish lists participants wrote, the most popular one was that they 
wished for assistance from the Department of Education for functional 
laboratories. Teachers also requested Life Sciences laboratory kits, study guides 
and other materials that would allow them to conduct practical investigations. 
Some of the teachers said:  

“The department can assist schools with laboratories” (Teacher B).   
“To assist us with more microscopes and assist in upgrading our 
laboratory” (Teacher C).   
“Material for conducting practical investigation” (Teacher A).  

 
Both teachers and learners requested the Department of Education to provide 
functional laboratories to the schools and other resources that are needed for 
successful teaching and learning of science investigations.   
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Sub-theme 2: Mandatory practical activities by the teacher  
The learners indicated that teachers should organise and conduct practical 
investigation activities with the learners and suggested that the Life Sciences 
teachers must elaborate and give detailed explanations before the start of practical 
work in IsiXhosa so that learners are able to understand. Below are some of the 
suggestions made by learners for their improvement in performance of science 
investigations questions:  

“In fact, I want my Life Science teacher to conduct practical investigation 
as often as possible and explain the entire process and procedure to the 
class using both English and IsiXhosa when explaining so that we can all 
hear or understand nicely”(LSCL3).  
“Teachers must help learners to interpret and analyse diagrams of Life 
Sciences and also conduct practical investigation activities so that if we 
find such questions in examinations, we will be able to do it and pass our 
Life Science examinations with flying colours” (LSCL1).  

 
Some of the participants suggested that teachers must also use models to 
demonstrate what they need to do during science practical investigation activities.   
 
Sub-theme 3: Involvement in group work, practical activities and peer tutoring  
Participants suggested that debates and group discussions, class presentations 
and creation of songs with scientific lyrics could improve their understanding of 
the scientific concepts. Learners explained that each learner must be given a 
chance to do the practical work so that they can understand all these scientific 
skills and concepts. One learner commented:  

“We can do our own practical investigation activities and work together 
on examining ourselves on task to do with investigation” (LSCL1).  

 
Most teachers explained that group discussions, debates, visits to other schools 
and Life Sciences quizzes on certain topics could improve the learner’s scientific 
skills.  Respondents also indicated that peer education was an important 
component of teaching and learning because learners got a second chance to 
understand what was taught in class by the teachers, but on a different platform.   
 
Sub-theme 4: Engagement in science competitions in the community  
Most learners suggested that the community can assist by providing what is 
needed for the successful teaching and learning of Life Sciences. Some of the 
participants listed the support they needed from the community as follows:  

“By trying to communicate with DBE and try to improve the needs of the 
community to help us by hosting science competitions at the community 
resource centres to engage all learners in learning sciences” (LSCL1).  
“There must be competitions that include prizes so that we will be more 
motivated and interested” (LSCL2).  

 
The findings from both teachers and learners indicated that the community must 
be actively involved in the performance of learners in Life Sciences, especially in 
investigation questions.  
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6. Discussions  
The theme emphasising the factors contributing to poor performance of learners 
in Life Sciences investigation questions had five sub-themes: 1) lack or shortage 
of teaching and learning resources; 2) language proficiency influence on learner 
understanding; 3) role play by teachers in teaching science investigation; 4) a lack 
of pedagogical content knowledge; and 5) a lack of parental support.  These 
findings imply that the lack of teaching and learning resources results in the non-
attainment of scientific knowledge and skills in Life Sciences. Furthermore, this 
finding corroborates the assertion by Teppo et al. (2021) that poor learner 
performance in science is due to poor infrastructure and non-availability of 
standard science laboratories in most schools. In accordance with Vygotsky's 
(1968) constructivist theory, experience is the source of knowledge and learning 
success as learners construct their knowledge while they engage with the 
available resources.  
 
The study further found that language was a barrier for learners in rural areas to 
understand scientific knowledge and skills. The literature revealed that learners 
perform poorly in examinations because teachers do not explain concepts in their 
mother tongue (Ndayambaje et al., 2021). Many scientists and users of scientific 
information, such as policymakers, communicate daily in languages other than 
English, which inevitably creates barriers to the transfer of knowledge between 
communities (Sutherland et al., 2019).  
 
This study provided evidence relating to the teachers’ content knowledge on Life 
Science practical investigation activities.  Teachers with higher content knowledge 
tend to have learners with higher achievements in the subject (Huang & Lajoie, 
2021). This finding implies that when the teacher is not qualified to teach Life 
Sciences, it is going to be difficult to transfer scientific skills and knowledge to the 
learners. In response to the criticism that many Life Science teachers are not 
competent, Mupa and Chinooneka (2019) suggest that teachers should possess 
some competencies in the content of teaching Life Sciences in order for effective 
teaching and learning to occur. Another finding obtained from the study was a 
lack of parental support. According to Ntekane (2018), it is the responsibility of 
the parent to assist the learner in the learning process. In this way, parents become 
active participants in decisions regarding their children's futures.   
 
The second theme addressed the effects of poor learner performance in Life 
Sciences investigation questions. The findings indicated that a lack of knowledge 
and a lack of interest in doing practical investigations affected learner 
performance in Life Sciences investigation questions. Within this theme, two sub-
themes emerged: 1) a lack of science knowledge and skills; and 2) negative 
attitudes by learners and teachers. According to Akinbadewa and Sofowora 
(2020), learners’ attitudes, whether positive or negative, affect their learning 
directly or indirectly. Positive attitudes result in successful learning, and negative 
attitudes were linked to the poor performance of learners. Findings from this 
study and the findings from the literature appear to agree that it is the 
responsibility of both the teacher and the learners to demonstrate a positive 
attitude towards Life Sciences, as such an attitude may have a beneficial impact 
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on the learners’ academic achievement. The study gave evidence that the content 
knowledge of teachers was low relating to science investigation. This perspective 
aligns with Ogbonnaya's (2019) contention that "the quality of education cannot 
exceed the quality of the teacher." Improved teacher knowledge and pedagogical 
abilities in the Life Sciences would improve the academic performance of grade 
12 students in Life Sciences.  
 
The third and last theme addressed ways in which learners could be assisted to 
succeed in Life Sciences. The findings of the study indicated that the attainment 
of science knowledge and skills is possible through effective hands-on practical 
work in a teaching and learning situation and provision of all resources needed 
for science practical investigation activities. Within this third theme, four sub-
themes emerged: 1) assistance from the Department of Education; 2) mandatory 
practical investigation activities by teachers; 3) involvement in group work 
practical activities and peer tutoring; and 4) engagement in science competitions. 
The findings indicated that the DBE should ensure that all resources and materials 
for science learning and teaching are provided to all schools. In addition, the study 
found that teachers often need to conduct practical activities and develop 
competencies in science practical investigations, as they engage learners in peer 
interactions or group work to provide immediate benefits to learners’ self-efficacy 
over the course of the activity. This finding is in agreement with Oliveira and 
Bonito (2023) who show that, if teachers are more confident in their professional 
content knowledge, and also in practical work, they will increase the range of 
appropriate strategies to adopt in their teaching practices, which will be positively 
reflected in learners’ academic performances. The finding is also in line with 
Aikens and Kulacki’s (2023) study which discloses that providing learners with 
opportunities to demonstrate their mastery, while also building in frequent 
discussion questions or checkpoints to reinforce and encourage group members 
to collaborate with one another, will enhance their self-efficacy. Another finding 
was that the participants indicated that the community should hold events where 
the teachers would get a chance to engage with parents for the betterment of the 
children academically. According to Kusumawati (2022), the establishment of a 
school committee will spur community empowerment efforts to improve the 
quality of education, in line with the community-based concept. The increased 
sense of belonging will lead to an increased sense of responsibility and dedication 
by the school’s citizens.   

7. Conclusion   
This study sought to explore factors that contribute to the poor performance of 
students in Life Science investigation questions in rural high schools. Using social 
constructivism and the scientific inquiry as theoretical frameworks, the study 
showed that poor performance of Life Sciences investigation questions by grade 
12 learners was caused by: a lack of teaching and learning resources; language 
proficiency influence on learner understanding; low pedagogical content 
knowledge of teachers; and a lack of parental support. The findings confirmed 
that these challenges lead to the lack of scientific knowledge and skills, and the 
development of learners’ negative attitudes which results in learner 
underperformance in the subject. Hence, the study provided insights into the 
strategies to improve the quality of teaching and learning of science practical 
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investigation activities to enhance learner knowledge and skills in Life Sciences 
investigation.  

8. Recommendations  
In order to mitigate subpar learner performance in Life Sciences at the high school 
level, a comprehensive strategy is needed, incorporating instructional 
methodologies and student support systems. Teachers’ ought to prioritise the 
assessment and adjustment of their instructional approaches to guarantee that 
they are congruent with the wide array of learning styles. By integrating 
experiential and practical exercises, such as laboratory investigations, Life 
Sciences principles can be rendered more palpable and captivating to learners. 
Furthermore, it is recommended that teachers utilise technological resources at 
their disposal, including virtual simulations and educational applications, to 
augment the visual and interactive components of science teachings. This 
methodology will not only accommodate diverse learning preferences but will 
also promote a more profound comprehension of intricate biological principles. 
Furthermore, consistent utilisation of formative assessments, in line with 
investigative questions, can facilitate the early detection of students who are 
encountering difficulties, thereby enabling prompt intervention and 
individualised assistance. It is recommended that the DBE should build 
partnerships with non-governmental groups to establish laboratories for hands-
on experiments in all educational institutions and ensure that every learner has 
access to an adequate number of science resources. Finally, teachers ought to 
participate in workshops focused on addressing gaps in subject knowledge to 
improve their understanding of practical inquiry activities in Life Sciences.  

9. References   
Abrahams, I., & Millar, R. (2008). Does practical work really work? A study of the 

effectiveness of practical work as a teaching and learning method in school 
science. International Journal of Science Education, 30(14), 1945–1969. 
https://doi.org/10.1080/09500690701749305 

Aikens, M.L., & Kulacki, A.R. (2023). Identifying group work experiences that increase 
students’ self-efficacy for quantitative biology tasks. CBE—Life Sciences Education, 
22(2). https://doi.org/10.1187/cbe.22-04-0076. 

Akinbadewa, B.O., & Sofowora, O.A. (2020). The effectiveness of multimedia instructional 
learning packages in enhancing secondary school students’ attitudes toward 
biology. International Journal on Studies in Education, 2(2), 119–133. 
https://doi.org/10.46328/ijonse.19 

Akindele, A.T., Arulogun, O.T., Taye, G.T., Amare, S.Y., Van Reisen, M., Berhe, K.F., & 
Gusite, B. (2022). The impact of COVID-19 and FAIR data innovation on distance 
education in Africa. Data Intelligence, 4(4), 1013–1032. 
https://doi.org/10.1162/dint_a_00184 

Alameh, S., Abd‐El‐Khalick, F., & Brown, D. (2022). The nature of scientific explanation: 
Examining the perceptions of the nature, quality, and “goodness” of explanation 
among college students, science teachers, and scientists. Journal of Research in 
Science Teaching, 60(1), 100–135. https://doi.org/10.1002/tea.21792 

Amrulloh, M.S., & Galushasti, A. (2022). Professional development teacher to improve 
skills of science process and creativity of learners. Journal of Education and Learning 
(EduLearn), 16(3), 299-307. 



244 

 

http://ijlter.org/index.php/ijlter 

Anderson, R.D. (2002). Reforming science teaching: What research says about inquiry. 
Journal of Science Teacher Education, 13(1), 1–12. 
https://doi.org/10.1023/a:1015171124982 

Ashrab o‘g‘li, A.H. (2023). Pedagogical aspects of using virtual laboratories in the 
educational process in higher education. Best Journal of Innovation in Science, 
Research and Development, 2(4), 92-97. 

Ayeni, M.F. (2021). The challenges and prospects of science education development in 
Africa. Mediterranean Journal of Social Sciences, 12(4), 120-129. 
https://doi.org/10.36941/mjss-2021-0033 

Baskerville, D., & Anderson, D. (2023). Integrating science and drama to support learning 
about the nature of science in New Zealand primary classrooms. In D. McGregor, 
& D. Anderson (Eds.), Learning science through drama: Exploring international 
perspectives (pp. 103-118). Springer International. https://doi.org/10.1007/978-3-
031-17350-9_7 

Bay, M., Staver, J., Bryan, T., & Hale, J. (1992). Science instruction for the mildly 
handicapped: Direct instruction versus discovery teaching. Journal of Research in 
Science Teaching, 29(6), 555-570. https://doi.org/10.1002/tea.3660290605 

Belina, A. (2023). Semi-structured interviewing as a tool for understanding informal civil 
society. Voluntary Sector Review, 14(2), 331-347. 
https://doi.org/10.1332/204080522x16454629995872 

Berg, C.A.R., Bergendahl, V.C.B., Lundberg, B., & Tibell, L. (2003). Benefiting from an 
open-ended experiment? A comparison of attitudes to, and outcomes of, an 
expository versus an open-inquiry version of the same experiment. International 
Journal of Science Education, 25(3), 351–372. 
https://doi.org/10.1080/09500690210145738 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research 
in Psychology, 3(2), 77–101. https://doi.org/10.1191/1478088706qp063oa 

Brown, C., & Jones, L. (2018). Teacher practices and student learning in science inquiry: A 
review of the literature. Science Education, 102(2), 215-241. 
https://doi1.org/0.1002/sce.21463 3 

Celik, I. (2023). Towards Intelligent-TPACK: An empirical study on teachers’ professional 
knowledge to ethically integrate artificial intelligence (AI)-based tools into 
education. Computers in Human Behavior, 138, 107468. 
https://doi.org/10.1016/j.chb.2022.107468 

Danso, S. (2020). Exploring students‘ academic achievements in electricity and magnetism 
through learning styles and learning style-based instructional strategies in Mthatha high 
schools [Doctoral dissertation, School of Education, Faculty of Humanities, 
University of the Witwatersrand]. 

Davis, E.A., Petish, D., & Smithey, J. (2006). Challenges new science teachers face. Review 
of Educational Research, 76(4), 607–651. 
https://doi.org/10.3102/00346543076004607 

Department of Basic Education (DBE). (2011). Curriculum Assessment Policy Statements 
(CAPS), Grades 10–12: Life Sciences. Government Printers. 

Department of Basic Education (DBE). (2021). National senior certificate diagnostic report. 
https://www.education.gov.za › Resources › Reports.  

Dhurumraj, T., & Broadhurst, J.-L. (2023). Investigating the classroom teaching practices 
of life sciences teachers in Gauteng. International Journal of Research in Business and 
Social Science, 12(2), 393–406. https://doi.org/10.20525/ijrbs.v12i2.2389 

Du Plessis, P., & Mestry, R. (2019). Teachers for rural schools – a challenge for South Africa. 
South African Journal of Education, 39(Supplement 1), S1–S9. 
https://doi.org/10.15700/saje.v39ns1a1774 



245 

 

http://ijlter.org/index.php/ijlter 

Gunawan, H. (2019). The implementation of 2013 curriculum in English teaching: Stories 
from rural areas. English Language Teaching Educational Journal, 1(2), 65. 
https://doi.org/10.12928/eltej.v1i2.616 

Hijar, S., Sailan, Z., & Kamaluddin, K. (2020). The effect of scientific approach in teaching 
reading comprehension at the twelfth grade students in Sman 1 Wawonii.. Journal 
of Language Education and Educational Technology (JLEET), 5(2), 114. 
https://doi.org/10.33772/jleet.v5i2.13202 

Holley, D., & Park, S. (2020). Integration of science disciplinary core ideas and 
environmental themes through constructivist teaching practices. Eurasia Journal of 
Mathematics Science and Technology Education, 16(5). 
https://doi.org/10.29333/ejmste/115583 

Huang, L., & Lajoie, S.P. (2021). Process analysis of teachers’ self-regulated learning 
patterns in technological pedagogical content knowledge development. 
Computers & Education, 166, 104169.   
https://doi.org/10.1016/j.compedu.2021.104169. 

Hume, A., & Coll, R. (2008). Student experiences of carrying out a practical science 
investigation under direction. International Journal of Science Education, 30(9), 1201–
1228. https://doi.org/10.1080/09500690701445052 

In'am, A., & Hajar, S. (2017). Learning geometry through discovery learning using a 
scientific approach. International Journal of Instruction, 10(01), 55-70. 
https://doi.org/10.12973/iji.2017.1014a 

Jackson, C., De Beer, J., & White, L. (2020). The affective affordances of frugal science 
(using foldscopes) during a life sciences water quality practical. Perspectives in 
Education, 38(1), 224–241. https://doi.org/10.18820/2519593x/pie.v38i1.16  

Jamil, F.M., Linder, S.M., & Stegelin, D.A. (2018). Early childhood teacher beliefs about 
STEAM education after a professional development conference. Early Childhood 
Education Journal, 46, 409-417. https://doi.org/10.1007/s10643-017-0875-5 

Jiang, S., Li, L., & Cui, Y. (2023). Why teaching and research activities lack vitality?: A 
probe into the basic psychological needs of teachers. Journal of Contemporary 
Educational Research, 7(1), 33–39. https://doi.org/10.26689/jcer.v7i1.4555  

Jorgenson, O., Vanosdall, R., Massey, V., & Cleveland, J. (2014). Doing good science in middle 
school, expanded 2nd edition: A practical STEM guide. NSTA Press. 
https://doi.org/10.2505/9781938946073  

Kapur, R (2018). Factors influencing the students’ academic performance in secondary 
schools in India. Open Journal of Social Sciences, 7(11),  575-587. 

Kurdi, M., Kundra, P., Mehrotra, S., Jahan, N., Kiran, S., & Vadhanan, P. (2022). Newer 
teaching-learning methods and assessment modules in anaesthesia education. 
Indian Journal of Anaesthesia, 66(1), 47. https://doi.org/10.4103/ija.ija_1103_21  

Kusumawati, E. (2022). School committee participation in realizing the quality of 
education. Infokum, 10(5), 880-886. https://doi.org/10.58471/infokum.v10i5.1176  

Lederman, J.S., Lederman, N.G., Bartos, S.A., Bartels, S.L., Meyer, A.A., & Schwartz, R.S. 
(2014). Meaningful assessment of learners' understandings about scientific 
inquiry—The Views About Scientific Inquiry (VASI) questionnaire. Journal of 
Research in Science Teaching, 51(1), 65-83. 

Lincoln, Y.S., & Guba, E.G. (1985). Naturalistic inquiry. Sage. 

López-Zerón, G., Bilbao-Nieva, M., & Clements, K. (2021). Conducting member checks 
with multilingual research participants from diverse backgrounds. Journal of 
Participatory Research Methods, 2(2). https://doi.org/10.35844/001c.24412 

Maciver, D.J., Young, E.M., & Washburn, B. (2002). Instructional practices and motivation 
during middle school (with special attention to science). In A. Wigfield, & J.S. 
Eccles (Eds.), Development of Achievement Motivation  (pp.333-351). Elsevier. 



246 

 

http://ijlter.org/index.php/ijlter 

MacLeod, A., Burm, S., & Mann, K. (2022). Constructivism: Learning theories and 
approaches to research. In J. Cleland, & S.J. Durning (Eds.), Researching Medical 
Education (pp.25-40).  John Wiley & Sons. 

Maduna, N.S. (2022). Teacher well-being in a rural Mpumalanga secondary school environment: 
A positive psychology perspective [Doctoral dissertation, University of South Africa]. 

Maeng, J.L., Whitworth, B.A., Bell, R.L., & Sterling, D.R. (2020). The effect of professional 
development on elementary science teachers’ understanding, confidence, and 
classroom implementation of reform‐based science instruction. Science Education, 
104(2), 326–353. https://doi.org/10.1002/sce.21562 

Maharma, H., & Abusa’aleek, R. (2022). Teachers’ feedback and students’ academic 
achievement. International Education Studies, 15(6), 65. 
https://doi.org/10.5539/ies.v15n6p65 

Mji, A., & Makgato, M. (2006). Factors associated with high school learners' poor 
performance: A spotlight on mathematics and physical science. South African 
Journal of Education, 26(2), 253-266. 

Moshoeshoe, R. (2023). Long-term effects of primary education expansion on educational 
achievement. Annals of Economics and Statistics, 149, 3-38.  
https://doi.org/10.2307/48718078 

Mupa, P., & Chinooneka, T. (2019). Factors contributing to ineffective teaching and 
learning in primary schools: Why are schools in decadence? Journal of Education 
and Practice, 6(19), 125–132. 

Muzah, P. (2011). An exploration into the school related factors that causes high matriculation 
failure rates in physical science in public high schools of Alexandra Township  [Doctoral 
thesis, University of South Africa].  

Naidoo, I. (2017). Quality of the Grade 12 life sciences curriculum: Perceptions and possibilities 
for lifelong learning  [Doctoral dissertation, Durban University of Technology].  

National Research Council. (2000). Inquiry and the national science education standards: A 
guide for teaching and learning. National Academies Press. 

Ndayambaje, J.B., Bikorimana, E., & Nsanganwimana, F. (2021). Factors contributing to 
the students’ poor performance in biology subject: A case study of ordinary level 
in rural secondary schools of Rwamagana district. GSC Biological and 
Pharmaceutical Sciences, 15(3), 249-261. 
https://doi.org/10.30574/gscbps.2021.15.3.0163 

Netshivhumbe, N.P., & Mudau, A.V. (2021). Teaching challenges in the senior phase 
natural sciences classroom in South African schools: A case study of Vhembe 
district in the Limpopo Province. Journal for the Education of Gifted Young Scientists, 
9(4). https://doi.org/10.17478/jegys.988313 

Ntekane, A. (2018). Parental involvement in education. [Doctoral dissertation, North-West 
University]. http://doi.org/10.13140/RG.2.2.36330.21440 

Ogbonnaya, U.I. (2019). The reliability of students’ evaluation of teaching at secondary 
school level. Problems of Education in the 21st Century, 77(1), 97-109. 

Ogunmade, T.O. (2005). The status and quality of secondary science teaching and learning 
in Lagos State, Nigeria. [DPhil thesis, North-West University]. 

Oliveira, H., & Bonito, J. (2023). Practical work in science education: A systematic literature 
review. Frontiers in Education, 8. https://doi.org/10.3389/feduc.2023.1151641 

Pohan, L., Maulina, J., & Hardianti, T. (2020). Students' critical thinking: A study on 
science teaching material based on the scientific approach. Universal Journal of 
Educational Research, 8(12B), 8129-8136. 
https://doi.org/10.13189/ujer.2020.082615 



247 

 

http://ijlter.org/index.php/ijlter 

Sancar, R., Atal, D., & Deryakulu, D. (2021). A new framework for teachers’ professional 
development. Teaching and Teacher Education, 101, 103305. 
https://doi.org/10.1016/j.tate.2021.103305 

Seale, C. (1999). Quality in qualitative research. Qualitative Inquiry, 5(4), 465–478. 
https://doi.org/10.1177/107780049900500402 

Sisson, J.H. (2023). Bringing children’s and teachers’ agency together to create meaningful 
learning that matters in a diverse preschool. International Journal of Early Childhood. 
https://doi.org/10.1007/s13158-023-00364-z 

Small, H. (2023). Bayesian history of science: The case of Watson and Crick and the 
structure of DNA. Quantitative Science Studies, 4(1), 209–228. 
https://doi.org/10.1162/qss_a_00233 

Smith, J., & Wilson, A. (2019). The impact of teacher knowledge and skills on students' 
ability to engage in scientific inquiry. Journal of Science Education and Technology, 
28(6), 613-627. https://doi:10.1007/s10956-019-09802-52 

Sutherland, W.J., Taylor, N.G., MacFarlane, D., Amano, T., Christie, A.P., Dicks, L.V., 
Lemasson, A.J., Littlewood, N.A., Martin, P.A., Ockendon, N., Petrovan, S.O., 
Robertson, R.J., Rocha, R., Shackelford, G.E., Smith, R.K., Tyler, E.H.M., & 
Wordley, C.F.R. (2019). Building a tool to overcome barriers in research-
implementation spaces: The Conservation Evidence database. Biological 
Conservation, 238, 108199. https://doi.org/10.1016/j.biocon.2019.108199 

Tait, K., McCubbin, F., Smith, C., Agee, C., Beaty, D., Busemann, H., Carrier, B., Cavalazzi, 
B., Debaille, V., Hutzler, A., & Usui, T. (2021). MSR Science Planning Group 2 
(MSPG2): Planning for the curation of MSR samples in a sample receiving facility. 
ESS Open Archive. https://doi.org/10.1002/essoar.10509259.1 

Teppo, M., Soobard, R., & Rannikmäe, M. (2021). A study comparing intrinsic motivation 
and opinions on learning science (Grades 6) and taking the International PISA 
Test (Grade 9). Education Sciences, 11(1), 14. 
https://doi.org/10.3390/educsci11010014 

Vygotsky, L.S. (1968). Thought and language (newly revised, translated, and edited by Alex 
Kozulin). Cambridge, MA: MIT Press. 

Windschitl, M., Thompson, J., & Braaten, M. (2008). Beyond the scientific method: Model‐
based inquiry as a new paradigm of preference for school science investigations. 
Science Education, 92(5), 941–967. https://doi.org/10.1002/sce.20259 

Yin, R.K. (2018). Case study research: Design and method (6th edition). Sage.  

Zaim, M. (2017). Implementing scientific approach to teach English at senior high school 
in Indonesia. Asian Social Science, 13(2), 33. https://doi.org/10.5539/ass.v13n2p33 


