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Abstract

This systematic review explored the pervasive issue of misconceptions hindering understand-
ing in biological science lessons, focusing on factors contributing to these misconceptions
and ways to rectify them. The study employed a qualitative content analysis. Students often
harbor misconceptions rooted in everyday experiences, language nuances, teacher method-
ologies, and textbooks. Biology, known for its complexity, abstract nature, and scientific
terminology, poses particular challenges. Several studies conducted both abroad and in
Ethiopia highlight high levels of misconceptions among students, particularly in topics such
as cell biology, genetics, photosynthesis, and human anatomy. Existing research suggests
that traditional teaching methods contribute to misconceptions, emphasizing the need for a
constructivist approach, concept maps, clinical interviews, and inquiry-based learning. Ulti-
mately, understanding and addressing misconceptions have implications vital for fostering
meaningful learning experiences in biology education.

1 Introduction

Human beings can acquire knowledge and explore the vast horizons of the universe
through logic and observation, a process that evolves into scientific knowledge (Tekkaya,
2002). Students bring diverse pre-existing ideas and explanations about the natural world
to school. Misconceptions, defined as mental representations deviating from currently
accepted scientific theories, can be categorized into alternative or experiential or intuitive
or native conceptions and instructional misconceptions (Kesidou and Duit, 1993; Skelly
and Hall, 1993; Nakiboglu, 2003). These misconceptions significantly impact students’
learning, hindering their understanding of advanced concepts. Failure to address initial
misconceptions may result in a lack of comprehension of new information or a surface-
level understanding solely for test purposes, reverting to misconceptions outside the
classroom (Ozmen, 2004).

Children’s misconceptions in science after formal education can be traced to three main
sources: informal ideas derived from everyday experiences, incomplete or improper views
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developed during classroom instruction, and erroneous concepts propagated by teach-
ers and textbooks (Yip, 1998). It is widely acknowledged that students enter biology
classes in Ethiopia with one or more of these misconceptions. Despite limited efforts to
identify misconceptions in physical and life sciences like biology, physics, chemistry, and
mathematics in Ethiopia (Engida, 2002). Thus, this review aims to offer an overview of
misconceptions in biological science by exploring literature from both international and
local sources.

1.1 Objectives

In this context, the review paper assesses the definitions of misconceptions, explores
factors contributing to students’ misconceptions, delves into common misconceptions in
biology, discusses methods to correct misconceptions, and examines previous research
on misconceptions, aiming to identify any existing research gaps. Therefore the study
helps:

1. To identify sources of biology misconceptions that hinder students’ learning.

2. To explore strategies of minimizing levels of misconceptions’ in biology learning

2 Definitions of misconception

Misconception is defined by various authors in various ways. A misconception can be
identified as something that people believe, but that are not actually correct. In broad
terms, misconceptions correspond to the ideas that have personal perceptions and mean-
ings in students’ articulations that are defective (Bahar, 2003). In the literature, miscon-
ceptions are also indicated to as “alternative conception” (Dikmenli et al., 2009; Kurt,
2013; kurt2013biology?2; Cinici, 2013), “misunderstanding” (Kilic and Saglam, 2009; Kir-
baslar et al.,, 2009).

3 Factors Contributing to Students’ Misconceptions

Misconceptions are developed by students from various resources. Misconceptions con-
trast with scientific concepts, and the most common factors as reported by different au-
thors includes: influence from everyday life experiences (Abraham et al.,, 1992; Smith IlI
et al.,, 1994; Kaltakci and Eryilmaz, 2010; Suniati et al., 2013; Widarti et al., 2016), teachers
(Kaltakci and Eryilmaz, 2010; Gudyanga and Madambi, 2014; Satilmis, 2014; Erman, 2017),
reference book or textbook (Devetak et al., 2007; Kaltakci and Eryilmaz, 2010; Gudyanga
and Madambi, 2014; Widarti et al., 2016; Erman, 2017) and confusion of everyday lan-
guage used as factors contribute to misconceptions (Osborne et al., 1983; Abraham et al,,
1992; Tyson et al., 1999; Bahar, 2003; Boz, 2006; Suniati et al., 2013; Erman, 2017).

3.1 Everyday experiences

Students’ interactions with the environment in their daily life experiences can lead to
confusion (Smith Ill et al., 1994; Agnes et al.,, 2015). As students become acquainted with
their surroundings and spend significant time outside of school, they develop personal
explanations for the meanings of things in the world around them. These explanations
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often diverge from scientific meanings. The understanding of science concepts by stu-
dents is primarily influenced by their interactions with the surrounding environment and
is intertwined with their daily life experiences (arif2018).

3.2 Language used

Students encounter challenges when scientific terminology is incorporated into every-
day language. The use of scientific words in ordinary communication may contribute to
students developing misconceptions (Osborne et al., 1983; Boz, 2006). The discrepancy
between the technical language of science and its colloquial usage can create confusion
and hinder students’ accurate understanding of scientific concepts. Additionally, the po-
tential for misconceptions arises when scientific terms are employed in a context that
differs from their precise scientific meaning, adding a layer of complexity to students’
comprehension. Therefore, bridging the gap between scientific language and everyday
communication is crucial to minimizing misconceptions and promoting clearer under-
standing among students.

3.3 Teachers

Teachers propagate misconceptions because of their inability to communicate effectively
with students (Gudyanga and Madambi, 2014). In some cases, teachers may be un-
aware of student’s difficulties and fail to take appropriate methods in presenting spe-
cific ideas to students (Kaltakci and Eryilmaz, 2010). Furthermore, Satilmis (2014) stated
that students had misconceptions due to ineffective teaching method especially when
the teachers followed the traditional method. A teacher fails to present abstract con-
cepts appropriately, either by visualization or analogy to help students understand the
concepts (Treagust et al.,, 2003).

Teachers' misconceptions themselves can be a source of students’ misconceptions (Gudyanga
and Madambi, 2014). This suggests that there is a possibility of teachers transferring their
misconceptions to students, given that they serve as the primary source of instruction.
When teachers learn abstract concepts during their training without a clear understand-
ing, they run the risk of disseminating these misconceptions to their students. Therefore,
it is crucial for science teachers to possess a clear conceptual understanding of scientific
concepts in each learning activity to avoid perpetuating misconceptions in the classroom.

3.4 Textbook

Textbooks, as tools employed in the teaching-learning process and as guides for both
teachers and students, play a crucial role in the construction of conceptual understand-
ing. However, they can also contribute to the occurrence of misconceptions (Devetak et
al., 2007; Gudyanga and Madambi, 2014). The presence of unclear figures in textbooks
is identified as one factor leading to misconceptions, particularly at the submicroscopic
level (Devetak et al., 2007). Additionally, textbooks may not consistently offer complete
or accurate information and explanations (Gudyanga and Madambi, 2014). Furthermore,
the presentation of information in symbols within textbooks can pose challenges for stu-
dent comprehension (Gabel, 1998; Widyatmoko and Shimizu, 2018). Addressing these
issues in textbook design and content is essential to ensure that they effectively con-
tribute to students’ accurate understanding of scientific concepts.
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4 Commonly observed misconceptions in biology

Many students have misconceptions about what science actually is and how it works. Bi-
ology is one of the courses in which students experience difficulty (Keles and Kefeli, 2010).
The content and complexity of biological notions, common ideas, deficiency of biological
knowledge and additionally the hidden nature of many key processes cause biology to
be an especially hard subject to teach and to learn (Sesli and Kara, 2012). Moreover, its
abstract nature and scientific terminologies make biology confusing (Kumandas, 2015).

During the past two decades, several studies have investigated students’ understanding
of biological concepts in different countries: Cell (Dreyfus and Jungwirth, 1988), pho-
tosynthesis (Bell, 1985, Haslam and Treagust, 1987, Waheed and Lucas, 1992), respira-
tion (Sanders, 1993), genetics (Pashley, 1994, Lewis et al., 2000), ecology (Griffiths and
Grant, 1985, Munson, 1994), classification (Trowbridge and Mintzes, 1988), the circula-
tory system (Yip, 1998), vertebrate and invertebrate (Braund, 1998) and energy (Boyes
and Stanisstreet, 1991).

The above studies revealed that students “have misconception about different concepts
of biology, and they leave secondary school with a distorted view of concepts, objects
and events”.

Research has shown that students have difficulty making the connection between molec-
ular and cellular organization (Driver et al., 1994). Students seem to understand that both
atoms and cells are made up of smaller parts including the nucleus. However, they strug-
gle to conceptualize the foundational principal that all matter including cells is made of
atoms. This misunderstanding seems to perpetuate beyond differentiation between cells
and atoms in their understanding of the structure and function of macromolecules. Ac-
cording to the American Association for the Advancement of Science (1994), students
should experience a progression of their understanding of cell structure and function
as they move through the grade levels. As elementary students they should have an
understanding that some parts of organisms must be seen through a magnifying glass
and then as they enter the upper elementary grades, they should begin to form the con-
cept of a cell as the basic unit of life. Finally, as they exit middle school students should
have a clear understanding of basic cell function. By the end of the 12" grade, students
should have knowledge and understanding of the nature and function of proteins and
the specialization of organelles within the cells including the cell membrane.

However, Driver et al. (1994) show that students often confuse the concepts of molecules
and cells. Often times, students have a very general concept of molecules and cells both
of which contain a nucleus and are surrounded by other small things. This confusion
seems to stay with children through the teenage years. Also, students at the high school
level tend to think that larger macromolecules such as proteins and carbohydrates are
made of cells rather than atoms. They did not understand the difference between cells
and molecules. More confusion has been found in students’ ability to differentiate the
sizes of cells and atoms. Many students at the high school level believe that cells and
molecules of protein are the same size. Driver et al. (1994) also found that students
believe single-celled organisms contain intestines and lungs.

Moreover, a large number of prior studies reported that primary and secondary school
students have many conceptual problems concerning cell biology and genetics (Lewis
et al., 2000; Marbach-Ad and Stavy, 2000; Flores et al., 2003).

If higher education curriculum designers knew students’ misconception, it might be help-
ful to prepare effective teaching strategies. Teachers can play an important role in teach-
ing scientific concepts and from a constructivist perspective students should gain mean-
ingful knowledge about biological concepts like cell biology and cell division. Biolog-
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ically literate students should be able to use and apply basic biological concepts when
considering biological problems or issues. Prior studies have shown that students experi-
ence difficulties in learning concepts related to the cell division process (Kindfield, 1994).
Cell division constitutes the basis for genetics, reproduction, growth, development and
molecular biology subjects in the biology curriculum. However, as a matter of fact, a ma-
jority of the students evaluated topics such as gene, DNA, chromosome and cell division
as difficult to learn topics (Oztap et al., 2003).

Research on students’ conceptual understandings on Cell division often indicates that
even after being taught students use misconception different from the scientific con-
cepts (Lewis et al., 2000; Yesilyurt and Kara, 2007). Reasons for this misconception include
students’ inability to differentiate between doubling or replication, pairing or synapses
and separating or disjunction, as well as determining whether or not these processes
occur in mitosis, meiosis or both (Smith, 1991). Further misconception includes a lack
of understanding of basic terms confusing chromatids with chromosomes or replicated
chromosomes with un replicated chromosomes etc. (Kindfield, 1994). This is a con-
cern for instructors because cell division processes are fundamental to the understanding
of growth, development, reproduction and genetics (Chinnici et al., 2004; Cordero and
Szweczak, 1994).

Studies conducted on problem-solving related to genetics revealed that students have
some misconception regarding the stages of meiosis (Brown, 1990, Stewart and Dale,
1989). Accurate organizing of many concepts in cell biology is dependent on the degree
of understanding cell division (Smith, 1999). As a matter of fact, a study related to ge-
netics revealed that students possess misconception and inadequate knowledge about
the behavior of chromosomes and transference of genetic material during cell division.
It further suggested that such misconception led to conceptual problems in genetics
(Kibuka-Sebitosi, 2007). Tekkaya and Yenilmez (2006) studied the misconception pos-
sessed by 9™ grade students relating to cell division and the effect of the conceptual
teaching regarding elimination of such conceptions. They hypothesize that conceptual
teaching is an effective method for understanding the concepts related to cell division
and for elimination of misconception.

Lewis et al. (2000) also studied the students’ levels of understanding in regards to mi-
tosis, meiosis and fertilization. The result of their study revealed that students possess
inadequate knowledge and numerous misconceptions related to the physical relation-
ships between the genetic material and the chromosomes and the relationships between
the behavior of the chromosomes and continuity of the genetic information. Lewis et al.
(2000) further emphasized the fact that the students mainly experience difficulties for
explaining the relationships between the cell, nucleus, chromosome and gene concepts
and the similarities and differences between mitosis and meiosis.

Clark and Mathis (2000) indicated that students experience difficulties particularly for dis-
criminating chromatids, chromosomes and the homologous parts of the chromosomes
during the cell division process. Atilboz (2004) studied the level of understanding and
misconception of 9™ grade students related to mitosis and meiosis. The result of the
study showed that students experience difficulties in understanding fundamental con-
cepts such as DNA, chromosome, chromatids, homologous chromosomes, haploid and
diploid cells and the relationships between such concepts and possess some misconcep-
tion.

Lewis et al. (2000) found that students in United Kingdom seemed to have a poor un-
derstanding of the processes by which genetic information is transferred and a lack of
basic knowledge about other related concepts such as chromosomes, cell division and
inheritance.

Saka et al. (2006) state that a science student has misconception particularly regarding
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the concepts of gene and chromosome in accordance with their findings obtained from
written responses and drawings. Kriiger et al. (2006) studied the concepts of students
regarding cell division and growth, and the study revealed that students generally fo-
cus on the increase occurring with number of the cells, as a result of cell division and
disregard the growth occurring in the cells. They also indicated that such difficulties ex-
perienced during understanding such concepts might be overcome by learning activities
that researchers have developed. Riemeier and GropengieBer (2008) analyzed the diffi-
culties in learning as experienced by the 9™ grade students regarding cell division and
their conceptual understandings with in teaching experiments. They have shown that
well planned teaching activities for the cell biology and cell divisions might enhance the
conceptual development process and might contribute to the conceptual learning by
the students. It is obvious from the literature that misconception related to cell division
processes lead to a series of problems for the biology teaching. When attending their
biology classes, students bring their perceptions, prejudices and former experiences in
conflict with the scientific facts. This situation causes various problems to arise during
their biology classes. Keeping knowledge or conceptual frames of the students in line
with the scientific facts can only be possible with effective conceptual teaching.

Recently, several studies have also been conducted regarding biological science miscon-
ceptions. Putri et al. (2017) conducted a study on analysis of misconception of university
students about biological evolution. The result of their study revealed that misconcep-
tion found in high percentage. Their result also indicates that biology major students
held wrong conceptions about evolution. Halim et al. (2018) conducted a study on Iden-
tifying and Remediating Student Misconceptions in Introductory Biology. The result of
their study revealed that a greater number of misconceptions were identified pertaining
to protein structure and function. They also reported that students used scientific ter-
minology incorrectly. Some of the incorrect uses of terminology by the students include
considering “Polypeptide bonds” as the same as “chains,” interpreting “Protein unfold-
ing,” “misfolding,” and “denaturing” as identical, and confusing "Alpha helix” with “double
helix.” Kapici and Akcay (2016) also reported that misconceptions about the particulate
nature of matter are more common in middle school students compared to high school
students. Yiicel and Ozkan (2015) found that most secondary school students had weak
cognitive structure about Ecological concepts and they acquired superficial knowledge
from their daily life and contained many misconceptions. On the other hand, Butler et
al. (2015) also found that high level of misconception was reported in upper secondary
school students and pre service teachers towards understanding of Ecological concepts.

Orbanic et al. (2016) also conducted a study on students’ misconception about photo-
synthesis. The result of their study revealed that students who taught through traditional
teaching method develop misconception towards photosynthesis as compared to stu-
dents who taught through constructivist teaching method. Besides, Liu and Li (2013) also
found that both the teachers and the students have misconception in photosynthesis and
respiration.

AlHarbi et al. (2015) conducted a study on pre service teachers understanding of diffusion,
osmosis and particle theory of matter concepts. The result of their study suggests that
the pre-service science teachers in general experienced difficulty in understanding the
principles of the particle theory of matter. However, they reported that the pre-service
teachers’ understanding of diffusion and osmosis was satisfactory.

Vitharana (2015) conducted a study on student misconception about plant transport. The
analysis of student's responses reveals that students do not have a correct conceptual un-
derstanding of mechanisms responsible for plant transport especially osmosis, diffusion,
active transport and transpiration.

Stevens et al. (2017) also found that students in higher institutions develop misconcep-
tion in introductory microbiology courses particularly towards the topic antibiotic resis-
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tance and host pathogen interaction concept inventory. Regarding to human anatomy
and physiology, Taufiq et al. (2017) conducted a study on identification of pre service
biology students’ misconception in human anatomy and physiology course. The result
of their study showed that majority (61.5%) of the students developed misconceptions
in human anatomy and physiology courses. In detail, the finding of the study showed
that participants develop misconception in skeletal system (57.81%), muscular system
(52.34%), integumentary system (55.47%), nervous system (51.04%), endocrine system
(54.69%), hemolymphatic system (66.02%), cardiovascular system (62.89%), respiratory
system (68.75%), digestive system (70.31%), urinary system (70.7%) and reproductive
system (71.88%). Misconceptions were mostly developed on reproductive system sub
materials and less likely found in nervous system sub materials.

Aniyah et al. (2018) also reported that the overall level of grade 8 students’ misconcep-
tion on the transportation system of humans and plants in Indonesia is quite high that is
on average about 60%. The location of misconception of each student is different. The
highest misconception profiles were the absorption of water occurs diffusion and ab-
sorption of minerals occur osmosis (76.7%). Wahyono and Susetyarini (2021) conducted
a study on Misconceptions of biology education students in Biochemistry Course dur-
ing the COVID-19 pandemic. The result of their study revealed that 53% of the students
experienced misconception in biochemistry course.

In Ethiopia, there were a few attempts to conduct a study on biological science miscon-
ception. Hailegebreil (2014) conducted a study on students’ misconception about cell
biology and cell division in Kelafo secondary school, Somali region Ethiopia. The result
of his study showed that majority of the students had high level of misconception about
cell biology and cell division and 16 types of common misconceptions about cell biology
and cell division were identified and categorized into: definition of cell biology and cell
division, structures and functions, types, energy and cell cycles. Moreover, the observed
classes of cell biology and cell division lessons showed that all biology teachers did not
implement effective instructional methods to remediate students’ misconceptions.

Basha et al. (2014) also conducted a study on misconception of students about pho-
tosynthesis and cellular respiration in secondary schools of East Arsi, Ethiopia. The re-
sult of their study showed that high levels of misconceptions were observed (in more
than 50% of students) in defining photosynthesis and concept of food making by green
plants. They also reported that biology teachers” methods of instruction to teach photo-
synthesis and respiration and techniques used to remediate students’ misconceptions
were found to be ineffective and were not in line with the methods of teaching de-
picted in the textbook, syllabus and teacher’s guide. Moreover, Dagnew and Mekonnen
(2020) conducted a study on effect of using guided inquiry teaching method in improv-
ing grade eight students’ misconception on the concept of photosynthesis in primary
schools of Ethiopia. The result of their study revealed that those students who taught
through inquiry-based teaching develop more conceptual understanding on the concept
of photosynthesis than those students who taught through traditional teaching methods.
Yenenesh et al. (2020) also found that primary school students taught through concept
map method develop more conceptual understanding on the concept of photosynthe-
sis than those students who taught through traditional teaching methods. Furthermore,
Dagnew and Endris (2020) conducted a study on Model-based instruction to improve
the concept of students on human anatomy in primary schools of Ethiopia, and showed
that the model-based teaching approach improves students’ conceptual understanding,
participation and clear misconceptions compared to the students taught by traditional
teaching approach.

After the recognition of misconceptions, the next step is correcting them (Allen, 2010).
If teachers are to diagnose or become familiar with their students’ views, they can apply
some strategies accordingly (Cakir, 2008).
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As reported by Devetak et al. (2007); Gudyanga and Madambi (2014), textbooks are one
of the sources of misconceptions. To overcome this problem, there is a need to provide
more concentration towards the curriculum developers and the textbook authors. The
content should be arranged in such a manner which provides complete information and
give examples which makes easy to understand the content. In addition to this, the con-
tent should be managed in such a manner which will help to make connection between
new and previously existing concepts.

According to Treagust et al. (2003), teachers are less competent over the biology subject
and fail to present abstract concepts appropriately. So, teachers should have adequate
subject knowledge before entering into the classroom. The teachers should also have
much mastery over the content and similarly should have the quality to simplify the con-
tent as per the learners understanding level.

Liu and Li (2013) also found that sound knowledge of the teacher is very necessary to
minimize or eliminate misconceptions. As stated earlier, Biology is abstract by its nature
and it makes difficulty in students biology learning, and for overcoming this obstacle,
the teachers can use flow diagram or concept maps which will be helpful in showing
the relationship between the two stages. It is also suggested that concept maps can be
modified into activities which will make interesting and helpful to stop rote learning and
enhance meaningful learning. Following prompting question can be used in constructing
proper understanding the concepts.

Satilmis (2014) stated that students had misconceptions due to ineffective teaching method
especially when the teachers followed the traditional method which does not provide any
scope to understand the concept. Therefore, a constructivist teaching approach is useful
to prevent and fix students’ misconceptions. Constructivist theories support learning as
a social improvement involving language, real world situations and cooperation among
learners (Ozer, 2004). Jean Piaget proposed that a constructivist education allows stu-
dents to increase their ability to discover new ideas and construct new knowledge with
regarding their personal interests and different level of intelligences (Ozer, 2004). Ac-
cording to this theory, teachers should allow students to be in an effective learning en-
vironment in order to gain meaningful and persistent knowledge.

Mintzes et al. (2001) suggested that concept maps, Vein diagram, clinical interviews, port-
folios and conceptual diagnostic tests can be used as a means to eliminate misconception
in biological concepts. Michael (2002) concluded that providing opportunity for exper-
iment in laboratory is a good way of eliminating misconceptions from the students. As
reported by him 75% of the misconceptions can be eliminated by using this method in
Biology teaching.

Perrone (2007) reported that children develop their concepts from their everyday life
experiences and inquiry-based learning method which is useful as well as effective for
addressing the misconceptions within the students.

5 Previous research on misconception and existing research
gaps in Ethiopia

Exploring students’ misconception in science started as research at late 1970s, and be-
came more prominence at early 1980s (Taber, 2009). During this period, as briefly stated
by Taber (2009), research groups based at the Universities of Waikato (New Zealand),
Leeds (UK) and Surrey (UK) undertook extensive programs of research into children’s
ideas in science, and a range of seminal studies were published. These studies effec-
tively initiated a research program into the nature of children’s ideas; how they devel-
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oped and how teachers should respond (Taber, 2009). The program was underpinned by
a perspective on learning that is commonly referred to as constructivism. The interest
in this area of research led to a number of books on children’s ideas in science (Kind,
2004; Taber, 2009). In Ethiopia, it was the introduction of a new 'Master of Science Ed-
ucation (M. Ed)" post graduate program that exposed most post graduate students to
the idea of students’ misconceptions (Engida, 2002). However, as compared to studies
conducted abroad, few studies were conducted in Ethiopia. Surprisingly, with regard to
biological science misconceptions, only few studies were conducted i.e., Cell biology and
cell division (Hailegebreil, 2014), photosynthesis and Cellular respiration (Basha et al,
2014), photosynthesis (Dagnew and Mekonnen, 2020 and Yenenesh et al., 2020), human
anatomy (Dagnew and Endris, 2020) and human biology (Wodaj and Belay, 2021).

As reported by Peterson and Treagust (1989); Lee et al. (1993); Barker (1994), junior stu-
dents have variety of misconceptions about the very basic biological concepts. However,
few studies were conducted regarding to biological science misconception in junior sec-
ondary schools of Ethiopia. Furthermore, researchers suspected that those college, uni-
versity students, and even teachers could have misconceptions about basic and advanced
biological concepts from the very beginning which they have learnt in primary education
before many years (Peterson and Treagust, 1989; Lee et al., 1993; Barker, 1994). How-
ever, no studies were conducted regarding biological science misconceptions at tertiary
education levels of Ethiopia. Therefore, in attempt to bridging the above revealed gaps,
there is a need to conduct research on biological Science misconceptions in primary,
secondary and tertiary education levels of Ethiopia.

6 Conclusions

Misconceptions are deemed to occur when students’ comprehension of a concept di-
verges from the scientific community’s understanding. An examination of the literature
underscores that everyday experiences, language usage, teachers, and textbooks play
pivotal roles in contributing to students’ misconceptions in biology lessons. Numerous
studies conducted across different countries have delved into students’ understanding
of biological concepts. The identification of students’ misconceptions holds paramount
importance for effective teaching and learning in science. Various diagnostic tests, such
as interviews, open-ended questions, multiple-choice questions, and multiple-tier tests,
have been widely employed in science education research to measure and identify stu-
dents’ misconceptions. In order to enhance effective and meaningful learning, it is imper-
ative to devise strategies for rectifying or preventing misconceptions based on their na-
ture. While extensive research has been conducted internationally on biological science
misconceptions, there is a noticeable dearth of research in the context of Ethiopia. Hence,
there is an urgent need to undertake comprehensive research on biological science mis-
conceptions at the primary, secondary, and tertiary levels of education in Ethiopia to
address the identified gaps. Such endeavours are crucial for advancing science educa-
tion and ensuring that teaching practices align with students’ understanding, fostering a
more accurate and comprehensive grasp of biological concepts.
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Abstract

The study investigated dynamic forces affecting undergraduate health science students’
learning engagement, academic performance and achievement. The study employed mixed
method with embedded mixed design. A total of 238 participants were selected using avail-
ability sampling, simple and stratified random sampling techniques. Questionnaires, focus
group discussion, observation and document analysis were used to collect data. The data col-
lected through questionnaires were analyzed using descriptive and inferential statistics and
those collected through focus group discussion, document review and observation were qual-
itatively narrated. The findings of the study revealed that although there were many attempts
to enhance students’ learning participation and academic performance, the in-campus and
off-campus dynamics have contributed to learning engagement, academic performance and
achievement of health science students. The demographic factors such as gender, family
education and socio-economic status, quality of previous high school, student’s admission
point and medium of instruction played significant roles in determining students’ learning,
performance and achievement. The willingness, motivation, commitment and competences
of students, instructors and management bodies were crucial dynamic factors contributing
to academic performance of students. Improving the qualities of educational inputs, educa-
tional processes, support staff services and curriculum materials should improve to quality of
students’ learning participation, academic performance and achievement.

1 Introduction

Education as a complex system rooted in the society’s economic, political and socio-
cultural context that prepares the needed workforce with proficiency, competences and
techniques required to transform global economies (Kipkebut, 2010). Excellence in edu-
cation, curriculum, school and teaching philosophies demand dialogic and collaborative
forms of practices and prominent contextualization of innovative ideas of teachers and

https://doi.org/10.20372/9km7an91 15 Geletu G.M. et al. (2023)


https://doi.org/10.20372/9km7an91
https://doi.org/10.20372/9km7an91
https://doi.org/10.20372/9km7an91

Ethiopian Journal of Education Studies Vol.1. No. 1, 2023 15-33

learners (Al-Balushi, 2017; M. G. Girma, 2022). The education system is one of the funda-
mental engines for development which gears towards economic development, stability
and progress. The growing of international competitions, accountabilities, responsibil-
ities, academic and professional competencies call for changes and respond to rapid
changes occur in the learning environments because higher education makes significant
changes driven by globalization and technology (Mense, 2018). Accordingly, one of the
objectives of Ethiopian education policy in general and higher education in particular is
to satisfy the country’s need for skilled manpower by providing training in various skills
and at different educational levels (Ministry of Education, 2018) because the success and
development of the country would greatly depend on the productivity of its human capi-
tal. The dividing line between developed and developing countries relies on the capacity
of higher education, scientific attainments and its application for economic progress and
prosperity (Bloom et al., 2005). Therefore, the increasing practices of investments on
higher education contribute to international organizations and communities.

The call for quality education emerged as almost a policy campaign to produce com-
petent manpower resources and provide intensive training required for students to be-
come skilled and productive workers when they become parts of the labor force (Rommel,
2004). The present era is characterized by a historical move towards mass higher educa-
tion that intends to secure place for students of different socio-economic background.
This ideological move is dramatically increasing the number of students beyond the exist-
ing capabilities of higher education institutions in terms of human, material and financial
resources at their disposal. In higher education institutions, nothing can be taken on
trust and the students have to think themselves (Barnett, 1997) through discovery and
active participation in the experiences of knowledge creation and transformation (Kurt,
2020).

Higher education imparts the deepest understanding in the minds of students rather than
superficial grasp that might be acceptable elsewhere in the system. The students’ learn-
ing, academic performance and achievement play an important role in producing the
best quality graduates who will become great leader and manpower for the country and
thus, responsible for the country’s economic and social development (Ali et al., 2009). The
qualities of students’ academic gain and learning performance are affected by numerous
factors including gender, age, teaching faculty, students schooling, guardian SES, resi-
dential area of students, medium of instruction in schools, tuition trend, daily study hour
and accommodation as day scholar (Waters and Marzano, 2006). Some empirical stud-
ies have been made to examine significant relationships between independent variables
in terms of grades or degree completion, and dependent variable (academic success of
students) at University level although the results have not been entirely satisfactory.

Some major independent variables affect academic performance of higher education
institutions’ students. This includes university management, facilities and quality of in-
structional processes: quality of instructors, instructional materials, methods of teaching,
assessment techniques are among the many (Amin, 2005). These variables are part of the
inputs and processes (independent or manipulative variables) which play fundamental
roles to contribute to the outputs-academic performance and achievement (dependent
variable). Moreover, educational institutions take inputs from the learning environments,
undergo educational process, and convey outputs to the learning environment (Shavel-
son, 1987). The university admits students (inputs) and then transforms them through
teaching and learning which is reflected by the students’ academic performances (out-
puts). The types of contexts such as target knowledge, skills and dispositions, organiza-
tion and facilitation of educational process determine the capacity of institutions (Egert
et al,, 2018). Therefore, quality inputs via quality educational process produce quality
outputs in the learning systems based on the input-process-output standards and indi-
cators.
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Figure 1: Systems view model of quality in education

According to Minnesota measures (2007), a report on higher education performance
which was produced by the University of Minnesota, the most reliable predictor of stu-
dent success in college is the academic preparation of students in high school. Similarly,
Geiser and Santelices (2007) found out that high school grade point average is con-
sistently the best predictor of the success of college students. This indicates that high
school grades were without doubt the best predictors of academic performance. Aca-
demic performance as a dependent variable related to independent variables-admission
points. Accordingly, if the admission points are high, then the academic performance
is likely to be high and if admission points are low, then academic performance may be
low (Geiser and Santelices, 2007). In the Ethiopian context, a national assessment made
on EGSECE, for example, indicated poor achievement of students in English and other
subjects (National Examination Agency, 2007).

In the same manner, some studies of EGSECE achievement of students in secondary
schools reported poor performance of students in English language and mathematics
(Amare, 2009). This poor performance in English language as a medium of instruction
hindered understanding of information and communication system in higher education
institutions. The previous performance affects the future academic performance of stu-
dents whether the HEIs education quality, graduates’ satisfaction, and employers' per-
ceptions have been affected as a result of the past and current assessment methods
(Moges, 2018).

In addition, Dills (2006) suggested that students’ learning engagement and academic
performance are dependent on parents’ SES remarking that students from high socio-
economic backgrounds perform better than their counter parts from low social economic
backgrounds. Likely, it is evident that students from educated family are better perform
than students from non-educated families. Students’ learning, academic performance
and achievement depend on number of socio-economic factors like students’ attendance
in the class, family income, mother’s and father's education, teacher-student-ratio, pres-
ence of trained teacher in school, sex of a student, and distance of schools (Raychaudhuri
et al,, 2010). In line with this, Hansen and Mastekaasa (2006) argued that according to
the cultural capital theory one could expect students from families who are closest to
the academic culture to have greatest success. A similar view is held by Kolicic (2006) on
academic performance and scientific involvement of final year medical students coming
from urban and rural backgrounds and concludes that students from urban backgrounds
had significantly better academic and research indicators than those from rural and re-
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mote backgrounds.

The other independent variable is former school background, which was conceptualized
as location of the former school (urban or rural); ownership of former school (public or
private) academic status of the former school and financial status of the former school
is linked to academic performance of students. In light of this, students from high-class
schools are likely to perform well because they attended those schools (Sentamu, 2003
& Kweisga, 2002). Thus, the type of school a student attends is likely to contribute to
their future learning and academic performance.

Parent's socio-economic

staus & education level Willingness, motivation,

communication & learners'

self - efficacy
>
Students' learning
egagement. \ "
N academic’ _ Learning
performance & \ facilities,technolog ies,
Academic preparation in high school achievement \ simulation &

& admission points pedagogically trained

teachers

Figure 2: Models showing dynamic factors contributing to students’ learning and academic performance

2 Research problem

The current educational market seems to pose new dominating expectation about the
roles and practices of higher education institutions in producing high quality work force
equipped with necessary market oriented practical skills (Leu, 2000). The graduates’ pro-
files to be attained in terms of desired skills, knowledge and understanding, social and
economic needs of the country are at the heart of quality assurance process. Quality
demands quality to accomplish the mission scrutinizing the echelon of higher educa-
tion institutions’ students’ learning from knowledge acquisition to knowledge applica-
tion (Amare, 2009). Economic growth and development are unthinkable without having
skilled citizens come out of competitive type of education provided by universities in
knowledge-based era. When Ethiopia is moving to stand among middle income coun-
tries and contributes to the achievement of 2030 programs, education takes the leading
focus. For instance, the practices of SDG-3 good health and well-being, and SDG-4 en-
suring inclusive and equitable quality education (UNESCO, 2019) are priority areas in the
development of Ethiopia.

In order to overcome deep rooted problems of health workforces following efforts were
exerted to achieve highly agreed up on MDGs (United Nations, 2015). Ethiopia has imple-
mented the globally planned MDGs and GTP to stand among middle income countries by
2015 and 2020 respectively (i.e. improving maternal health by 66.67% and reducing chil-
dren mortality by 33.33%, and combating tropical diseases, HIV/AIDS and TB) are some
of the "mottos” for which health professionals were working. Educational preparation of
health science students, who contribute primarily towards the health of the community,
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needs unquestioned attention underlying improving the health of the society (Sunshine
and Lawrence, 2015). With this intention, producing competent health professionals in
higher education institutions is the best instrument to full fill the gaps with respect to
quantity and quality of health professionals in our country. Thus, higher education learn-
ing institution’s mission completion through combined effects of teaching-learning, re-
search and innovation created large magnitude of entities towards organizational per-
formance (M. Girma and Akliu, 2023).

Academic success has a great influence on a student’s self-esteem, motivation, and per-
severance in higher education. Unlikely, poor academic performance results in unac-
ceptable levels of attrition reduced graduates (outputs) and increased cost of education.
Likewise, in the Ethiopian context, Amare and Temechen (2002) pointed out that the
profile of graduates from different educational programs has been under attack by em-
ployers and researchers and hence, the problem-solving graduates were rarely observed.
Similarly, the qualitative exploration was administered to identify factors that affect aca-
demic performances of students and generated number of factors such as psychosocial
factors, environmental and conditions of the areas (Valli and Santhi, 2014). This study had
not addressed and reflected the roles of inputs and processes in bringing outputs (aca-
demic performance). Educators and researchers have been interested in identifying and
understanding the variables that contribute to academic excellence because students’
academic performance has always been a topic of interest for educators. Therefore, the
proportion of graduates with academic success and won the competences (knowledge,
skills, abilities and attitudes) decline from time to time because of dynamics associated to
quality of educational inputs including teacher professional and pedagogical competen-
cies, process associated to methods of teaching and assessment, and outputs linked to
student’s learning engagement in classrooms and academic performance (M. G. Girma,
2022).

In the Ethiopian context, there were few studies done on problems of students’ profiles
such as learning engagements, academic performances and achievements at higher ed-
ucation institutions (e.g. Amare, 2009; Amare and Temechen, 2002; M. G. Girma, 2022;
National Examination Agency, 2007; L. Wariyo and Asgedom, 2021). The mentioned stud-
ies revealed the profiles of graduates such as learning engagements, academic perfor-
mances and achievements of students surrounded by number of factors, of which factors
associated to inputs-processes-outputs are perplexing paradoxes. However, as far as the
knowledge's of the researchers were concerned, no study has been conducted on the
current issue in the study area.

2.1 Research questions

1. What major in-campus and off-campus dynamic forces are affecting undergraduate
health science student’s learning engagement, performance and achievement?

2. To what extent are undergraduate health science students ready to learn compe-
tently to improve their participation, academic performance and achievement?

(@) What are the impacts of admission criteria, SES, former school, family education,
age, sex and competences in campus on student’s learning, performance and
achievement?

(b) What does the current level of student’s learning participation, performance
and achievement looks-like?

3. To what extent are educational facilities accessible to run instructional process ef-
fectively and promote learning, academic performance and achievement of under-
graduate health science students?

4. To what extent are instructors competent in their subject matter knowledge and
pedagogical skills to carry out teaching-learning process effectively?
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5. To what extents are the teaching-learning process (course coverage, students’ at-
tendance, teaching strategies, assessment techniques, workshops, libraries and lab-
oratories) occurred to advance students’ learning?

2.2 Objectives
Based on the stated problem, the study has the following objectives. These are to:

1. ldentify major in-campus and out-campus dynamic forces affecting undergraduate
health science student’s learning engagement, performance and achievement.

2. Pinpoint the exact status of undergraduate health science students’ learning partic-
ipation, academic performance and achievement.

3. Evaluate the application of different pedagogical strategies in instructional pro-
cesses with respect to students’ academic performance and achievement

4. Examine the responsibilities of instructors, school directors and department heads in
light of advancing learning participation, academic performance and achievement
of students.

5. Evaluate the competences (knowledge, skills & attitudes) of the health science stu-
dents with respect to their future duties.

2.3 Significance

The study has policy, social, academic and practical significance to improve and maintain
quality of education for-and-against the established standards and indicators depending
on IPO system model. This conceptually broad and depth study is essential to improve
quality of teachers at the center of educational system and contributes to inclusive and
equitable quality of teaching-learning process and contributes to producing competent
and skillful learners and a source for future research.

3 Research Methods

3.1 Research design

A mixed method with embedded (QUAN+qual) mixed design were employed with the
intention of getting necessary information about in-campus and off-campus dynamic
forces affecting learning participation, academic performance and achievement of un-
dergraduate health science students. The design is considered embedded because quan-
titative data results are explained further with the qualitative data (Creswell, 2014). The
mixed method is an approach to inquiry involving collecting both quantitative and quali-
tative data, and integrating the two forms of data and using distinct designs that may in-
volve philosophical assumptions and theoretical frameworks. Hence, Creswell and David
(2018) stated that mixed design assists researchers to collect both numerical and non-
numerical data, analyze, interpret and give meaning for deeper understanding of the
research problem simultaneously.
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3.2 Sources of data

The primary sources were school directors, department heads, instructors, technicians
and students whereas the secondary sources of data were instructional materials and
CGPA of students, ensures data triangulation and enrichment (Creswell and David, 2018).
Thus, the primary and secondary data were collected regarding in-campus and off-campus
factors affecting academic performance and achievement of undergraduate health sci-
ence students.

3.3 Samples and sampling techniques

College of Medicine and Health Science in Hawassa University was selected using pur-
posive sampling technique because of experiences and professional background of the
researchers. The researchers determined a sample size for the large target population
(e.g. students) using Cochran (1977) to decide the numbers of representative sample
students. n

= ——— ' n = required sample size, N = Total
1+ N(e)2’ 9 ple size,

Population size = 237, Cl = Level of confidence interval 95%, e = Margin of error = 0.05%,
n = 148 students.

Table 1: Population and sample size of the study by departments (n = 238)

Department Units Students Instructor Coordinator Lab-technicians

N n N n N n
Clinical Nursing 45 3 1 2 3 1 5
Midwifery 37 2 6 1 5 1 0
Optometry 16 1 0 1 0 6 2
Environmental Health 19 1 2 1 1 7 2
Public Health 65 3 5 2 2 1 5
Pharmacy 28 1 9 1 0 6 1
Medical Laboratory 27 1 5 1 0 7 2
Total 237 14 8 10 16 6 15

Note: N = Population, n = Sample selected

3.4 Data collection tools

The data collection tools were questionnaires, focus group discussion, observation and
document analysis. Creswell and David (2018) stated that employing multiple data col-
lection instruments help the researchers to combine and strengthen inadequacies and
keep triangulation of data. The researchers preferred questionnaires because it is easier
to handle and simple for respondents to answer within short period of time (Koul, 2008).
The researchers believed that instructors and senior students could easily understand the
concept and objectives of the study. Thus, 5-point likert scale closed-ended question-
naires, unstructured interview and focus group discussion guiding questions, document
examination coded sheet and observation checklist were prepared in English because it
is a medium of instruction in HEls.
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3.5 Validity and reliability

The validity of data collection instruments were checked by expert reviewers and a pilot
test was conducted on none sample respondents to ensure the reliability of instruments.
The collected data were calculated using Chronbach alpha and resulted in reliability coef-
ficient, .853 and .861 for instructors and students, respectively (p is significant at o > 80).
Based on comments of reviewers and calculated figures, clarification and modification
were made on few items of questionnaires. Finally, after final data analysis, the reliability
coefficients were again calculated and were .878 and .867 for instructors and students
respectively.

3.6 Methods of data analysis

Creswell (2014) states that mixed method help to achieve what is termed triangulation
where comparison between different databases could be made for better effect. Mixing
of the two types of data, qualitative and quantitative is made at the interpretation or
discussion to actually merge the data. This means to transform one type of data to the
other type and compare the results of two databases side by side in a discussion. The
data collected through questionnaires were analyzed using appropriate descriptive and
inferential statistics such as frequency, percentage, average mean, standard deviation
and two-tailed t-test using SPSS-26. The qualitative data obtained through interviews,
FGD and document analyses were organized and analyzed using NVivo-14.

3.7 Ethical practices

Ethical approval for this study was obtained from CMHS to avoid the research misconduct
because harm is narrated in the context of institutional characteristics, policies, proce-
dures, guidelines and work environment (Petousi and Sifaki, 2020). Before distributing
the instruments to the participants for data collection, permission was sought from edu-
cation administration offices.

4 Results

4.1 Demographic characteristics of respondents

A total of 238 participants: 214 participants were engaged in filling out questionnaires, 9
participants were engaged in interview and 15 discussants were participated focus group
discussion.

Table 2 shows that 61 (68%) of the sampled academic staffs, 107 (72%) of Undergraduate
students were males whereas 29 (32%) of academic staffs and 41(28%) of undergraduate
students were females. Therefore, there is slightly low participation of females compared
to their male counter parts. Regarding qualification of academic staffs, 55 (61%) of in-
structors were MSc degree holders whereas 34 (38%) of them were PhD holders. Thus,
the educational qualification of teaching staffs was below the essential required mini-
mum standard (Ministry of Education, 2018). Low qualification of teaching staffs appears
unlikely to conduct instructional process effectively. This calls for inferior quality of ed-
ucation because teachers' professional development and educational qualification have
paramount importance to promote quality of education. However, 69 (76%) of academic
staffs have 11-20 years teaching experiences which is promising in improving quality of
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education which helps to enhance students’ academic performance. However, 15 (17%)
instructors have 5-10 years teaching experiences which have significant impact in handi-
capping learning engagement, academic performance and achievement of students. All
of the academic staffs are full-time workers which is good to give attention to the com-
petences of students.

Table 2: Demographic characteristics of respondents (n = 238)

Variables Characteristic Academic Staffs Students
F % F %
Male 61 68 107 72
Sex Female 29 32 41 28
Total 90 100 148 100
Ass. Professors 3 4
Qualification MSc 55 61 All are 4th year students
BSc 1 1
5-10 15 17
11-15 34 38
Work Experiences 16-20 4 4 All are 4th year students
>21 years 6 7
Total 90 100
Full-time 90 100

Terms of Employment All are regular 4th year students

Total 90 100

Table 3: Relationships between demographic profiles & academic performances of stu-
dents

Instructors Student
M1  SD1 M2 SD2

Demographic Variables t-test p-value

Gender 40 052 341 138 152 712
Age 28 059 255 059 210 214
Family SES 41 043 392 042 721 .000
Family education level 32 039 378 039 684 .000

Residential areas of students 2.1 055 185 0.61 1.55 141
Students’ admission points 34 044 321 053 918 .000
Medium of instruction 32 042 355 044 119 237

Table 3 shows the average mean of items 1, 2, 5, 7 and 8 were above the expected ideal
mean (3.00) which remarks that the relationships between the variables. The statistically
significance differences between the views of respondents by the t-values at (1.70, 1.94,
1.55, 1.96 & 1.19) respectively are greater than alpha value (p > .05). This shows that there
are statistically significant differences between the opinions of the two categories of re-
spondents. On the other hand, the average mean values of items 3, 4 & 6 were above
the expected ideal mean which reflects the existence of strong relationships between
the variables. The statistically significance differences between the views of respondents
by the t-values at (7.21, 6.84 & 9.18) respectively are less than alpha value (p < .05).
This shows that there are statistically significant differences between the opinions of the
two categories of respondents. Therefore, these are serious factors that affect students’
learning engagement, academic performance and achievement. In addition, the teams
of group focus discussants stated that Table 4 shows the average mean values of item
1 was above the expected ideal mean which remarks that the participation of students
in problem-based learning and their motivation to learn from professional practices and
projects were encouraging. There is no a statistically significance difference between the
views of respondents by the t-values at (1.88) is greater than alpha value (p > 0.05). This
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shows that there is no a statistically significant difference between the opinions of the two
categories of respondents. The average mean values of items 5, 6 and 10 were above the
ideal average mean by instructors and below the ideal average mean by students. This
shows that teachers ensure instructors’ willingness to capacitate their students through
different projects and conduct researches to rank students’ academic performances were
encouraging. But students responded that they were not satisfied with instructors’ will-
ingness. The significance difference between the views of respondents by the t-values
at (7.71, 4.29 & 6.58) are less than the alpha value (p < 0.05). This shows that there are
statistically significant differences between the opinions of the two categories of respon-
dents. On the contrary, the average mean values of items 2, 3, 4, 7, 8 & 9 were below
expected ideal mean (3) which reflects that students’ attend classrooms regularly and
motivated to learn from the experiences of health professionals. The significance differ-
ence between the views of respondents by the t-values at (2.34, 1.24, 1.38, 1.67, .238 &
1.44) are greater than alpha value (p > 0.05). This shows that there are no statistically
significant differences between the opinions of the two categories of respondents.

Table 4: Willingness and motivation of the instructor, students and management bodies

Items _Instr
M1
Students attend the classroom regularly 3.54
Students participate in problem-based learning 2.82
Students’ motivation to learn from professional practices and projects 2.67
Students’ willingness and inspiration to learn from reading materials 2.57
Instructors’ willingness to capacitate their students through different projects 3.58
Instructors’ commitment to make students enthusiastic professionals 2.75
Instructors’ willingness to improve pedagogical knowledge through HDP training 2.88
Management bodies’ motivation to fulfill reading materials 2.95
Management bodies’ motivation to fulfill computers and internet services 2.79

Management bodies’ commitment to initiate academic staffs to conduct research projects 3.86

In addition, one of the interviewees suggested that 'l think students learn more from
projects, field experiences and experiential learning if and only if they have motivation
and commitment. However, | assume that instructors and department coordinators show
less commitment to make students enthusiastic professionals on top of student's less
interest to learn from different instructional materials. | am sure that instructors should
carefully design problem-based learning to their students’ (IW-3, 14 April 2021).

Moreover, the document examination (eg. instructional plan, HDP portfolios) result shows
that the management bodies initiate academic staffs to conduct research projects and
implement problem-based learning to improve instructional processes and give com-
munity services though there was no participatory action research practices to improve
classroom pedagogical strategies (Document Examination, April, 2021).
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Table 5: Competences (knowledge, skills or abilities) of students

Items Instructor

M1  SD1
Students’ academic background knowledge 294 0.56
Students’ quality in their subject matter knowledge 274 0.52
Students’ knowledge about the apparatuses and instruments of the skills laboratory 2.88 0.48
Students' abilities to undertake professional projects 294 045
Students’ communication and understand the subject matter 264 0.84
Students’ computer skills to grasp new information 285 0.53
Students’ skills to transform theories into practice 289 0.56
Students’ interest to practice professional projects 2.78 0.56
Students’ skills in using apparatus and instruments in skills laboratory 285 0.54

Table 5 shows that the average means of items 4 and 5 were rated above and below the
ideal average mean (3) by instructors and students. There are no significant differences
between the views of respondents by the t-values at (1.99 & 1.84) were greater than the
alpha value (p > 0.05). This shows that there are no significant differences between the
opinions of the two categories of respondents. On the other hand, items 1,2, 3, 6,7, 8 &
9 were rated above and below the ideal means. There are significant differences between
the categories of respondents by the t-values at (2.15, 13.98, 11.69, 11.28, 2.17, 13.74 &
10.95) were less than the alpha value (p < .05).

Furthermore, one of the interviewees suggested that student’s quality in subject matter
knowledge and skills are determined by how much they learned using different instruc-
tional materials and styles. The interviewee said: "l believe that students’ knowledge
and skills associated to laboratory apparatus, skills and interests to practice professional
practice in laboratory or via problem-based project are indisputable to ensure quality
of science learning. However, students’ efforts and practices to develop professional
competencies and skills required in the 215 century are not encouraging. | think it is
encouraging to motivate teachers and students to work differentiated instruction and
different learning styles and strategies” (IW4, 24 April, 2022).

..The document analysis finding ensures that the evaluation of instructional planning
indicated that although some teachers use various teaching methodologies, the major-
ity lack competencies pedagogy, and hence some are participating in fragmented HDP
training program (Document Review, March, 2021).

On the other hand, one of the focus group discussions stated that

| myself as a department head is not satisfied with the application of active learning
strategies in classrooms to ensure two-way communication while transforming scien-
tific theories into practice via laboratory, problem-based projects, experiential learning
and HDP training (D7)....I (D9) further stated that the practice of active learning and con-
tinuous assessment were fragmented from time to time because of lack of continuous
training’ (FGD-2, 18 March 2021).
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Table 6: Qualities of educational inputs

Instructors  Students

Items M1 <DT M2 <D? Sig(2-taile
Instructors to student ratio is around 1:30 270 058 280 048 1.79
Computer to student ratio is around 1:25 285 052 280 0.52 1.64
Lab-technician to student ratio is 1:15 266 054 280 0.54 2.09
Course materials to students ratio is 1:1 385 049 350 0.58 1.37
Full time/part-time instructors ratio: 70:30 454 014 390 0.28 0.49
Qualification PhD/specialist: MSC/generalist ratio: 25:75 2.68 044 2380 0.52 1.68
Adequate clinical sites for apparent ship 282 059 260 0.57 0.76
Enough rooms for simulation training 343 041 390 0.29 1.97

Table 6 shows the average mean of items 1, 2, 3, 6 & 7 were rated below the expected
ideal mean by instructors and students. There are no statistically significant differences
between the views of respondents by the t-values at (p > .05). On the other hand, 4, 5 &
8 were rated above the expected ideal mean by instructors and students. There are no
significant differences between the views of respondents by the t-values at (p > .05).

In addition, one of the interviewees suggested that

| know that there are attempts of fulfilling educational inputs but it does not fit to the
quality standards and indicators of ETA/HERQA. The ratios of educational inputs to stu-
dents are very large to provide appropriate services to students. The number of instruc-
tors is large enough and best qualification to ensure quality of the teaching and learning
process’ (IW-1, 19 April 2021).

The document examination and observation the educational inputs such as computer,
laboratory equipment and clinical sites are optimum. However, the number of students
is large compared to the existing human and material resources, and contradicts with the
indicators of ministry of education road map policy document (Document Examination,
April, 2021).

...Similarly, the observation results show that

Table 7: Qualities of instructional processes

Items _

Instructors cover curriculum contents in quantity and quality on time

Instructors use various active learning methods in classrooms

Instructors use performance-based assessment techniques to assess students’ competences
Instructors demonstrate practical activities in clinical site/lab skills for students

Instructors make enough preparation of lesson

Instructors have excess time to give technical support, standardized and feedbacks to students
Instructors use appropriate medium of instruction

Instructors take simulation training as educators of health care

Instructors adjust tutorial supports to overcome instructional problems

Table 7 shows the average mean of items 1, 4, 5, 7 & 8 were rated above the expected
ideal mean by instructors and students. There are no significant differences between
the views of respondents by the t-values at (1.32, .789, .898 & 1.35) were less than the
alpha value (p < 0.05). This shows that there are no statistically significant differences
between the opinions of the two categories of respondents. On other hand, the average
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mean of items 2, 3, 6 & 9 were rated below the ideal average mean by instructors and
students. There are no significant differences between the views of respondents by the
t-values at (2.07, 1.96, 1.45, 1.35 & 6.78) greater than the alpha value (p > .05). This
shows that there are no statistically significant differences between the opinions of the
two categories of respondents. Therefore, these are serious factors that affect students’
learning participation, academic performance and achievement.

... In addition, the document analysis shows that

There are efforts and willingness to implement various active learning strategies, performance-
based assessment and effective classroom management techniques (D-2). ... D-4 stated
that however do gaps of understandings and skills in practices such as tutorial classes
because of shortage of time, weak understand through English as medium of instruction

and lack of continuous simulation training... Moreover, D-1 stated that there were serious
problems with respect to sizes of clinical sites and number of students it accommodates

for practical trainings and willingness of hospitals’ and clinics’ professionals to support

the would be health professionals’ (IW-8, 27 March, 2021)

it is evidenced that assessment strategies were implemented (50% continuous assess-
ment: 50% summative assessment) and there are problems of utilizing performance-
based learning (PBL) and performance-based assessment (PBA). Furthermore, the dis-
cussants of FGD stated that

Table 8: Qualities of services of support staffs

Instructors Students

Items M SDT M2 <D Sig (2-tailed) test p-value
Up-to-date library digital 30 042 3.0 0.56 2.87 .55

Well-equipped skill-labs 288 057 26 0.59 1.72 .68747
Pedagogical center 257 082 25 053 0.98 .87158
Computers and internet services 288 045 25 057 1.86 43542
Guidance and counseling services 275 059 25 0.56 2.15 18725
Enough workshop (simulation) centers 297 048 28 047 1.46 .98785

Table 8 shows the average means of item 1 was rated the ideal average mean by instruc-
tors and students to address that there is up-to-date library. There is no a statistically
significant difference between the views of respondents by the t-values at 2.87 is greater
than alpha value (p > .05). On the other hand, the average mean values of items 2-6
were rated below the ideal mean (3.00) by instructors and students that underlined that
there are no statistically significant differences between the views of respondents by the
t-values at (1.71, .987, 1.86, 2.15 & 1.46) are greater than the alpha value (p > .05).

Additionally, one of the interviewees discussed that

| think the service of support staffs partially helps the teaching learning process although
some limitations are vividly seen. | am sure that we have best library, laboratory and
simulation centers computer and weak internet services. Attention was not given for
pedagogical centers, guidance and counseling services’ (IW-10, 25 March 2021)

...It was also evidenced from observation that the support staff services related to sim-
ulation, guidance and services, internet services and pedagogical services were partially
seen although there are attempts to improve some services (Observation, March, 2021)
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Table 9: Qualities and quantities of curricular materials

Items I,\r;ﬂtruc;qus I\S/Itzu degtDsz Sig(2-tailed) p-value
Competence based curriculum 323 053 362 032 2.80 325
There are sufficient course guides 324 041 353 0.51 1.45 747
Different audio-visual materials 323 039 324 0.31 1.89 .542
Up-to-date books 295 051 264 0.51 1.68 .544
Enough abstracts, journals 25 048 27 052 1.93 917
Professional practical training 28 046 26 053 1.17 .899
Materials required quality standards 3.23 039 3.81 0.41 1.19 .780

Table 9 shows the average means of items 1, 2, 3, 8 & 9 were rated above the ideal mean
by instructors and students. There are no statistically significant difference between the
views of respondents by the t-values at (2.80, 1.45, 1.89, 1.19 & 2.56) are greater than
alpha value > 0.05. This shows that there are no significant differences between the
opinions of the two categories of respondents. On the other hand, the average mean
values of items 4, 5, 6 & 7 are rated below the ideal mean by instructors and students
that there are no statistically significant differences between the views of respondents.
Therefore, these are serious factors that affect students’ learning, academic performance
and achievement.

Moreover, one of the interviewees explained that currently, the quality and quantity of
curricular materials (books, journals, syllabi, audio-visual and equipment) for health sci-
ence are the focus of attention to improve the quality of would be health professionals.
Therefore, as long as instructors carefully design and implement the teaching learning
process, students will get curricular materials to the standards and indicators either in
university or online’ (IW5, 21 April, 2021).

....The document analysis finding shows that there are significant differences among stu-
dents in their learning and academic performance across the department units. This
indicates that students were evaluated differently according to their field of studies and
capabilities. Therefore, the document analysis remarks that the majority of graduates
lack the creativity and adaptability. They miss to bring originality, insight and superior
critical and reflective abilities. Similarly, there were significant differences between male
and female students’ participation and academic performance across health science de-
partments. The majority, 162 (46%) of students are at threshold level of performance
(2.00-3.24) although students admitted to health science have relatively better admis-
sion points. However, 112 (32%) are at the modal level of performances (3.24-3.49) and
81 (22%) are top level of performances (3.50-4.00) respectively. Therefore, this document
analysis remarks that the majority of graduates lack creativity and adaptability. They miss
to bring originality, insight and superior critical and reflective abilities (Document Review,
March 2021).

5 Discussion

The educational qualification of academic staff of the sample respondents is less than
the required minimum standard set by /MoE/ETAE to give instruction at degree level
i.e. at least 50% PhD, 50% M.A/M.Sc (Ministry of Education, 2018). This calls for infe-
rior quality of education because teachers’ professional development and educational
qualification have paramount importance to promote quality of education. Similarly, the
findings show that there are strong relationships between gender, family SES & educa-
tion level, students’ admission points, medium of instruction, previous high school, and

https://doi.org/10.20372/9km7an91 28 Geletu G.M. et al. (2023)


https://doi.org/10.20372/9km7an91

Ethiopian Journal of Education Studies Vol.1. No. 1, 2023 15-33

students’ academic performances and achievements. Therefore, these are serious fac-
tors that affect students’ academic performances and achievements. Although instruc-
tors” willingness and commitment to capacitate their students through different projects
and conduct researches to rank students’ academic performance, the participation of
students in problem-based learning, motivation to learn from professional practices and
projects were not convincing. Instructors’ willingness and commitment to capacitate their
students through different projects and attempts to improve their pedagogical knowl-
edge through HDP training were not as such motivating. In addition, the study remarks
that although management bodies’ commitments to initiate academic staffs to conduct
research projects & improvements of instructional processes to enhance students’ aca-
demic performances were encouraging, their motivation and commitment to fulfill read-
ing materials, computers and internet services were not encouraging. The competences
(knowledge, skills or abilities) of students in light of academic background knowledge,
subject matter knowledge and knowledge about the apparatuses and instruments and
skills in the laboratory were not promising. Likewise, the abilities to undertake profes-
sional projects, language abilities to communicate and understand the subject matter
and skills to transform theories into practice were not to the point to enhance health
science students’ learning and academic performance. Similarly, the opportunities to
and qualities of educational inputs, the course materials to students’ ratio, full time to
part-time instructors’ ratio and rooms for simulation training, instructor-to-students’ ra-
tio, computer-to-student ratio, lab technician-to-student ratio, instructors’ qualification
PhD/specialist: MSC/generalist and adequacy of clinical sites for apparent ship were be-
low the required standards set by MoE. These are dynamic factors affecting teaching-
learning process directly, and students’ learning engagement, academic performance
and achievement indirectly.

The findings of the study shows that there were strong efforts of instructors to cover
curriculum contents in quantity and quality on time, demonstrate practical activities in
clinical sites/lab skills and takes simulation training as educators of health care. How-
ever, the application of various active learning methods, performance based-assessment
techniques, various classroom management techniques to check students’ attendance,
checking theoretical and practical understanding of students, giving technical supports,
standardized and structural feedbacks to students were not satisfactory. The findings of
the study mirrors out that the qualities support staff services are poor except that there is
well equipped and up-to-date library. However, the study underlines that the presence
of available and well-equipped skill-labs, support staffs for pedagogical center, sufficient
number of computers and internet services, support staffs for guidance and counsel-
ing services and enough simulation centers were not encouraging. The accessibility of
competence-based curriculum, different audio-visual materials, and quality standards
of the curse materials, independent thinking and problem-solving are encouraging, the
integration of theory and practice, up-to-date multiple copies of reference books, ab-
stracts, journals and opportunities to participate in professional practical training were
not convincing. However, the past and current assessment systems of HEIs show lack ac-
curate understanding of graduates’ competence, and relation with prior measures (Likisa,
2018).

The findings from document analysis and observation indicate that there were differences
among students’ academic performances across their department units. This indicates
that students were evaluated differently according to their field of studies and capabili-
ties regardless of the common criterion-referenced grading system. The Analysis shows
that there were a statistically significant difference between males and females students’
participation and academic performances across health science departments. The major-
ity of students are at threshold level of performance even though students admitted to
health science have relatively better admission points. However, some are at the modal
level of performances and some are top level of performances. Therefore, this document
analysis remarks that the majority of graduates lack creativity and adaptability. They miss
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to bring originality, insight and superior critical and reflective abilities. although the lack
of resources, large class size, shortage of instructional time, inadequate support, grade
inflation, limited prediction power, lack of instructional materials, instructors’ negative
perception, lack of knowledge and skill in assessment, and large content of courses are
the major factors for proper implementation and quality of assessment in HEIs (Moges,
2018; L. G. Wariyo and Kelbago, 2020).

6 Conclusions

The university teaching and learning process are scholarly activities and professions which
draws high level performance and expertise in relevant professional experiences together
with highly developed communication and interpersonal skills. The effectiveness of teaching-
learning, research and innovation rendered academic staffs which participate in an inte-
grated teaching-learning, research, innovative actions and community services to im-
prove academic performance (M. Girma and Akliu, 2023). Although there were many
attempts to enhance students’ academic competences and performance, the in-campus,
off-campus and other extraneous factors are affecting academic performance and achieve-
ment of undergraduate health science students in many multi-dimensions. The data
collected through questionnaires and document analyses were organized, tabulated and
analyzed quantitatively and those collected through interview, FGD and observation were
narrated by mixing up with themes. Some demographic factors such as gender, family
education level & SES, quality of previous high school, student’s admission point and
medium of instruction play significant roles in determining students’ academic perfor-
mance directly or indirectly. Furthermore, willingness, motivation, commitment and com-
petences (knowledge, skills and abilities) of students themselves, instructors and man-
agement bodies with respect to enhancing academic performance and achievement were
identified as crucial factors that affect learning and academic performances of students.
Moreover, opportunities and qualities to educational inputs, educational process, ser-
vices delivered by support staffs, quantities and qualities of curriculum materials were
the most determinant factors affecting quality of learning, academic performance and
achievement of undergraduate health science students.

7 Recommendations

Although the academic staff is high teaching experienced full-time workers and doing
problem-solving research and disseminating research outputs, the qualifications of aca-
demic staffs unfavorably met minimum standard set by MoE. Therefore, it is imperative to
recommend that improving chances of scholarship for academic staffs will in turn helps to
improve health science students’ learning, academic performance and achievement. For
the improvement of students’ learning engagement, academic performance and achieve-
ment, special mechanisms should be created to improve demographic characteristics of
students such as gender, SES and educational level of the family, medium of instruction,
quality of previous high school and students’ admission points as they showed strong re-
lationship with academic competences and performances. The study evidenced that the
willingness and motivation shown by students to participate in problem-based learning,
their motivation to learn from professional practices and projects, and their willingness
and motivation to learn from reading materials were unfavorable. Hence, the CMHS man-
agement and administration bodies had better device research-based structural mech-
anisms on how to improve the willingness and motivation of students in order to make
them top performing health professionals to solve the health problems of the society at
large.

https://doi.org/10.20372/9km7an91 30 Geletu G.M. et al. (2023)


https://doi.org/10.20372/9km7an91

Ethiopian Journal of Education Studies Vol.1. No. 1, 2023 15-33

In addition, instructors’ willingness and commitment to capacitate their students through
different projects, to conduct researches to rank students’ academic performances and
to improve their classroom pedagogical skills through HDP training were not motivat-
ing. There should be an ongoing program of pedagogic training for instructors to en-
able them develop effective teaching and learning skills. It is essential to establish and
strengthen well developed pedagogical center charged with developing pedagogical
skills and supporting teaching of academic staff of CMHS to improve students’ compe-
tences and performances. The management of CMHS had better improve their willing-
ness, motivation and commitment of fulfilling reading materials, computers and internet
services. The academic staff of CMHS should take the responsibility to design effective
programs in producing competent professional practitioners/graduates who possess rel-
evant discipline specific skills, abilities and general and adaptable knowledge base aca-
demic background on the subject matter and about the apparatuses and instruments
of the skills laboratory, computer skills to grasp new information and interest to prac-
tice professional projects to improve undergraduate health students’ learning, academic
performance and competencies. Likely, students should better develop the culture of
experiential learning and design strategies to improve their abilities to undertake pro-
fessional projects, language abilities to communicate and understand the subject matter
and skills to transform theories into practice were not to the point to enhance health
science students’ learning participation, academic performance and achievement.

The provision of adequate learning resources is an essential factor for both students and
academic staff in the teaching and learning processes. So that CMHS administration
should fulfill instructors to student ratio, computer to student ratio, lab-technician to
student ratio, instructors’ qualification PhD/specialist: MSC/generalist ratio, counseling
and guidance services, pedagogical center services, computer and internet services, and
availability of clinical sites for apparent ship through devising different strategies accord-
ing to the minimum required standards set by MoE to improve academic performances
of students. Therefore, the college had better have an on-going evaluation of its physical
and technological resources in light of its vision, mission, current needs and plans of the
future. The instructional process is the heart of quality of education & hence, administra-
tion, instructors and students should work hand-in-hand to improve students’ academic
performance and achievement. Accordingly: (i). Instructors should be advised to inte-
grate theory and practice, and provide necessary opportunities to students that enable
them to participate in professional practical training. (ii). Teaching staff of CMHS need to
appreciate the principles of student-centered learning and the management bodies need
to allocate budgets to invest on Introduction of modern equipment such as computerized
presentation such as power point, modeling, videos & electronics performance system
(EPS). (iii). Diversified learner-centered methods of teaching should be utilized more fre-
quently by introducing pedagogical training to instructors, standardizing class size and
the teaching loads of instructors. (iv). Teachers should provide students with opportuni-
ties to be involved in the structuring of their own learning experiences, encourage them
to control of their own learning, develop their confidence by setting assignments which
are challenging and relevance to the subject aims, providing constructive and timely
feedback, develop students’ analytical and critical thinking skills by providing different
learning experiences to improve their academic performance and achievement. Finally,
management bodies, instructors and students should work cooperatively and enthusi-
astically develop graduates at top level of performance with full creativity, originality
adaptability, insight and superior critical and reflective abilities to solve health problems.
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Abstract

This research scrutinizes the role of self-leadership strategies in coping with stress among
freshmen students entered in the 2020 entry at Hawassa University. To achieve the objective,
convergent parallel design (QUAN+QUAL) and mixed-methods were employed with pragma-
tism research paradigms perspectives. Consequently, 362 students from the natural and so-
cial science streams were selected by simple random sampling techniques, and 8 lecturers, 12
student class representatives, and 4 counseling office members were taken by purposive sam-
pling techniques. The data was collected through questionnaires, semi-structured interviews,
and FGD. The analyses of the data were conducted by applying both descriptive statistics and
inferential statistics including person correlation and linear regression and qualitative data
by using a thematic analysis approach was employed. The results revealed that there was a
high level of academic stress, a moderate level of psychological, social, and environmental
stress, and a low level of physiological stress among the students. Besides, the students do not
effectively practice self-leadership strategies. The relation between self-leadership strategies
and stress positively correlated and as a significant predictor of stress is behavior focused
strategies were found to have the strongest effect on coping stress followed by other strate-
gles. Thus, if freshmen do not use adequate stress-coping techniques to deal with a negative
stressful event, their stress can linger over time, increasing their chance of having serious aca-
demic, social, psychological, and environmental difficulties. Thus, structured and integrated
self-leadership training is given to students in a continuous and systematic manner, orient-
ing and supporting them through their academic tenure at their institutions and providing
freshman-oriented counseling services by counselors through psycho-education approaches
to strengthen the habits of self-leadership culture in coping with stress. Moreover, students
should construct an effective time management program for studying and pleasure activities
during their study years to enhance learning outcomes.

1 Introduction

Self-leadership is a process of behavioral and cognitive self-evaluation and self-influence
whereby people achieve the self-direction and self-motivation needed to shape their be-
haviors in positive ways in order to enhance their overall performance. More precisely,
self-leadership involves specific sets of strategies and normative prescriptions designed
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to enhance individual performance (Neck and Houghton, 2006; Neck and Manz, 2010).
Self-leadership is the process by which a person controls his/her own behaviors, cre-
ates influence and leads oneself using specific behavioral and cognitive strategies (Manz,
1986, Manz, 2015; Manz and Neck, 2004; Manz and Sims, 2001). From the above defi-
nition, it can be conclude that, self-leadership is an enabling process where by a person
learns to know him/herself better and through this better self-understanding is able to
steer his/her life better. Thus, self-leadership offers the opportunity for students to take
responsibility for themselves and the notion that one can be responsible for leading one-
self through life is exciting, especially in University's life.

However, one of the greatest challenges University students face in leading themselves
is the effective management of stress. Stress is a situation where environmental de-
mands exceed the capacity for effective response by the individual and can potentially
have physical and psychological consequences (Rout and Rout, 1993). College students
undergo numerous educational, social, environmental and psychological adjustment dif-
ficulties in the new campus atmosphere which may affect their psychosocial well-being
and learning outcomes. These happen because the new tertiary educational system has
a big difference in its methods of teaching, academic requirements, type of relations be-
tween faculties and even relations among students themselves (Thawabieh and Qaisy,
2012).

In short, stress seems to be very common in college students’ life because college stu-
dents need to ensure their academic survival and prepare themselves for the further
career. It is not a surprise that much of the academic stress at the college level is associ-
ated with what students learn and how they learn it. Therefore, if University students fail
to employ effective stress coping mechanisms to handle the negative stressful situation,
their feeling of stress can persist over time and, in turn, become at a higher risk of de-
veloping severe physical and mental problems (Auerbach and Gramling, 1998). Coping
can be described as the ability with which one handles a stressful event (Walton, 2002a
and Misra and McKean, 2000). In response, some researchers have suggested that self-
leadership has the potential to reduce stress and enhance coping (Kariv and Heiman,
2005).

According to Manz and Neck, self-leadership strategies are grouped into three primary
categories (Neck and Manz, 2007). 1) Self-leadership’s behavior-focused strategies in-
clude self-observation, self-goal setting, self-reward, and self-correcting feedback (Ma-
honey and Arnkoff, 1978, 1979; Manz and Sims, 1980). 2) Natural reward strategies focus
on learning to see the naturally rewarding aspects of work and trying to implement to
work aspects that are naturally rewarding (Deci and Ryan, 1985; Neck and Houghton,
2006; Mahoney and Arnkoff, 1978, 1979). 3) Constructive thought pattern strategies in-
clude positive self-talk, beliefs and positive mental imagery. The strategies are meant to
reframe one’s mind and to create more positive and constructive ways of thinking (Neck
and Houghton, 2006; Neck and Manz, 1992, 1996). Thus, the purpose of the current
study is to examine the role of self-leadership strategies in coping with stress among
freshmen in 2012 entry at Hawassa University.

2 Research Problem

While time spent at University is a fond memory and a happy experience for most. Uni-
versity life is not without its rough patches. Every student’s situation is unique, but there
are a few problems that almost all University students deal with at least once during their
time at college. These happen because the new tertiary educational system has a big
difference in its methods of teaching, academic requirements, type of relations between
faculties and even relations among students themselves (Thawabieh and Qaisy, 2012).
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The transition of students from high school to the college environment is very much
stressful for students. It could cause psychological, academic and social shock to them.
Despite this fact, stress, depression and anxiety are prevailing mental health problems
among college students (Kitzrow, 2003 & Sofyan et al., 2018). Colleges and universities
across the nation are facing stress with no regard to their age, gender, educational status
or socioeconomic status.

Therefore, in this situation, if students fail to cope with such demands, stress may lead to
anxiety, drinking problems, depression and a multitude of other mental health problems.
Raised stress levels amongst students can go beyond the decline in their academic ac-
complishments and can affect both the physical and mental health of students. All these
causes can be eased with adequate adaptation of self-leadership methods, because it
helps to recognize priorities and decreases inefficient time management.

Scott (2009) has also attested that college students are bare to the extensive amount
of stress, which necessitates successfully and constantly changing coping strategy. To
cope it, practicing self-leadership can have remarkable positive effects and significantly
increase their self-efficacy and self-esteem and help maintaining balance in less fortunate
times. Therefore, it deserves more attention.

Self-leadership has a primary effect which has a relation to all other areas of life (Mydha-
nen, 2010) and (Kurikka, 2010). However, students at higher institutions are not even
aware of the existence of the actual concept self-leadership. Oneself is the most difficult
person to lead and if one cannot lead oneself it is not easy to lead his/her life. Many
situations will arise which will cause conflicts if own mind cannot be controlled. Suc-
ceeding in self-leadership regulates the balance of own mind and after that it is easy to
lead life. Even though a wide range of studies have conducted on stress among stu-
dents, the findings are self-contradictory and mixed up (Agolla, 2009). Self-leadership
is a relatively new approach in leadership. There is no cross-scientific unified theory of
self-leadership and also little scientific research has been done on individual change.
Despite the lack of scientific background self-leadership is often the starting point of
all leadership training nowadays. It will receive more scientific attention in the future
(Sydanmaanlakka, 2005). More importantly, there was a significant paucity of empirical
studies on the self-leadership practices and stress management in the Ethiopian context
in general and Hawassa University in particular.

To address such research gaps, the present study took an initiation to explore the role of
self-leadership on reducing students’ levels of stress. The study is believed to theoreti-
cally contribute to the body of scientific knowledge on contribution of self-leadership on
reducing stress and enhancing college student’s academic achievement. Practically, the
study may guide college communities to take concrete steps towards the improvement
of the learning environment and subsequently mitigating the adverse impact of stress
on students’ wellbeing and learning outcomes. Based on the theoretical and empirical
bases reviewed above, researcher advances the following research questions:

1. To what extent do the sources of stress contribute to the level of stress among
freshmen?

2. To what extent are self-leadership strategies practiced by freshmen to cope with
stress?

3. To what extent do the self-leadership strategies influence on reducing stress levels
among freshmen?
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2.1 Objectives

The general objective of this study is to examine the role of self-leadership strategies
in coping with stress among freshmen students entered in the 2020 entry at Hawassa
University. The study helps to:

1. ldentify the sources of stress contribute to the level of stress among freshmen?
2. Examine the culture of self-leadership practices among freshmen?

3. Examine the extent of self-leadership strategies influence on coping stress among
freshmen?

2.2 Significance
It is thought that the findings of this study have the following significance:

1. Provides an excellent framework for stress reduction that may be emulated across
multiple disciplines in higher education resulting in higher levels of student well-
being and personal effectiveness.

2. It could play a role in assisting the instructors and the student representatives to
provide the necessary support and follow-up for the implementation of guidance
and counseling services.

3. The findings of this study may helpful to the educationists, educational planners and
policy makers, teachers and students to makes strategy to overcome the problems
of students, who are displaying the aggressive behavior.

4. The research findings may encourage and inspire other researchers to conduct as-
sociated studies and to explore related concerns to solve interrelated problems.

3 Literature Review

3.1 Concept of self-leadership and stress

Self-leadership is a relatively new approach in leadership. There is no cross-scientific uni-
fied theory/definition of self-leadership. Thus, different scholars define self-leadership in
different way. Among, Neck and Manz (2007) defined it as the process of influencing one-
self more specifically to establish the self-direction and self-motivation needed to per-
form a task. Furthermore, freeman2004<empty citation> defines self-leadership be-
sides having self-discipline as a “set of well-defined strategies for personal improvement”.
Fundamentally self-leadership has three elements: sufficient self-confidence, good self-
knowledge and the ability to reflect (Syddanmaanlakka, 2005). It is a life-long process in
which one can learn to lead bigger entities starting from leading himself and proceeding
step by step towards bigger teams (Sydanmaanlakka, 2006). From this one can deduce
that with self-leadership one learns to know oneself better and is able to control own life
better through improved self-understanding. In short, it is a self-executed process.

According to Lazarus and Folkman (1984), stress is defined as an individual's physical and
psychological reaction to an event or object or which is appraised as a threat. Similarly,
according to campbell2006 <empty citation> as cited in Bataineh (2013), stress is an
adverse reaction that individuals manifest when they encounter excessive pressure or
other types of demands placed on them. Stress especially arises when individuals are
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under overwhelming situation and believe that they are incompetent to handle. The
definitions reflect that stress is psychophysical phenomena which come into existence as
a result of a continuous interaction between the individual and the environment.

3.2 Sources of stress

With respect to the levels of stress and stressors, previous literature has invariably doc-
umented that college students are exposed to different kinds of stressors and stress
level. Abouserie (1994) as cited in Misra and Castillo (2004) reported that students ex-
perience academic stress at foreseeable times each semester with the highest causes of
academic stress resulting from taking and preparing for exams, grade competition, and
a large amount of content to master in a small amount of time. Additionally, in concord
to our finding, a Bataineh (2013) reported that college students are more stressed with
financial problems, inadequate resources like computers, books, lecturers, and overload
hours every semester as academic stressors. Environmental related stressors are also
pronounced. For example, in a study conducted in Ghana, environmental factors were
found to be the source of high level of stress among students (Azila-Gbettor et al., 2015).
It is not a surprise to observe college students in developing countries experiencing a
higher level of stress associated with the low-quality learning environment. About the
physiological component of stress, previous studies such as Walton (2002b) reported that
college students with poor health habits like poor diet, lack of exercise, and inconsistent
sleep patterns inflict high-stress levels. Thawabieh and Qaisy (2012) found that univer-
sity students experienced stress related with the social factor, and this may be because
students come from different cities and they have new relations. However, Feng (1992)
stated that setting high standard goals, being perfectionist, comparing self with others
and self-degradation might be sources of student’s psychological stress.

3.3 Self-leadership strategies

An essential self-leadership theorist Charles C. Manz created one commonly recognized
theory together with Christopher P. Neck. According to Manz and Neck, self-leadership
strategies are grouped into three primary categories: 1) Behavior-focused strategies in-
clude self-evaluation, self-discipline and self-rewarding. The strategies are meant to en-
courage having long-term goals and desirable behaviors that lead to successful results
and discourage undesirable behaviors that lead to unsuccessful results. 2) Natural reward
strategies focus on learning to see the naturally rewarding aspects of work and trying to
implement to work aspects that are naturally rewarding. The idea is to learn to make
work feel as naturally rewarding as possible and get energized from the work itself. This
leads to productive behavior and good performance. 3) Constructive thought pattern
strategies include positive self-talk, beliefs and positive mental imagery. The strategies
are meant to reframe one’s mind and to create more positive and constructive ways of
thinking (Neck and Manz, 2007).

3.4 Relationship between self-Leadership strategies and stress

Individuals can cope with stressful situations and hinder the formation of stressful situa-
tions through the effective self-leadership of their behaviors, and thus, they can increase
their life satisfaction. It is suggested that behavior focused strategies lead to successful
outcomes by encouraging positive, desirable response and by suppressing undesirable
behavioral response tendencies (Neck and Houghton, 2006). Achieving desired results
may lead to a positive outlook towards oneself, life, future and positive affect. On the
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other hand, the idea that constructive thought strategies increase subjective well-being
(Houghton and Jinkerson, 2007 ) was supported in this study. Constructive thought
strategies have been said to serve satisfaction by functioning as a source for the de-
velopment of positive thought (Manz, 1992).

3.5 Conceptual framework

The conceptual framework for this study was a comprehensive self-leadership framework
(modified from Neck and Manz, 2007). From the below figure, one can see how every-
thing in self-leadership connects. On the left side are self-leadership categories with their
sub categories by manz2007mastering<empty citation> besides time management.
Using these tools adequately leads to the congruency of body and mind, where physical
and mental balances align and create intelligent, motivated, and purposeful thinking and
behavior. This empowering congruency is self-lead to three projects of personal devel-
opment in chosen areas of total wellness by Syddanmaanlakka (2006). The commitment
in the projects leads to personal effectiveness and successful performances, which cre-
ates positive perceptions of self-efficacy leading to more personal effectiveness, which
becomes an upward spiral leading to more successful performances as shown in Fig.1

below:.
Stress coping strategies Sources of stress Consequences
Behavior focused stratesi Academic
enavior 1ocus: strategles: _ : .
- Self-observation » “B“‘?Y."I'd ml.nd”l
_ Self-goal setting - Inchlv%dual behaviors
- Cues _p| Physiological - Individual thoughts
- Self-rewarding & punishing > - Intelligent, purposeful,
- Reminders & attention focusers % motivated behavior and
" | Psychological [~ thinking
Natl'lu'a] rgward strategies: Social ¢
- Discovering your natural
rewards Total Wellness
- Build natural rewards to your .
life’s  activities Environmental
- Focus on natural rewards
Environmental
Successful
Constructive thought pattern performances/
strategies: P?}r_soqal
- Beliefs & assumptions Effectiveness
- Self-talk .
- Mental imagery and rehearsal 1
Positive perceptions
ol of self-cfficacy
Time management: v
- Prioritizing
- Eliminating time thicves
- Getting organized

Figure 1: Comprehensive self-leadership framework (modified from Neck&Marz 2007,129,171)
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4 Research Design

In order to collect, analysis, interpret and report the data scientifically this study was
employed concurrent mixed method research design with equal priority of both quan-
titative and qualitative method (QUAN+QUAL) with philosophical view of pragmatism.
This paradigm did not arise among philosophers who argued that it was not possible to
access the "truth” about the real world solely by virtue of a single scientific method. Sup-
porters of this paradigm looked for approaches to research that could be more practical
and pluralistic approaches that could allow a combination of methods that in conjunc-
tion could shed light on the actual behavior of participants, the beliefs that stand behind
those behaviors and the consequences that are likely to follow from different behav-
iors. This paradigm was chosen since it advocates a relational epistemology (i.e. rela-
tionships in research are best determined by what the researcher deems appropriate to
that particular study), a non-singular reality ontology (that there is no single reality and
all individuals have their own and unique interpretations of reality), a mixed methods
methodology (a combination of quantitative and qualitative research methods), and a
value-laden axiology-conducting research that benefits people (Alise and Teddlie, 2010;
Biesta, 2010; Tashakkori and Teddlie, 2003, and 2003b; Patton, 1990). Thus, the result
was interpreted by giving equal priority for both quantitative and qualitative findings by
triangulation.

4.1 Sources of Data

For the purpose of this study both primary and secondary sources of data was used. The
primary sources were students, lecturers, guiding and counseling experts and students’
representatives of selected faculty from respective departments. The students’ semester
result was taken as secondary data of sources.

4.2 Sample and Sampling Techniques

The target population of the study was 2012 entry students at Hawassa University. The
subject on which these research activities are to be carried out includes students and
lecturers. To make the study manageable and due to the homogeneity nature of the
participants, from social science faculty 15 groups and 15 groups from natural science
faculty were taken by quota sampling, while from each group, 12 students were selected
by simple random sampling (lottery method). To obtain the representative sample size
of students from selected groups, a simplified formula developed by Krejcie and Morgan
(1970) is used as cited in Deribsa (2017). Because, this formula has been practically tested
and used by various scholars for past years and it is valid useful up to now in educational
research. Then, the representative sample size can be calculated as follows;

Questionnaire, interview and Discussion (FGD) were used to gather relevant data.
Where:

n = sample size of respondents participated in study

Z? = Chi-square for the specified confidence level (1.96 at 95% confidence interval), N =

population size (5260), P = population proportion (0.5 in this study case), ME = acceptable
margin of error 5% (0.05)
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Z?x Nx*P(1—P)

Thus,n = g+ (N= 1) + (22 P+ (1= P))i

1.96% % 5260 % 0.5(1 — 0.5)
(0.052 (5260 — 1)) + (1.962 % 0.5 * (1 — 0.5))

n —=

. 5,762.4
T 14.9975 + 0.9604

L 5,762.4
"~ 15.9579

Hence, the sample size is equal to 362 selected. Moreover, 8 instructors from psychol-
ogy department, 4 guiding and counseling experts from Hawassa University guiding and
counseling offices and 12 student's representatives were taken by purposive sampling
techniques.

4.3 Data gathering tools
4.3.1 Questionnaires

A questionnaire with both closed and open-ended items was used to collect quantitative
and qualitative data from selected groups of both natural and social science students
concurrently. In this case, self-made questionnaire was developed by English language
and distributed to students. All investigation questions employed a Likert type scale re-
sponse. Furthermore, the open-ended questions were included in the questionnaire in
order to give an opportunity for respondents to express their view, feelings and percep-
tions related to self-leadership practices, sources of stress and coping strategies.

4.3.2 Interview

A semi-structure interview item prepared as an instrument of data collection from in-
structors guidance and counseling experts and conducted in English language with in-
structors. The purpose of selecting such type interview is because of its flexibility and
could be restructured on any defects observed on questions (Abiyi et al., 2009). Because,
the researcher believed that they had sufficient understanding about the extent to which
students were effective in practicing self-leadership, understanding sources of stress, us-
ing coping strategies and solving the challenges they face.

4.3.3  Focus group discussion

with student's representatives of a class to find out what might be a reason for stress
and to take the advantage of collecting variety of shared understanding from these
interacting students. They were taken because of they have better understanding on
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self-leadership, sources of stress and coping strategies. This can helped the researcher
to understand the situation from the facial expression of the participants in addition to
questionnaire. The researchers grouped the respondents in to 3 to get clear and in depth
information and the discussion sessions were conducted in both English and Amharic for
1 hour per group in order to maximize student’s participation and subsequently the data
was translated in to English language. Then, the FGD result finally narrated based on
the following given symbol (Group-1), (Group -2), and (Group-3). Finally, the obtained
information from the focused grouped discussion was triangulated with the quantitative
data.

4.4 Procedures of data collection

Before, the actual data collection task was took place, the researcher was first prepared
questionnaires based on objective and basic research questions of the study. After ques-
tionnaires was prepared and submitted to senior department instructors to check the
relevance of it. Based on the comments given by those instructors, necessary correction
was made and duplication of the questionnaire was done considering the sample sizes of
each group of the respondents. The researchers have contacted each department heads
and making agreement on the concerned political issues after introducing the objectives
and purposes of the study. Then, the final questionnaires were administered to sampled
students. The participants were allowed to give their own answers to each item indepen-
dently. Furthermore, the interview and FGD session was administered. Finally, the data
collected was analyzed and interpreted based on basic questions.

4.5 Methods of data analysis

Both quantitative and qualitative data analysis techniques were used, depending on the
type of data gathered and the instrument used. In addition to this, the data analyses
were made using the Software Package for Social Science /SPSS/ program version-26
for quantitative data. Then percentage, cross tabulation, individual mean scores, aver-
age mean score and standard deviation was used to address the basic questions while
independent sample t-test was employed to check whether there is a significant differ-
ence between students of natural and Social science rating (Cohen et al., 2007; James,
1982; Ravid, 2011). According to Arcagok and Yilmaz (2020), cited in Eshetu (2017), the
mean value was interpreted as 5-4.21-mean score “Very High”; 3.41-4.20 "High"; 2.61-3.4
“Moderate”; 1.81-2.60 "low"; and 1.00-1.80 “Very low". Arcagok and Yilmaz (2020). In
identifying the level of significance alpha level p < 0.05 was used (Burke and Larry, 2008;
Ravid, 2011; Weirsma and Jurs, 2009). Person correlation coefficient was also used to
analyze strengthens and magnitude of the self-leadership practices and stress level. In
addition linear regression was used to predict the value of self-leadership strategies on
the level of stress among freshmen. Creswell's qualitative narrative writing techniques
were used in the analysis of the qualitative data. Finally, quantitative and qualitative data
triangulated and results were reported.

5 Results

This part of the research deals with the results and discussion of the data obtained
through questionnaire and review of literatures. The survey questionnaire was distributed
to total of 362 students and 346 filled and returned mean that 95.6%. The data were an-
alyzed by employing mean, standard deviation, correlation and linear regression.
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Table 1: Demographic Characteristics of Respondents (N = 346)

Items Variables
Sex Male 154
Female 192
Age 19-24 343
25-30 3
Marital Status Single 339
Married 7
Field of the Study N science 179
S science 167
Family Information Both Mother & Father 233
Single Parent 76
Divorced family 37
Family economic status High income 30
Low income 187
Moderate income 129

Table 1 shows that to obtain socio-demographic information of the students, questions
related to their sex, age, marital status, family information, and family economic status
along with field of the study were provided was explained on above table.

5.1 Sources of Stress

The transition of students from high school level to the college level is inherently stressful
for students. From this perspective, academic, psychological, physiological, social and
environmental related stress presented and analyzed below.

Table 2: Perceptions of respondents on sources of stress

Mean Aggregate
Sources of Stress Respondents N <D Mean  SD ar
Academic stress NS 179 353 348 053 344
SS 167 343 0.55
Physiological stress NS 179 256 257 055 344
SS 167 258 0.56
Psychological stress NS 179 324 323 0.78 344
SS 167 322 079
Social stress NS 179 320 320 0.88 344
SS 167 320 0.92
Environmental stress NS 179 314 318 0.80 344
SS 167 323 082

Note: NS, natural science; SS, social science; df, degree of freedom

Table 2 shows that both groups of respondents rated high academic stress (3.48) and
low-level physiological stress (2.57) as high, while psychological (3.23), social (3.20) and
environmental (3.18) related stresses were moderate. An independent sample t-test was
computed to decide whether the perceptions of the respondents differed between the
two groups of respondents. Thus, it is understandable that students face stress levels in
each category feel differently.

43 Gaguray G. et al. (2023)



Ethiopian Journal of Education Studies Vol.1. No. 1, 2023 33-52

5.2 Self-leadership’s strategies in coping stress

Self-leadership tactics such as behavior-focused strategies, natural reward strategies,
constructive thinking pattern strategies, and time management practices of freshmen
are described in this section.

Table 3: Respondents’ perspectives on the practices of self-leadership strategies

Aggregate

Sources of Stress Respondents N Mear SD Mean

Self-Leadership’s Behavior-Focused Strategies (SLBFS) NS 179 212 058 220
SS 167 230 0.61

Natural Reward Strategies (NRS) NS 179 205 086 2.03
SS 167 203 0.90

Constructive Thought Pattern Strategies (CTPS) NS 179 219 095 2.10
SS 167 202 093

Time Management (TM) NS 179 220 1.00 222
SS 167 225 093

According to Table 3, both groups of respondents rated self-behavior-focused leader-
ship’s strategies (2.20), natural reward strategies (2.03), constructive thought pattern
strategies (2.10), and time management strategies (2.22). An independent sample t-
test was used to determine whether respondents’ perceptions differed between the two
groups of respondents. As a result, it is understandable that students have a minimal
culture of practicing self-leadership strategies in coping strategies.

5.3 Correlations between self-leadership strategies and stress

The correlations between the university freshmen self-leadership strategies (behavior-
focused, natural reward, constructive thought, and time management strategies) in cop-
ing with stress were discussed in this section using Pearson correlation analysis.

Table 4: Correlations of self-leadership strategies and stress

Correlations
SL SLBFS  NRS CTPS ™
Pearson Correlation 1 .846**  708** 936** .808**

SL Sig. (2-tailed) .000 .000 .000 .000
N 346 346 346 346 346
Pearson Correlation  .841 1 J59**  727**  866**
SLBFS Sig. (2-tailed) .000 .000 .000 .000
N 346 346 346 346 346
Pearson Correlation .708** . 769** 1 .895*%*  849**
NRS Sig. (2-tailed) .000 .000 .000 .000
N 346 346 346 346 346
Pearson Correlation .936** 737** 797** 1 .806**
CTPS Sig. (2-tailed) .000 .000 .000 .000
N 346 346 346 346 346
Pearson Correlation .908** .856** .748** 809** 1
™ Sig. (2-tailed) .000 .000 .000 .000
N 346 346 346 346 346
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**Correlation is significant at the 0.01 level (2-tailed).

Note: SL-Stress Level; SLBFS-Self-Leadership’s Behavior-Focused Strategies; NRS-Natural
Reward Strategies; CTPS-Constructive Thought Pattern Strategies and TM-Time Manage-
ment.

As we can observe from correlations table, stress has strong positive relationship with
all self-leadership strategies presented. Furthermore, correlations of stress in SLBFS ex-
plained by r = 0.846, 2 = 0.7157 or 71.57% with p = 0.000 < 0.01. This shows us the
significant positive relationship or association between stress and SLBFS in which the
maximization of one can result the increasing on another. Besides stress in NRS pre-
sented as r = 0.708, 72 = 0.5012 or 50.12% at p = 0.000 < 0.01 assures us the significant
positive association between stress and NRS. The r = .936, 2 = 0.8760 or 87.60% at p
= 0.000 < 0.01 showed the significant positive relationship between stress and CTPS.
Furthermore, r = 0.908, 72 = 0.8244 or 82.44% at p = 0.000 < 0.01 explains significant
positive relationship between stress and TM.

Hence, the relationship between dependent and independent variables (stress & self-
leadership) is significant at p = 0.01. And also the independent variables showed the
positive relationship between each other and their relationship is significant at p = 0.01.
Now we can proceed to developing the regression equation to predict the magnitude of
the influence of each variable on the level of stress. Let us see the SPSS outputs and its
result analyzed here below.

Table 5: Model summary of self-leadership strategies and stress level

Model Summary
Model R R? Adj R? Std. Error Durbin-Watson
1 .858a .871  .876 16135 1.321
a. Predictors: (Constant), SL, SLBFS, NRS, CTPS and TM
b. Dependent Variable: Stress Level

Table 6: Test of model summary of self-leadership strategies and stress level

ANOVA
Model Sum of Squares df Mean Square F-value  Sig.
1 Regression 19.546 3 4.886 270.320 .000b
Residual .581 342 .023
Total 20.271 345

a. Predictors: (Constant), SLBFS, NRS, CTPS and TM
b. Dependent Variable: Stress Level

Table 7: Coefficients of self-leadership strategies and stress level

Model Unstandardized 8 Std. Error Standardized 3 t Sig.  95% Cl

(Constant) -1.13 247 -3.61 0.00 -1.67  -0.65
SLBFS 0.49 .063 0.48 6.12  0.00 0.25 0.46
NRS 0.53 241 0.26 237 0.01 0.10 1.12
CTPS 0.44 .086 0.27 3.31  0.001 0.12 0.53
™ 0.04 106 0.04 038 0.69 -0.17 025

B, Unstandardized Coefficients 5 Standardized coefficient; LL, lower limit; UL, upper limit;
Cl, confidence interval
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In table 7 of correlation we obtained the contribution or the relationship of each in-
dependent variable with dependent one. Now to develop regression equation and to
predict the influences of each variable, we should find out the jointly contribution of
the independent variables on the job satisfaction. To this end, R = 0.858, % = 0.7361
or 73.61% shows the strong relationship and 73.61% amount of stress is explained by
SLBFS, NRS, CTPS and TM collectively. The Durban-Watson = 1.321 found at between
1 and 3 which implies the errors are uncorrelated. Besides, the appropriateness of the
regression model, the values F test = 20.271 and p = 0.000 < 0.05 denotes that, the re-
gression model developed to estimate the stress level based on SLBFS, NRS, CTPS and
TM is good and strong. And also it can judge the model goodness looking at the values
of tolerance and VIF. The VIF values of all independent variables lie between 1 and 10;
and Tolerance values also found between 0.1 and 1. Therefore, the estimate of stress
level based on SLBFS, NRS, CTPS and TM indicate no serious the level of multicollinearity
despite of fact that the independent variable. To conclude, among the self-leadership
practices were investigated self-leadership’s behavior-focused strategies, natural reward
strategies, constructive thought pattern strategies and time management as influential
variables on freshmen stress level. Moreover, self-leadership’s behavior-focused strate-
gies the most influential strategies to cope stress among freshmen of specific entry of
Hawassa University.

5.4 Findings from FGD and interview sessions

Focus group participants were 12 and grouped under three, and each group consisted
of four members represented by G1, G2, and G3. Each group discussed the guiding
questions for one hour with one student from the group who acted as moderator and
discussed major sources of stress, the practices of self-leadership strategies and cop-
ing mechanisms in line with the guiding questions. The result found that the possible
sources of stress among freshmen were the newness of the environment (the university
life) and the worry about how to adapt to a new learning process (independent learning
technique) because the teaching-learning process and the way of life in the dormitory
and the community they were living in were quite different from what they knew before
(G1). In addition, a number of false statements from their alumni and senior students
about the hard and unclear assessment and grading system (G2) and the strict law of
the university (G3). They also came to a common agreement that the activities, assign-
ments, and final exams came together at the end of the semester, and that made them
think over to completion which of those activities they had chosen. It also made them
confused about their work.

G3Q2 Monday 4:00; the discussion leading question was forwarded by a moderator and
the group started the discussion, among the members said that

"higher elements for my frustration on the university stay were studying for long hours
like attending class morning and afternoon, doing individual as well as group assign-
ments every day, and | was also too busy to prepare for the mid and final exam.” (G3Q2
Monday 4:00).

G2Q2 Other FDG group members also responded about prevalent stress. Student Y said
that "l was confused by the instructors’ teaching style because they did not give a note
on board what | knew in high school but they described the lesson orally and gave us
reading material.” In addition to that, participant Z forwarded that “when | think about
university stay and study pressure, | did not sleep and became stressed. That made me
becomes unstable.”

As discussed during the interview session, the new education policy being implemented
on their batch causes stress, as does the manner of exam administration and the number
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of invigilators and supervisors (12,3,8). In addition, 14,5,7 explained that the political situ-
ation of the country and the alarming rate of death in other countries, including Ethiopia
due to COVID-19, can be a source of stress.

In addition to this, the interview conducted with instructors from (11:30) expressed the
academic stress conditions as follows:

...the students’ academic background (lower, medium, and higher achievers), the culture
of the new institution, and previous ways of life with their family, and their expectations
and experiences of entering university and simply listening to others speaking on the
social media, especially on FB, without triangulating it with the situation and their goal
are sources of stress.

The guidance and counseling expert of HU discussed that;

..among the sources of stress for undergraduate students’ were wasting time on us-
ing Face-Book (FB), sexual preference due to freedom from the influence of their family,
unwanted pregnancy, low scores in exams, and simply listening to others speaking on
the media, especially on FB, without triangulating their goal. He also stated that self-
leadership practice is not cultured and even though it is a new concept to freshmen
students, their lives depended on their families before they joined university (GCE1 and
2).

6 Discussion

6.1 Sources of stress and its level

The research determined the general level of stress of the students as a result of the five
components of stress taken in the present study. The extent of stress level was high in
academic, low in physiological and; moderate in psychological, social and environmental
stated in table 1. Therefore, academic stress was causing factors and needs effective
self-leadership strategies of the students. This finding is similar to Yikealo et al. (2018)
academic stressors have been found to contribute to the level of stress of the students.
Pressure in daily studying, difficult to deal with academic problems, depression due to
low CGPA, difficulty in studying for long hours, dissatisfaction with one’s program and
boringness in attending classes regularly were reported to be the most academic stress
causing factors among freshman students of Hawassa University. Parallel to this finding,
Abouserie (1994) as cited in Misra and Castillo (2004) reported that students experience
academic stress at foreseeable times each semester with the highest causes of academic
stress resulting from taking and preparing for exams, grade competition, and a large
amount of content to master in a small amount of time. Apart from this, they do not
bother too much about unfair grading system. Generally, academic stress was at high
level prevalent among freshman students of Hawassa University of the particular entry
year. Therefore, academic stress was causing factors and needs effective self-leadership
strategies of the students to cope stress.

But, respect to physiological stress overall mean 2.57 falls at low level which indicates
that issues rose under physiological stressor rarely perceived as source of stress. Related
study indicated that tiresomeness contributes most to a high level of stress which is high
in comparison with a daily headache, breathing problem, increased heartbeat, and poor
appetite (Yikealo et al., 2018). And also, about the physiological component of stress,
previous studies such as Walton (2002b) reported that college students with poor health
habits like poor diet, lack of exercise, and inconsistent sleep patterns inflict high-stress
levels. In contrary to these findings, the majority of the participants reported a lower level
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of stress as a result of various physiological problems. The low level of physiological stress
in sample might be due to the students might not have any physical health problems
that can be sources of stress. Therefore, it is concluded that, as a result of physiological
stressors, the stress level of freshman of Hawassa University is low in particular entry year.

The calculated mean values (ranging from 3.18 to 3.23) show that rest, psychological,
social, and environmental stress all have a moderately negative impact on stress levels.
This indicates that these stressors have the power to negatively influence the success of
students unless well managed and with ample information. Therefore, it is deduced that
the lack of good relationships with others, conflict with others, lack of electricity rarely
causes stress on their reading and studying, lack of a well-equipped dormitory, difficulty
in computer and internet access, discomfort with the quality of the classroom settings,
being unable to enjoy the institution’s cafeteria service, water supply problems, quality
health service, terrible problems in latrine, shower service, and disappointment due to the
inadequate study rooms moderately cause stress on the freshman students of Hawassa
University.

From the interview and FGD, the policy being implemented on their batch, the culture of
exam examination and scoring low, the political situation of the country and the alarming
rate of death in other countries, including Ethiopia due to COVID-19, the students’ aca-
demic background (lower, medium, and higher achievers), their new environment, and
previous ways of life with their family, and their expectations and experiences of entering
university and simply listening to others speaking on the social media, especially on FB,
without triangulating it with the situation and their goal are sources of stress.

6.2 The practices self-leadership strategies to cope stress

Self-leadership consists of several strategies. These strategies are named behavior-focused
strategies, constructive thought strategies and natural reward strategies. Individuals
with self-leadership strategies choose the environments and activities in which they can
achieve success, fulfill these activities or tasks, feel proud of them-selves (self-esteem)
and are satisfied with life. Individuals use a series of cognitive, behavioral and emotional
strategies in controlling their own behaviors, affecting themselves and leading them-
selves (Neck and Houghton, 2006; Unsworth and Mason, 2012). However, based on data
obtained from the questionnaire, FGD and interview session, self-leadership’s strategies
are poorly or unwell implemented by freshmen. This can be deduced from poorly prac-
ticed self-leadership’s thought pattern strategies, and poor time management culture
of freshmen in Hawassa University. Individuals who do not make use of self-leadership
strategies can have difficulty in setting goals and coping with stress, engage in unpleasant
aspects of a task or activity and concentrate on the negative sides of life (Unsworth and
Mason, 2012), and they may not be satisfied with life. In contrary to this, individuals who
could act as self-leaders had high proficiency and positive feelings (Stewart et al., 2011);
have the ability to use adaptive coping abilities (Wang et al., 2016); and knowledgeable
about how to manage themselves and what road maps to follow in differing situations
(Carmeli et al., 2006 and Georgianna, 2015). Therefore, self-leadership strategies func-
tion as effective mechanisms for freshmen to cope with a stress in a healthy way. In a
sense, self-leadership is an individual's use of the effects he has on himself. Individuals
with self-leadership strategies choose the environments and activities in which they can
achieve success, fulfill these activities or tasks, feel proud of them (self-esteem) and are
satisfied with life and can cope stress.
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6.3 Correlations of self-leadership strategies and stress

Correlation analysis was applied to demonstrate the correlations between self-leadership
strategies practiced with stress. There is a significant positive relationship or association
between stress and self-leadership strategies in which the maximization of one can re-
sult the increase of another. In this study, liner regression analysis showed that of the
self-leadership strategies, behavior-focused strategies significantly contributed to cop-
ing stress. This was consistent with the idea that self-leadership applications could have
positive effects on self-esteem (Williams, 1997). Constructive thought strategies have
been said to serve satisfaction by functioning as a source for the development of pos-
itive thought (Manz, 1992). In nutshell, as a significant predictor of stress is behavior
focused strategies were found to have the strongest effect on coping stress followed by
natural reward, constructive thought pattern and time management strategies.

7 Conclusions

Based on the findings from this study, this research indicates that the high level stress
among freshman was academic stress while psychological stress, environmental stress
and social stress of the students has leveled as moderate. Explicitly speaking, academic
overload, difficulty in dealing with one’s academic problems, and poor subject matter and
pedagogical competence of instructors were among the academic stressors that inflict
high academic stress. In regard to the environmental stressors, lack of electric supply,
lack of well-functioning latrines and showers, water supply problem, computer and in-
ternet access problem, lack of recreational centers, lack of quality health service, and
lack of adequate study rooms were found the most stressful items causing high level of
environmental stress among the students. On the other hand, the study revealed that
the student'’s self-leadership strategies are not effectively implemented by freshmen of
Hawassa University. The study also revealed that there was a statistically significant re-
lationship between the student’s self-leadership strategies and their level of stress. As
a result, there was a strong positive relationship between self-leadership strategies and
stress. Regression analysis shows that the sub-scales of self-leadership strategies that
are behavior-focused strategies, natural reward strategies, constructive thought pattern
strategies, and time management have a significant contribution to coping stress. The
beta coefficients show that for every one unit increase in the self-leadership strategies,
there is a corresponding increase in the ability to cope with stress by .48, .26, .27, and .04
units, respectively, which indicates that behavior-focused strategies are the most influ-
ential strategies to cope with stress among freshmen.

8 Recommendations

1. Structured and integrated self-leadership training should be conducted for fresh-
man students in continuous and systematic manner to strengthen the habits of self-
leadership. It could have the dual effect of increasing self-leading behaviors, which
may affect students future work habitude and also present studying practices im-
proving students’ accomplishments and intrinsic motivation.

2. Based on the finding, researchers recommend understanding freshman character-
istics and planning freshman-oriented counseling, and assist students in adapting
and enriching university students’ campus engagement experiences, and promoting
the enhancement of students’ learning outcomes. Student counseling approaches
could include psycho-education about different coping strategies and the relation-
ship between emotional response and coping, as well as emphasize the role of
awareness of one's emotions at different stages of dealing with stressors.
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3. More importantly, the colleges should strengthen the provision of guidance and
counseling services that deal with the mental health problems of their students and
subsequently promote their psychological, social and emotional wellbeing.

4. Based on the study results discussed previously, university students must strengthen
their club participation, teacher-student interaction, breadth of thinking, and devel-
opment of multifarious abilities during their campus experience.

5. These findings have implications for universities' approach to orienting and sup-
porting students through their academic tenure at their institutions. For example,
student support offices could develop workshops and screening and monitoring
programs to help prevent at-risk students from falling through the cracks. In addi-
tion, it could be helpful to tailor student programs so that they support students in
developing a range of coping options and take into account their unique stressors
and specific developmental stages.

6. In line with good communications and discussions (like seminars, meeting) with
their students, more attention should be paid to improve the methods of teaching
and the quality of study environment within our college campus. Some form of
student support should be available in the form of mentoring and guidance to help
in coping with stress and to educate the students about unhealthy consequences of
stress. Moreover students should construct an effective time management program
for studying and pleasure activities during their study years, in addition to adopting
a healthy life-style in the context of physical, psychological, and spiritual wellbeing.
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Abstract

The study examined contribution of laboratory practical works on quality of science teaching-
learning process and student’s learning engagement in secondary schools’ classrooms. The
study employed mixed method with quantitative driven embedded mixed (QUAN+qual) de-
sign. The researchers selected seven secondary schools from sixteen secondary schools using
simple random sampling technique. The researchers selected 477 samples: 75 natural science
teachers, 7 laboratory technician, 5 supervisors, 10 principals and 380 students using simple
random sampling, availability, purposive and stratified followed by simple random sampling
techniques. The researchers collected data from both primary and secondary sources using
self-constructed questionnaires, unstructured interview, observation and document reviews.
The researchers analyzed quantitative data using descriptive and inferential statistics and
narrated qualitatively. The findings showed that laboratory practice is important for proper
implementation of biology, chemistry and physics curricula. The learning experiences and
activities of teachers and students did not align with the learning objectives. While the ap-
plication of laboratory has values to the quality of teaching-learning process, the shortages
of apparatus and equipment caused poor performance of students and inequitable quality
of teaching-learning process. The study recommends that principals, supervisors, science
teachers and laboratory technicians should be responsible bodies to improve students and
teachers’ participation in laboratory practical works by fulfilling necessary laboratory facili-
ties and equipment.

1 Introduction

Education is essential to consider for the reason that can open up the potential possessed
by the students for better understanding of the world and to overcome existing problems.
Education improves one's self-quality; it requires a process of learning science (Mena et
al., 2016; Kilinc et al., 2017; Girma, 2022). In addition, at the center of accelerating UN
SDG4, education transforms the experiences and competencies of groups of people from
one generation to the next generation (United Nations, 2015). The SDG4 targets toward
transforming quality of education (UNESCO, 2019). Excellence in education, curriculum,
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school and teaching philosophies demand dialogic and collaborative forms of practices
and prominent contextualization of innovative ideas of teachers and learners (Al-Balushi,
2017; Girma, 2022). Enhancing the quality of science teachers creates competent teachers
having deep-rooted knowledge, skills and attitudes required in classrooms at any time.

The teaching and study of sciences encourage and enable students to attain broader
objectives of science which cover scientific inquiry to design and carry out scientific in-
vestigations and evaluate scientific evidence to draw conclusions, communicate scientific
ideas, arguments and practical experiences, demonstrate attitudes and develop values of
honesty and respect for themselves, others and shared environment (Ezeh, 2016).The de-
velopment of science over the years exerted influences and dominated every aspect of
human endeavor in such a way that individuals devoid of science literacy find out very
difficult to survive in the contemporary society (Chinyere et al., 2014). The laboratory
practical work enables learners to engage actively in practice and lead them towards
conceptual comprehension activities (Millar, 2010).

The paradigm shift from teacher-centered method of teaching to student-centered learn-
ing is indispensable to make students take the position of constructivists through devel-
oping positive interdependence, self-confidence, communication and information pro-
cessing skills and critical thinking because of higher order thinking and learning practices
(Girma, 2022). In science, hands-on and minds-on practical works provide learners with
opportunities to question, observe, experience and experiment with scientific phenom-
ena (Rec, 2019). Learners tend to appreciate things seen more than spoken. A student
can easily understand the concepts when he/she is involved in the practical activities
that are following certain procedures, data collection and conclusions. The theoretical
and practical parts of science need not to be isolated but taught as segments portions of
a subject and not as a different entity. A practical work is beneficial to learners through
interactions, hands-on activities, and application in science (Hampden-Thompson and
Bennett, 2013).

In the Ethiopian context, biology, chemistry and physics teaching with the help of labo-
ratory seems to have been recognized long ago. In secondary school curriculum many
effort has been done at different time in view of achieving these aims of science teach-
ing either by designing new or by revising existing curricula. The policy document of
Ethiopia emphasizing the importance of science education states that, the teaching and
learning of science enables students to understand scientific concepts and there by inter-
dependability develop rational thinking and problem solving in their daily life and de-
velop scientific skills to achieve scientific judgments (Ministry of Education, 2018). Learn-
ing science is enhanced and the understanding level is improved when students are
engaged in science laboratory for practical experiments (Hofstein and Lunetta, 2004).
Science (biology, chemistry and physics) laboratory practical works enable learners to
evaluate and test scientific concepts, develop scientific skills via hands-on and minds-on
interventions. Science practical work is enjoyable for learners and enhances the effec-
tiveness of learning science which further improves student engagement to reach pos-
itive outcomes (Gunuc and Kuzu, 2016). Therefore, although few studies about science
laboratory practical works on teaching-learning and student engagement and achieve-
ment were conducted worldwide, related problems are not thoroughly investigated in
Ethiopian in Hawassa City administration.

Although science is grounded on inquiry-based approaches, experiments and practical
laboratory, the researcher experience and observed that the effectiveness of these prac-
tices are not satisfactory in the teaching-learning process in secondary schools. Although
laboratory practical work has pivotal roles in enhancing science concepts and sharing
learning experiences in teaching and learning process (Kurt, 2020). The appropriate use
of school-based laboratory practice improves science skills of students in classrooms.
The implementations of laboratory practice in science education at secondary schools in
many countries are effective because of the attention given to it (Beyessa, 2014). How-
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ever, in the Ethiopian context, the implementation process of science instruction is limited
and students perform poorly in science subjects (Samuel and Welford, 2000). Labora-
tory practice is necessary in secondary schools to help students understand the theo-
retical knowledge of science and provides relevant experiences to learners. Therefore, it
encompasses a combination of instructions, accompanied by practical demonstrations
and range of laboratory activities. In line to this, experience is critical as learning occurs
through discovery and active participation since knowledge is created through transfor-
mation of experience (Kolb and Kolb, 2005; Kurt, 2020).

Contextually, the implementation of laboratory practical work in our context is full of
drawbacks which inhibit the achievement of science objectives. Many students face prob-
lems to perform well in science lessons because of lack of practical lessons, inadequacy of
instructional material such as laboratories, chemicals, models, apparatus, local specimens
and shortage of textbooks (Muleta et al., 2016). For instance, the shortage of allocated
practical time and irregularity of carrying out practical lessons by science teachers af-
fect student performance and understanding (Owino et al., 2014). A secondary school
laboratory needs recent equipment necessary to conduct meaningful experiments and
teachers” skills and knowledge that enable them share students” full laboratory expe-
riences with appropriate accommodation and laboratory assistants (Tenaw, 2015). This
shows that the 215t century science laboratory requires the 21t century latest labora-
tory rooms equipped with modern laboratory technologies, apparatus, chemicals and
innovative pedagogical knowledge and skills.

The researcher was motivated and inspired to conduct this study because study con-
ducted in the local surrounding has conceptual, knowledge and methodological gaps
though they put milestones. The existing laboratory practices or experiments did not
able to improve secondary schools” students practical knowledge and skills, and un-
able to gear their potentials towards science and technology driven instructional system.
The researcher conducted this study to create possible solutions to improve the quality
of teaching-learning process via proper implementation of science laboratory practical
work. Therefore, this study examined the contribution of laboratory practice on quality
of science teaching-learning process and student’s learning engagement in government
secondary schools’ classrooms in Hawassa city administration, Ethiopia.

1.1 Objectives

The main purpose of the study was to examine the contribution of laboratory practice
on quality of science teaching-learning process and student’s learning engagement in
secondary schools in Hawassa City administration. More specifically, the study helps to:

1. Evaluate the quality of science teachers” and laboratory technicians” pedagogical
skills to plan and implement laboratory in secondary schools.

2. Examine the extent to which science teachers and students are motivated to imple-
ment laboratory in secondary schools.

3. Examine the extents to which laboratory facilities, equipment and materials are ac-
cessible to implement laboratory in secondary schools.

4. Evaluate participation passion of students in science laboratory practices in sec-
ondary schools.

5. ldentify major factors affecting science laboratory practical work and student-learning
engagement.
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1.2 Research questions

The central research question was, to what extent does laboratory practices improve qual-
ity of science teaching-learning process and student’s learning engagement in secondary
schools in Hawassa City administration?” In addition, the study answered the following
specific questions. These are:

1. What do the pedagogical skills of science teachers and laboratory technicians look-
like to plan and implement laboratory to improve quality of teaching-learning pro-
cess?

2. To what extent are science teachers and students motivated to implement biology
laboratory practical work to improve quality of teaching-learning process?

3. To what extents are laboratory facilities, equipment and materials accessible to im-
plement laboratory?

4. To what extents are secondary schools’ students engage in laboratory practical work?

5. What major factors affect science laboratory practical work and student engage-
ments?

1.3 Significance

The study has policy, academic and practical significance. It helps natural science (biol-
ogy, chemistry and physics) teachers, principals and laboratory assistants recognize the
problem encounter implementation of science laboratory and set relevant strategies to
solve the existing problems. It enables students to explore learning opportunities that
focus on interacting with learning materials and improves students” understanding of
science concepts and problem solving-skills. This research work helps policy makers,
curriculum developers and other concerned bodies can devise means to create solutions
alleviate the existing problems. It further helps the schools to use the findings of the
study to improve laboratory practice and fulfill laboratory equipment.

2 Research Methods

2.1 Research design

Research design is a plan and techniques for inquiry that extent decisions from broad
assumptions to detailed methods of data collection and analysis (Creswell, 2014). Ac-
cordingly, the researchers used quantitative driven embedded mixed (QUAN+qual) de-
sign throughout this study (Creswell and David, 2018). It is less time consuming because
both qualitative and quantitative data collection occurs concurrently (Creswell and David,
2018) happened with the dominant leading practices of quantitative investigation.

2.2 Research method

For this study, the researcher employed mixed method because mixed method is con-
venient for social and human science as distinct research, which is used to cover a basic
deficiencies and description of the study (Creswell, 2014). Mixed methods studies are
studies that are products of the pragmatist paradigm and that combine the qualitative
and quantitative approaches with in different phases of the research process (Tashakkori
and Teddlie, 2008).
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2.3 Sources of data

To obtain valid and reliable information, the uses of appropriate data sources are vital.
Therefore, in this study, both primary and secondary data were used for triangulation
(Cohen et al., 2018).

2.4 Primary sources of data

The primary sources of data include: grade ten and eleven students, grade ten and eleven
science (biology, chemistry and physics) teachers, supervisors, principals and laboratory
technicians were included in this study.

2.5 Secondary sources of data

The secondary sources of data were collected from articles, published and unpublished
thesis, reports, journals, student’s roasters, attendance, documents and books written on
the issues of laboratory work of science education.

2.6 Sample and sampling techniques

In this study, the source population includes science teachers, students, principals and
laboratory technicians. Science teachers and students were considered important level
academic policy in their respective schools. In addition, laboratory technicians serve in
the schools as teachers” supporters and assist science teachers while preparing speci-
mens, arranging the equipment, arranging laboratory materials, chemicals and log records
of laboratory works.

The researcher selected seven schools out of sixteen secondary schools using simple
sampling technique. The researcher determined a sample size for the large target pop-
ulation (e.g. students) by using the Cochran (1977) from the total of 7680 students, 380
students were selected using simple random sampling technique. Out of 120 science
teachers 75 teachers were selected using simple random sampling, 5 supervisors and 10
principals were selected using purposive sampling techniques based on their appropri-
ate position to give relevant data, whereas 7 laboratory technicians were selected using
availability sampling techniques because of their manageable size. The data were col-
lected using questionnaires, interview, and observation. The researcher analyzed the
data using descriptive statistics using tables and triangulated it qualitatively by thematic
narration. The researchers further determined a sample size for the large target popu-
lation (e.g. students) using Cochran (1977) to decide the numbers of sample personnel
in secondary schools who play pivotal roles in the implementation and operation of the
teaching-learning process including laboratory practice. Similarly, principals have signifi-
cant responsibilities in planning and formulating overall school-determined to select 380
samples from 7680 grades 10 and 11 students. Then, the researcher selected the samples
using stratified sampling technique and proportionality followed by simple sampling ran-
dom sampling technique from each stratum. Of this figure, 380 sample secondary school
students actively participated in the study.

n= N1+ N(e)2
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2.7 Data collection tools

This study used different data collection tools to enrich each other. This helps to solve in-
adequacies of data (Creswell and David, 2018). These include: interviews, questionnaires,
observation and document review.

Questionnaires: Self-constructed questionnaire helped the researchers to obtain first-
hand information about the perception of teachers and students (Creswell, 2014). An
open and closed ended item that cover a wide range of themes prepared and admin-
istrated to students and science teachers. To cross-check the reliability and validity of
questionnaire, the draft questionnaires administered to students and science teachers
from nonsample group had been piloted. After the questionnaires were filled by the re-
spondents each questionnaire examined to detect unclear ideas and statements. Finally,
based on the feedback from the pilot test, some of the items were improved and lastly
the refined copies of the questionnaires distributed for sampled respondents.

Interview: Any person to person interaction between two or more individuals with a
specific purpose in mind is an interview (Yin, 2018). The researcher made unstructured
interview with supervisors, principals and laboratory technicians face-to-face by taking
note and recording their voices based on their willingness.

Observation: Observations check lists were employed to gather necessary data concern-
ing laboratory equipment'’s, facilities of laboratory, practices, and instructional methods
of science (biology, chemistry and physics) curricula.

Document reviews: To confirm the primary data with the facts available in documents,
guideline, reports and checklists were considered as a source of information. Document
analyses were used to cross check the correspondence between what respondents re-
sponded and what they practically did.

2.8 Data collection procedures

In order to obtain adequate information in this study, the researcher prepared data gath-
ering instruments. The questionnaires were prepared in English because all respondents
understood the ideas and concepts of the questionnaires and filled out them on time.
The responses were also obtained through observation, interview and document analysis.

2.9 Validity and reliability

Validity was checked by educational experts through proof reading whereas reliability
was checked through Cronbach alpha results post pilot testing. A pilot study was con-
ducted before the actual study in none-sample two government secondary schools. This
pilot test helped to check up the reliability of the instruments and to know the existing
states of potential respondents with respect to the problem under study. The calculated
alpha values for teachers and students were .807 and .843 respectively. Therefore, the
researchers modified some questionnaires before final data collection.

2.10 Method of data analysis

The data gathered through primary and secondary sources were analyzed using mixed
data analysis methods. The quantitative data collected using closed-ended question-
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naires were analyzed quantitatively using SPSS-26. The researchers used and descrip-
tive (percentage, mean, standard deviation), and inferential statistics (t-test). The data
were collected from 477 respondents (75 science teachers, 5 supervisors, 10-principals,
7-laboratory technicians, and 380 students). The qualitative data were obtained from
open-ended questionnaires, interviews and observation, and supported by secondary
data collected via document reviews, and qualitatively narrated in themes using NVivo-14
software. The data collected through closed-ended questionnaire were analyzed using
descriptive and inferential statistics using SPSS version-26.

3 Results

Based on embedded mixed design (QUAN+qual) procedures, the results of the study
were discussed by analyzing the results of different sources such as questionnaires, un-
structured interview, observation and document review.

3.1 Demographic characteristics of respondents

Table 1: Information of the respondents

Categories Frequency Per cent

Respondents Teachers 75 15.72
Principals 10 2.10
Supervisors 5 1.05
Laboratory technician 7 1.47
Students 380 79.66
Total 477 100.0

Table 1 showed that the respondents: science teachers, principals and laboratory techni-
cians accounted 97 (20.34%) and students accounted 380 (79.66) of the total participants
of the study.

Table 2: Genders of student respondents

Categories Frequency Per cent

Gender Male 204 53.68
Female 176 46.32
Total 380 100.0

Table 2 showed that regarding the gender of respondents, 204 (53.68%) of the respon-
dents were males and, 176 (46.32%) of the respondents were females. Both sexes are
nearly approaching to each other, so that the researchers obtained relatively accurate
information from both sexes.
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Table 3: Ages of respondents

Categories Frequency Per cent

Age 15-20 380 79.66
21-30 44 9.22
31-40 19 3.98
41-50 22 4.61
Above 50 12 2.52
Total 477 100.0

Table 3 showed that 380 (79.66%) of students were between the age of 15-20, 44 (9.22%)
were between the age of 21-30, 19 (3.98%) respondents were between the age group of
31-40, 22 (4.61%) respondents were between the age of 41-50 and lastly, 12 (2.52%) of
the remaining respondents were above the age of 50.

Table 4: Educational status of the respondents

Educational status Frequency Per cent
Students Grade 10 and 11 380 79.66
Laboratory technicians Diploma 40 8.39
Teachers First Degree 40 8.39
MSc/MA 7 1.47
Principals MSc/MA 10 2.10
Total 477 100.0

Table 4 showed that grades 10 and 11 Students accounted for 380 (70.66%). 40(8.39%)
were of respondents were diploma holders, 40 (8.39%) respondents first degree holders,
and the remaining 17 (3.57%) were MSc/MA. The education level of respondents relate
to their profession and academic status so that we can assume that the information pro-
vided by the respondents was valid and reliable.

Table 5: Work Experience of principals, supervisors science teachers and technicians
(n=97)

Category Work experience Frequency Cumulative Percent

Experiences 1-5 12 13.04
6-10 38 41.30
11-15 22 23.91
16-20 6 6.52
28 and above 19 15.22
Total 97 100.0

Table 5 revealed that the work experience of the respondent, 12 (13.04%) of them have
work experience between 1-5 years, 38 (41.30%) of the respondents have work experi-
ences between 6-10 years, the other 22 (23.91%) of the respondent has work experience
above 11-15 years, 6 (6.52%) of the respondents have work experience between 16-20.
In addition, 19 (15.22%) of the respondents have 21 and above work experience.

3.2 Awareness and motivation about science laboratory practices

The data collected from a total of 477 respondents: 455 respondents using question-
naires and 22 participants using interview covered four themes: awareness and motiva-
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tion of teachers regarding the significance of laboratory practices, the status of labora-
tory practice, accessibility of laboratory facilities and students learning engagement and
achievement.

Table 6: Awareness and motivation of science teachers (n=445)

Sources of Variation Category of the Respondents n M Std. Error
Teachers 72 235 0.599
Students 31 1.85 0.431

In addition, while responding to the question “"how do you evaluate motivation and com-
mitment of science teachers, laboratory technicians and students on the implementation
of laboratory?”, one of the principal interviewee stated that

Science teachers, laboratory technicians and students lack commitments and motivation
to implement science practical work. | think science teachers are not preparing them-
selves and willing to implement laboratory practical work in laboratory rooms because it
is time taking and tiresome” (ISP1, March, 20/2023).

Unlikely, the other principal interviewee discussed that

Science teachers, laboratory technicians and students are committed, motivated and are
participating actively in the laboratory experimental work in my school. Therefore, it is a
good opportunity for students to develop their practical knowledge and skills by actively
participating in the experiments” (ISP5, February, 28/2023).

From observation, the researcher witnessed that there was no any commitment and mo-
tivation regarding secondary school laboratory practical work except that of one labo-
ratory technician and some students” interests towards the practice (Ob1, Ob2 & Obé,
February-March, 2023).

The quantitative and qualitative data deduced that the awareness, motivation and com-
mitment of science teachers, lab technicians and students towards implementation of

laboratory practical work is not encouraging to ensure quality of teaching and learning
process.

3.3 Status of science laboratory practice

Table 7: The status of science laboratory practice (n=445)

Sources of variation Category of the Respondents N Mean Std. Deviation

The Status Of Science Teacher 72 2.39 0.483
Student 31 1.89 0.431

Mean value: Note: Mean value < 3.00 - Poor; 3.00 - Ideal (average); 3.01-3.49 - Good;
>=3.50 - Very good.

Table 7 showed that the mean responses of both science teachers and students lied below
the expected ideal mean regarding the status of biology laboratory practical work im-
plementation MT = 2.39 & MS = 1.89. This showed that there is low status which ranged
from very poor to poor average means of science teachers laboratory implementation.
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Table 8: Independent sample t-test on the status of science laboratory practice (n=455)

t df  Sig.
The Status of Science  Equal variances assumed 0.195 101 0.846

Table 8 showed that there was no a statistically significant difference between the means
of science teachers and students indicating that there are low status of laboratory prac-
tical work implementation where the difference [M (t) = 0.195 > 0.014]. This indicates
there are no opinion differences between teachers and students.

In addition, while responding to the question "how do you evaluate the pedagogical
knowledge and skills of teachers and lab technicians in the implementation of laboratory
practical work?” one of the principal interviewee stated that

The pedagogical knowledge and skills of science teachers and laboratory technician are
not encouraging to implement the practical laboratory works in classrooms. | think they
have meager experiences, attitudes, knowledge and skills of pedagogical practices in
laboratory classrooms” (ISP3, March, 20/2023).

The other principal interviewee further demonstrated that

Science teachers and laboratory technician lacked specific pedagogical knowledge and
skills in order to implement laboratory practical work. | am sure that they lack experiential
learning while they were taking training and learning in their previous colleges. This
shortage constrained their pedagogical experiences of laboratory practice in laboratory
sessions” (ISP5, February, 28/2023).

From observation, the researcher witnessed that laboratory rooms were old, dilapidated
and not conducive for practice. It is important that the practical learning environment
is conducive for teachers and learners to become interested in laboratory practice. An
ideal secondary school laboratory must be clean and not decayed. A number of students
are greater than the standard to conduct practical work in laboratory rooms (Ob1, Ob2
& Ob6, February-March, 2023).

Both quantitative and qualitative data revealed that the status of science laboratory prac-
tice in the sample secondary schools was poor because of several shortcomings such as
decay of the physical facilities being aged and old, large number of students beyond
the standard of MoE (1:25), failure of updating with new technological and pedagogical
facilities.

3.4 Accessibility of laboratory facilities

Table 9: Accessibility of laboratory facilities (n=455)

Sources of Variation Category of the Respondents N Mean Std. Deviation
Accessibility of Laboratory Teacher 72 212 0.673
Student 31 193 0.602

Table 9 showed that the mean of responses of both teachers and students lied below
the expected ideal mean regarding the accessibility of laboratory facilities MT = 2.12, &
MS = 1.93) This ranged from poor to very poor indicating that there are shortages of
laboratory facilities to conduct biology practical work in the laboratory.
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Table 10: Independent sample t-test on accessibility of laboratory facilities (n=455)

t df  Sig.
Accessibility of Laboratory  Equal variances assumed 0.588 101 0.558

From the interview, one of the laboratory technician interviewee stated that

The school administrative bodies have no interest to fulfill laboratory materials to im-
prove quality of science learning. They think fulfilling the laboratory as high expenditure
of resources (ILT1, Feb 28, 2023)

Later on, the other laboratory technician interviewee discussed that

The lack of laboratory equipment, apparatus and chemicals made the practice difficult
for science teachers to teach practical work in the laboratory. Relatively, biology and
chemistry equipment are available although they are outdated unlike to physics” (ILT4,
March, 20/2023).

From observation, the researcher witnessed that laboratory facilities, e.g., apparatus were
insufficient and inadequate supply of chemicals. Most laboratories have expired chemi-
cals. The laboratory was not well organized (Ob1, Ob2, Ob3, Ob4 & Ob6, February-March,
2023).

Moreover, the document analysis showed that there is no alignment between teacher
guide, student’s textbook and the real practices. And, also from the seven sample schools,
only one school has laboratory manuals and reports (Feb-March 2023).

Therefore, one can come up with the existing realities based on quantities and qualitative
data that the accessibility of laboratory facilities was below ideal mean indicating that sci-

ence teachers, lab technicians and students were not properly implementing laboratory
practical work in the sample secondary schools.

3.5 Student’s Learning engagement and achievement

Table 11: Student's Learning engagement and achievement (n=455)

Sources of Variation Category of Respondents N Mean Std. Deviation
Student learning Teacher 72 191 0.444
Student 31 1.85 0.830

Table 11 showed that the mean of responses of both teachers and students lied below
the expected ideal mean regarding to learning engagement and achievement of students
(MT= 1.91 & MS =1.85). This shows that the means of respondents summarize that there
was very poor students” learning engagement and achievement of students because of
meager experimentation of laboratory activities.

Table 12: Independent sample t-test learning engagements and achievement (n=455)

t df  Sig.
Student learning  Equal variances assumed 0471 101 0.639
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The findings of the study demonstrated that the awareness, motivation and commitment
of principals, science teachers, lab technicians and students towards laboratory practical
work were not encouraging to ensure qualities of teaching-learning process. Therefore,
they lack a clear understanding about the importance of practical work to develop stu-
dents” competencies and skills. The finding further revealed that the status of science
laboratory practices and physical facilities in the sample secondary schools was poor
because of several shortcomings associated with decay of the physical facilities of the
laboratory, becoming aged and older, lack of teachers” and lab technician’s pedagogical
training, large number of students beyond the standard of MoE (2018) i.e the ratio is
1:25, failure of updating with new technological and pedagogical innovations.

The findings of the study remarked that the status of students” learning engagements
in laboratory practical work in the sample secondary schools was very poor and there
was no change in their academic achievement from time to time. The students” learn-
ing engagement and outcomes require improvements teachers” continuous professional
learning to update their professional and pedagogical competencies, and students” posi-
tive interdependence, individualistic accountability, social skills, communication skills and
group processing skills (Girma, 2022). In response to this, Holstermann et al. (2010) fur-
ther recommended that students who carried out experiments in some science lessons
(e.g. detection of products of photosynthesis, and osmosis) were more engaged com-
pared to students who did not conduct experiments. This signifies the importance of
student’s engagement in laboratory practical work.

The status of laboratory practice in sample government secondary schools was low be-
cause of poor engagement of science teachers, lab technicians and students in practi-
cal work. According to Lake (2004), students need to be involved in practical activities
that will enhance their acquisition of higher-order processing skills rather than lower-
order thinking skills. Teachers” professional learning practices improve their profes-
sional and pedagogical competencies and skills, and ultimately utilization of learner-
centered instruction like cooperative learning, laboratory practical work and group dis-
cussion (Girma, 2022). This practice improves students” positive interdependence, indi-
vidualistic accountability, social skills, communication skills and group processing skills,
students” learning engagement and outcomes. Therefore, learners do the practical them-
selves under teachers” supervision and handle the apparatus during the practical if they
are to be successful in practical examinations.

4 Conclusions

The findings obtained through questionnaires, observation guidelines and document re-
view revealed that there is a statistically significant relationship between the availability of
laboratory facilities and students” learning engagements. The traditional teaching strat-
egy is the most dominant way of implementing the practical work in the sample schools.
Still a lot of barriers hinders the implementation of laboratory work and force the teach-
ers toward choosing traditional methods which was critically discussed in the literature
review. These problems put high pressure on science teachers and students, and nega-
tively influenced intrinsic motivation of learners implementing laboratory practical work.
Natural science teachers and laboratory technicians lack pedagogical skills to manage
laboratory practical work in the laboratory classrooms. The inadequate laboratory facil-
ities also hindered meaningful science instruction in secondary schools and contributed
to persistent poor performance of students.
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5 Recommendations

The researchers observed that the secondary schools have a shortage of resources such as
chemicals and apparatus on top knowledge and skill gaps regarding laboratory practice.
Therefore, school principals should provide adequate resources needed during practical
lessons for better learning of practical work. Principals should visit laboratory in their
secondary schools regularly to identify the problems that teachers and laboratory tech-
nician are facing while conducting practical work. For instance, the gaps of pedagogical
knowledge and skills they face in laboratory rooms.

Natural science teachers and laboratory technicians should ensure that students engage-
ment in practical exercise in their schools through improving own awareness and commit-
ment. However, in the absence of standard laboratory facilities, improvisation should be
encouraged and used which may provide the opportunity for creativity and innovations
in both the teachers and laboratory technicians. Science teachers are recommended to
motivate and encourage students to develop interest in practical activities by providing
instructional materials that will challenge them to be actively involved during practical
lessons.

Natural science teachers and laboratory technicians should practice the five principles of
E's (5Es) (engagement, exploration, explanation, elaboration and evaluation) while imple-
menting laboratory practical work in secondary schools. Although all students should be
motivated and committed to learn science in practical way, students are recommended to
be engaged in science laboratory practice to obtain good results and for the development
of future science works. In addition, teachers’ College of education is recommended to
help science teachers on the assessment of practical skills acquired by the learners, and
training workshops for the teachers should be held on how to design practical activities
and conduct science experiment in the laboratory rooms. Generally, recommendations
should be forwarded for specific groups or concerned bodies who can alleviate the prob-
lems mentioned in the study. In this regard the recommendations have to be written
again by listing the concerned bodies such as for district education bureaus, principals,
teachers and laboratory technicians.

6 Limitations and implications for scientific communities

This study was not accomplished without limitations and the researchers tried to provide
clear picture through making proper analysis of different variables considered although
it requires further interventions through lesson-based study.
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Abstract

The study investigated perception and performance of secondary school science teachers’
inquiry-based methods of teaching in Hawassa University technology villages. The re-
searchers employed mixed method with quantitative driven embedded mixed (QUAN+quan)
design. The primary sources of data were principals, department heads, and teachers. The
researchers selected participants using availability, purposive, and stratified sampling tech-
niques. The researchers’ collected data using questionnaires, interview, and observation from
data sources. The researchers analyzed quantitative data by using frequency, percentages,
mean, independent sample t-test and one-way-ANOVA using SPSS-26. The data obtained
through interviews and observations was qualitatively narrated under their main themes us-
ing NVivo-14 software. The findings of the study revealed that science teachers positively
perceived inquiry-based teaching methods regardless of their implementation. Despite of
respondents’ positive perception, the practices of inquiry-based teaching methods in sci-
ence were limited, and that there were no statistically significant differences of means of re-
spondents. The major challenges those impeded teachers from implementing inquiry-based
teaching methods were lack of instructional materials, absence of laboratory equipment,
chemicals, manuals and lab-technicians, large class size, lack of creativity and innovation
among teachers and lack of teachers’ competences. Therefore, the study recommended that
school of teacher education, district educational offices and schools should enhance teachers’
performance via devising necessary professional and pedagogical training.

1 Introduction

Inquiry in science education has a long and complex history; the term “inquiry” is grounded
in the ideas of key educators such as Dewey (1996) and Bruner (1960). John Dewey has
rooted inquiry in experience and described the pattern of inquiry, which is located in
human culture, language, and everyday experience. According to Dewey, learning ex-
periences should be collaborative and placed in the context of the reconstruction of
knowledge. Moreover, Girma (2022) suggested that teacher’s professional and peda-
gogical competencies play paramount importance in implementation of various active
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learning strategies (cooperative learning, differentiated instruction and micro-teaching)
in classrooms.

Recently, there has been a pedagogical shift in contemporary curriculum theory aimed
at encouraging teachers to incorporate scientific inquiry into their practice as a means to
enhance learners’ interest in science (Dillon, 2009; Gudyanga and Jita, 2019). The inquiry-
oriented approach emanated from the appreciation of the fact that learners’ interest in
science subjects develops through a process that allows them to obtain scientific knowl-
edge by investigating phenomena rather than listening to the teacher and summarizing
main ideas. Keller et al. (2016) stated that inquiry-based teaching is a major determi-
nant and predictor of learner motivation and teachers’ self-efficacy. Besides, Chen et al.
(2018) stated that inquiry-based teaching is a relatively new and innovative practice that
requires learners to carry out scientific investigations instead of cramming facts from a
textbook.

In supporting the above ideas, the National Research Council (2000) described that when
students are involved in inquiry, they go through the five steps that constitute the es-
sential features of inquiry. Firstly, learners are engaged by scientifically-oriented ques-
tions. In the best of cases, these questions should come from the students, even though
often they are provided by the teacher. Secondly, learners give priority to evidence,
allowing them to develop and evaluate explanations that address these scientifically ori-
ented questions. Here, the teacher does not simply provide recipe-like instructions for
each experiment; rather, learners plan and decide how experiments are to be conducted.
Thirdly, learners formulate an explanation based on evidence to address scientifically ori-
ented questions. This explanation should refer to the initial question they were trying to
answer. Fourthly, once students have made the explanation based on the data they col-
lected, they evaluate it and consider whether it fits into the evidence they already have.
Lastly, learners communicate and justify their proposed explanation. Each of these fea-
tures of inquiry hen applied in a classroom, it varies both in terms of the amount of learner
self-direction on the one hand and the amount of the teachers or material’s direct in-
volvement on the other hand. Through this process, science teachers create an enabling
learning environment. Moreover, Zoller (2011) discussed that science learning should re-
quire the development of students’ ability to be engaged in higher-order cognitive skills
based on forms of inquiry such as question-asking, critical thinking, evaluative system
thinking, decision-making, and problem-solving capabilities in dealing with characteris-
tically interdisciplinary everyday life. An important element in this higher-order cognitive
skills model presented by Zoller (2011) is the transfer capability, which is the capability of
transferring different learning situations into real-life problem-solving contexts. There-
fore, inquiry-based education proves vital, especially with respect to achieving complex
and comprehensive "higher-order” objectives such as understanding science principles,
comprehending scientific inquiry, and applying scientific knowledge to personal and so-
cietal issues (Anderson, 2002). Hence, inquiry pedagogies emphasize, among others, the
teacher's role: a shift from “dispenser of knowledge” to facilitator or coach for support-
ing students’ learning. Because of this, the role of the teacher switches from being the
authority to becoming a guide who challenges students to think beyond their current
processes by offering guided questions and preparing wisely planned scaffolds (Ander-
son, 2002; Windschitl, 2002).

Inquiry-based teaching improves the quality of teaching and learning in the natural sci-
ences. At the same time, it encourages the teachers to undertake inquiry-based learning
in a systematic manner to improve natural sciences teaching in classrooms. From this
point of view, inquiry-based teaching could be considered one of the most important
methods for teaching the natural sciences because it focuses on real teaching and learn-
ing processes and encourages students to construct their own knowledge. Pedagogjical
mentoring and coaching practices to novice and veteran teachers was limited to ensure
instructional practices and students’ learning engagement in classrooms via plan-do-
study-act-evaluation paths to ensure their competencies (Girma, 2023). This encourages
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the teacher to play significant roles in linking the learner and process of learning. The
teacher not only plans the inquiry but also plans how this inquiry can end in a meaning-
ful experience that can be used in the future. Implementing is not always the best way
to learn. The important thing to consider is what makes the students gain conceptual
development.

Teachers' capabilities in organizing and facilitating inquiry-oriented teaching and learning
processes are essential. The paradigm shift from lecture method to active learning meth-
ods is essential to make students take the position of constructivists through developing
positive interdependence, self-confidence, communication and information processing
skills and critical thinking because of higher order thinking and learning practices (Girma,
2022). This professional and pedagogical capability cover issues such as self-efficacy,
motivation, and enthusiasm for teaching (Tschannen-Moran and Woolfolk Hoy, 2001).
In relation to this, Shalem and Peddlebury (2010) depict that teachers are at the core of
curriculum implementation, and their perceptions about inquiry-based teaching meth-
ods can provide pedagogical insights that can enhance learner motivation in sciences.

Teachers’ perception about inquiry is a problem that relates to curriculum delivery, and
its investigation can improve the quality of learning and hopefully stimulate learner in-
terest in science. The rationale behind conducting the present study was to investigate
the perception and performance of secondary education natural science teachers and
their performance of inquiry-based teaching methods in secondary schools at Hawassa
University Technology Village.

2 Research Problem

The 215t century classroom requires the 215t century teachers and students, and in that

both teachers and students are equally important to implement the curriculum in Ethiopian
classrooms (Girma, 2022). Now days, it is evident that inquiry-based teaching meth-

ods improve the quality of teaching and learning in the natural sciences. It is on this

ground that teachers, particularly secondary school natural science teachers, need to

have positive perceptions and be encouraged to apply inquiry-based teaching in sec-

ondary schools.

Regarding this, secondary school teachers’ lack experiences using inquiry-based teach-
ing methods (Ramnarain and Hlatshwayo, 2018). Likewise, a study conducted in Rwanda
by Mugabo (2015) revealed that science teachers did not understand what inquiry-based
science teaching methods meant and tended to associate inquiry-based teaching meth-
ods with teacher-dominated demonstrations, even though inquiry-based teaching meth-
ods are the official curriculum policy in that country. Teaching sciences, such as well-
equipped laboratories, was perceived as a challenge that discouraged sciences subjects,
particularly biology, chemistry, and physics. For instance, a study in South Africa by Ram-
narain (2015) indicates that teachers’ lack of pedagogical content knowledge and general
pedagogical knowledge greatly contributed to their inability to teach through inquiry.
This implies that some teachers had difficulties teaching science subjects in a practical
way and, in so doing, de-motivated learners. Other studies revealed that the problem of
the lack of resources

In the Ethiopian context, there are some studies conducted in different areas of the coun-
try concerning the advantages of the inquiry-based teaching method. For instance, the
findings of a study conducted by Asrat and Mekonnen (2020) on the effect of using the
guided inquiry teaching method in improving grade eight students’ concept of photo-
synthesis in primary school in Ethiopia revealed that the guided inquiry teaching method
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is more effective than the lecture method in improving students’ conceptual understand-
ing of photosynthesis. Also, the findings of the study conducted by Adugna (2017) depict
that the teachers working in the target schools are aware of the importance of practical-
based learning that promotes the acquisition of long-lasting knowledge and skills at the
preparatory school level. However, the aforementioned researchers focused on the im-
portance of the inquiry-based teaching method, and their investigation overlooked the
teachers’ perceptions and their performance regarding the inquiry-based teaching meth-
ods. Hence, this study differs from the others in that it focuses on investigating teachers’
perceptions and performance concerning inquiry-based teaching methods in secondary
school.

In addition, from the researchers teaching experiences and their observations, a number
of gaps exist between theories and practices in relation to performing inquiry-based
teaching methods in the natural sciences. Therefore, the researchers were motivated
and inspired to examine science teachers’ perception and performance of inquiry-based
teaching methods in the secondary school of Hawassa University Technology Transfer
Villages.

The study was aimed at investigating science teachers’ perception and performance of
inquiry-based teaching methods in secondary schools in Hawassa University technology
transfer villages. The study helps to:

1. Examine science teachers’ perception and utilization inquiry-based teaching meth-
ods in their instruction.

2. Evaluate the extent to which the science teachers are performing inquiry-based
teaching methods.

3. Test statistically significance of differences across sciences teachers’ performance of
inquiry-based teaching methods.

4. To identify major challenges hinder teachers in their attempt to integrate inquiry-
based teaching methods in science instruction.

5. Evaluate the professional and technical collaboration between school of teacher ed-
ucation in HU and secondary school science teachers to improve their competencies
of practicing IBT methods.

2.1 Research questions

In line with the objective of the study, the following research questions were raised and
answered. These are:

1. How do science teachers perceive and practice the use of inquiry-based teaching
methods in the science instruction?

2. To what extents are teachers using inquiry-based teaching methods in their science
teaching/learning?

3. Does the use of inquiry-based teaching methods shows a statistically significant dif-
ferences between: (a) male and female teachers; and (b) among teachers of various
disciplines?

4. What are the major challenges facing science teachers in their attempt to integrate
inquiry-based teaching methods?

5. How well do secondary schools science teachers work in collaboration with col-
lege of teacher education to improve their pedagogical competencies of using IBT
method?
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2.2 Significance

The study helps secondary school natural science teachers to undertake self-assessments
regarding their perception and performance of inquiry-based teaching in natural science
classes. Therefore, the researchers’ serves as a framework for curriculum designers and
planners who might want to conduct further study on natural science teachers’ percep-
tions and inquiry-based teaching of natural sciences in secondary schools.

3 Research Methodology

3.1 Research Design

In order to meet the main purpose of the study, a mixed method with embedded mixed
(QUQN+qual) design were employed. An embedded mixed design was utilized to exam-
ine the current perception and practices of respondents on the issue under investigation
in which the researchers collect data at one point in time (Creswell, 2014).

3.2 Sources of data

This study is limited to the investigation of science teachers’ perception and the perfor-
mance of inquiry-based teaching methods aligned to natural science education in sec-
ondary schools, and the researchers limited this study to five words. From Dore Bafeno
(Hawassa Langano High School), Yirgalem town (Yirgalem High School), Boricha (Yorba
High School), Wondo Genet (Wondo Genet Secondary School), and Habela Lida (Habela
High School) of Hawassa University Technology Transfer Villages. Therefore, the primary
sources of data were secondary school principals, heads of departments of natural sci-
ences, and natural science teachers from sampled government secondary schools in the
study area.

3.3 Sample and sampling technique

There are 7 administrative town woredas and 30 woredas in Sidama Regional State. Since
the size of the population is large, all the woredas and their respective secondary schools
were notincluded in the study. Only five Woredas, which are found in Hawassa University
Technology Villages, were selected using the availability sampling technique. The target
secondary schools were selected using purposive sampling technique, that one school
from each woreda to obtain adequate information about the technology villages. The
sample size of participants was determined based on Cohen et al. (2018) sample size,
confidence level, and confidence interval for the random sample table; 135 teachers (at
95% confidence level) out of the total population of 204 teachers from five secondary
schools using stratified sampling technique followed by simple random sampling tech-
nique to select from each stratum.

In addition, while undertaking interview, 5 school principals and 5 head department
heads of natural sciences were selected from sample secondary schools (one from each)
using availability and purposive sampling techniques respectively. Overall, 145 partic-
ipants; 135 respondents for a questionnaire and 10 informants for an interview were
included in this study for triangulation and enrichment of data (Cohen et al., 2018). The
distribution of population, sample size and sampling techniques is illustrated in Table 1
below:
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Table 1: Total Population, sample size, and sampling techniques

Study subjects Department Head Natural Science Teachers Principals
Sample % Population Sample %  Population

Hawassa Langano 3 1 33 38 25 66
Yirgalem 3 1 33 65 43 66
Yorba 3 1 33 28 18 64
Wondo Genet 3 1 33 42 28 66
Habela 3 1 33 31 21 67
Total 15 5 204 135 55

3.4 Data collection instruments

Using multiple data collection instruments (Creswell and David, 2018), relevant data for
the study was collected from the study subjects in the study area. Evidence helps provide
answers to the research questions or hypotheses (Creswell, 2014). To this end, to answer
the research questions, both quantitative and qualitative data were collected using a
questionnaire, an interview, and observation.

For the questionnaire, questions that are related to science teachers’ perception of the
use of inquiry-based teaching methods, extent of science teachers’ performance of inquiry-
based teaching methods, and major challenges that science teachers are facing when
integrating inquiry-based teaching methods were developed by the researchers from an
extensive review of various literature and previous studies. The types of questions in-
cluded were more closed-ended items and some open-ended questions. Accordingly,
the format for items is based on a Likert scale. The Likert scale for teachers percep-
tions of the use of inquiry-based teaching methods is valued as strongly agree (5), agree
(4), undecided (3), disagree (2), and strongly disagree (1); for teachers performance on
the inquiry-based teaching methods, it is valued as always (5), usually (4), sometimes
(3), rarely (2), and never (1). Likewise, the challenges facing teachers range from 1 (the
least challenging), 2 (more challenging), and 3 (most challenging). The questionnaire was
structured into two main parts.

Concerning the interview guide, a semi-structured interview guide was used to obtain in-
depth and detailed information from the participants (Yin, 2018). The interview was held
with school principals and natural science department heads. The major themes of the
interview guide natural science teachers’ perceptions and the performance of inquiry-
based teaching methods in natural science education. The interview was conducted in
Ambharic to make it easy for interviewees to understand, and then the data was transcribed
into English.

Moreover, each sampled secondary school's laboratories (Biology, Chemistry, and Physics)
were critically observed. The observation was conducted in each sampled school’s labo-
ratories by preparing the details of the observation checklist that enable researchers to
describe whether the labs were functional and the availability of chemicals for science
instruction through IBT methods.

3.5 Procedure of data collection

Regarding the data collection procedure, before collecting the data, the researchers ex-
plain the purpose of the research to the school principals. After permission is secured,
the researchers and the principal of the selected secondary schools arrange the time and
place to get the participants. Participants were informed about the objective of the study
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and asked to participate as scheduled. In the first phase, quantitative data gathering was
conducted. Accordingly, the required data was collected through the prepared question-
naire to obtain the necessary information. While quantitative data was collected, qual-
itative data was gathered to triangulate findings from quantitative data sources, which
were conducted through semistructured interviews and observation (Cohen et al., 2018).
Therefore, the required data was collected step by step through prepared semistructured
interview guides and observation checklists. As the interview guide is semistructured,
other important questions were generated during the interview, and leading questions
were introduced ahead. Observations were made according to the checklists prepared.

3.6 Validity and reliability

After preparing instruments for data collection, validation of the instruments was done
using expert review on contents, face, and formats. Here, some irrelevant items were
discarded, and some of the items were modified as per the comments given by experts.
Then, the issue of reliability was addressed by pilot testing of the instruments on 30 teach-
ers in a non-sample secondary school, which was not part of the main study. To meet
this, the researchers calculated Cronbach'’s alpha coefficient () to measure the internal
consistency of questionnaires since it is applicable to test a coefficient of inter-item cor-
relation of Likert scale items. Accordingly, the results of the study found out that o; = .78
for the scale to measure teachers perception of the use of inquiry-based teaching meth-
ods, as = .80 for the prepared scale to measure teachers performance of inquiry-based
teaching methods, and a3 = .76 for the prepared scale to measure challenges to im-
plementing inquiry-based teaching methods. Finally, with the average value of alpha
coefficient (o) 78 found above the expected measure to be possibly utilized, as Muijs
(2004) evidenced, a coefficient of .70 and above is internally consistent (acceptable) for
the purpose of the study.

3.7 Method of data analyses

Based on the nature of the data gathered, both quantitative and qualitative methods of
data analysis were applied using SPSS-26 and NVivo-14 software respectively. Quan-
titative data gathered using a questionnaire was analyzed using both descriptive and
inferential statistics using software. Descriptive statistics such as frequencies, percent-
ages, means, and standard deviations were computed. Besides, inferential statistics from
an independent sample T-test were made to compare the means of two groups of male
and female teachers on their performances in inquiry-based teaching methods. Simi-
larly, to examine whether there is (a) a significant difference among teachers of various
disciplines as well as (b) a difference among teachers of various disciplines on the ex-
tent of their performance of inquiry-based teaching methods, a one-way ANOVA was
computed. With regard to qualitative data that was gathered using interview and open-
ended questions and observation checklist content analysis in narration form under their
main themes, Interview and observation data were mainly used for triangulation, with
quantitative data gathered using questionnaires, which helps confirm its reliability.

3.8 Ethical practices

Ethical approval for this study was obtained from College of Education to avoid the re-
search misconduct because harm is narrated in the context of institutional characteristics,
policies, procedures, guidelines and work environment (Petousi and Sifaki, 2020). Before
distributing the instruments to the participants for data collection, permission was sought
from education administration offices and secondary school participants
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4 Results and discussion

In this part, the researchers report the general characteristics of the respondents and
the major findings of the study based on the evidences. Data collected using different
instruments from multiple sources was presented according to the main research ques-
tions of the study. Questionnaire was employed for teachers. From the total of 135
questionnaires administered to teachers, 132 were properly filled out and returned, pro-
viding a 97.7% response rate. For triangulation, an interview was made with total of 10
principals and science department heads. In addition, observation was held in the school
laboratory.

4.1 General characteristics of respondents

Table 2: Participants number by school, sex, and educational background

Variables Category F %
Hawassa Langano 24 182
Yirgalem 39 295

School Yirba 16 12.1
Wondo Genet 33 25
Habela Lida 20 152
Total 132

Sex Male 79 5938
Female 53  40.2
Total 132

College Diploma 11 83

Academic qualification  Bachelor's Degree 112 84.8
Master’'s Degree 9 6.8
Total 132

As it is shown in Table 2, of the 132 teachers who participated in the study, the highest
were Yirgalem and Mondo Genet 39 (29.5%) respectively, and the lowest was Yirba 16
(12.1%). Regarding the sex composition, the proportion of male teachers outnumbered
female teachers: 79 (59.8%) males and 53 (40.2%) females. The data shows that there
were a low proportion of female teachers in selected secondary schools, which contrasts
with the Education Sector Development Program IV (Ministry of Education, 2010).

Concerning the academic qualifications, 112 (84.8%) were Bachelor's Degree holders, 11
(8.3%) were College Diploma holders, and the remaining 9 (6.8%) were Master's Degree
holders. As per MoE policy, teachers of secondary schools are expected to have at least
a first degree to teach in Ethiopian secondary schools (Ministry of Civil Service, 2011).
Thus, having qualified with the first degree of the majority of the participants in the level
of education contributes to corresponding resemblances in positive perceptions and the
performance of inquiry-based teaching methods in teaching natural science subjects.
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Table 3: Participants services in year and subject teach

Variable Category F %
1-5 28 212
6-10 60 455

Services in Year 11-15 35 265
16-20 7 53
21 & above 2 15
Biology 31 235

Mathematics 33 25
Subject teach Chemistry 29 22

Sport 14 10.6

Physics 25 189

Table 3illustrates that based on their experiences in teaching; teachers have been grouped
into five. Thus, 28 (21.2%) have below five years of teaching experience, 60 (45.5%) have
between 6 and 10 years, 35 (26.5%) have between 11 and 15, 7 (5.3%) have between 16
and 20, and the remaining 2 (1.5%) have greater than 20 years of teaching experience.
This can show that a considerable number of teachers have teaching experiences that
would help them implement inquiry-based teaching methods. Moreover, of the partic-
ipating teachers, 33 (25%) were in mathematics, followed by 31 (23.5%), 29 (22%), 25
(18.9%), and 14 (10.6%) in biology, chemistry, physics, and sport, respectively.

4.2 Science teachers’ perception of the use of IBT methods

Teachers' perception and views on the use of inquiry-based teaching methods have had
a profound effect on their performances when using these methods in teaching natural
science teachers to describe their perception using a subjects. Accordingly, items re-
lated to Likert scale ranging from 1 (strongly disagree) assumptions about inquiry-based
teaching to 5 (strongly agree). methods and their advantages were presented for

Table 4: Frequency and Means of Teachers' Perception of Inquiry-Based Teaching Methods (n = 132)

No. Items of Teachers’ Perceptions of IBTM Mean SD
1 Inquiry-based methods help learners develop experimental skills. 432 068
2 Feel confident when students perform practical work collaboratively. 433 072
3 Prefer learners to design their own inquiries. 355 085
4 IBTM encourages active participation of students. 417  0.73
5 IBTM encourages creativity and innovative ideas of students. 408 0.76
6 IBTM imparts problem-solving skills and higher-order thinking. 418 0.78
7 Inquiry activities facilitate group work in natural science. 380 0.90
8 IBTM is a learner-centered strategy where learners construct knowledge. 386 0.84
9 Students learn best when given opportunities to explore problems. 392 083
10  IBTM enhances conceptualization and contextualization of science content. 358 0.79
11 Secondary schools are motivated to collaborate with HU School of Teacher Education. 329  0.57

Grand Mean 3.97 -

Note. Scale: < 1.49 Strongly Disagree; 1.50-2.49 Disagree; 2.50-3.49 Undecided; 3.50-4.49 Agree; > 4.50 Strongly Agree.

Source: Field survey, 2023
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1.5-2.49 Disagree, 2.5-3.49 Undecided, 3.5-4.49 Agree, > 4.5 strongly Agree

As shown in Table ??, the mean scores of teachers’ responses for items 1 and 2 were (M
=432, SD = .68 and (M = 4.33, SD = .72) respectively. They agreed that IBT methods
help learners develop experimental skills and feel confident when they perform practical
work collaboratively in natural science subjects.

Besides, the mean score of the respondents for item number 3 was (M = 3.55, SD = .85),
which shows that the respondents agreed that they prefer learners to design their own
inquiries. Likewise, the participants mean scores for items 4 and 5 were (M = 4.17, SD
= .73) and (M = 4.08, SD.76), respectively. This infers that the participants agreed that
the use of IBT methods encourages active participation, creativity, and innovative ideas
among students in natural science subject learning.

Moreover, the participants mean scores for items 6, 7 and 8 were (M = 4.18, SD = .78), (M
=3.80, SD =.90) and (M = 3.86, SD = .84) respectively. This revealed that the participants
agreed that the use of IBT methods imparts problem-solving skills in learners and higher-
order thinking in natural science subjects, facilitates students working in groups, and
makes students construct knowledge under the guidance of teachers.

Furthermore, the participants mean scores for items 9 and 10 were found to be (M = 3.92,
SD =.83) and (M = 3.53, SD =.79) respectively. This indicates that the teachers agreed on
the perception that IBT methods make students learn best when they get opportunities
to explore problems and enhance their conceptualization of contents in science.

As it could be understood from the above computed mean values, the grand mean (GM =
3.79) shows that teachers have a positive perception of the use of IBT methods in teaching
natural science subjects. Across all items, teachers have a similar level of agreement on
their perception of IBT methods. The interview results also align with the survey response,
reporting that teachers have positive perceptions of the use of IBT methods in teaching
natural science subjects. For instance, one of the mathematics department heads replied
that:

“I believe that inquiry-based teaching methods facilitate teachers’ ability to impart problem-
solving skills to learners through higher-order thinking activities, which contribute to
students’ deep understanding of concepts in science subjects. Our teachers developed
positive attitudes towards using IBT methods in the teaching and learning of natural sci-
ence subjects” (DH2, April 2023).

Furthermore, one of the interviewee suggested that

“The secondary schools are expected to work in collaboration with school of teacher
education pertaining to active learning, continuous assessment, classroom management,
and action researches. However, as technology transfer village school, my school is not
supported both technologically, professionally and technically (DHL3, April 2023).

The results of this study is consistent with those obtained from previous studies (Ruza-

man, 2020), which explained that teachers need to have a constructive perspective through
the proper use of inquiry-based learning and that learners are expected to construct their

knowledge under the guidance of the teacher.

4.3 Science teachers’ performing of the use of IBT methods

Teachers' effective practices of IBT methods during the teaching and learning of natural
sciences subjects are paramount in the 215t century, which allow teachers to collaborate
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with students in their constructing knowledge, solving problems, and understanding the
concepts of science. In view of this, to describe the extent to which natural science teach-
ers perform IBT methods during their instruction, teachers were asked to provide their
responses using a questionnaire designed on a Likert scale ranging from 1 (never) to 5
(always) perform.

Table 5: Frequency of Teachers’ Performance in Integrating IBT Methods (n = 132)

No. Items of Teachers’ Performance of IBTM Mean SD
1 Prepare and show practical demonstrations for students. 262 0.69
2 Allow students to perform hands-on and minds-on practical activities. 295 0.80
3 Encourage student participation in discussion and argument. 284  0.81
4 Prompt students to propose solutions for practical problems. 299 0.80
5 Ensure students actively participate in inquiry-based learning. 228 0.75
6 Provide laboratory practices, projects, and assignments. 193 0.73
7 Follow safety precautions and test practical work prior to lessons. 2.78  0.80
8 Provide clear instructional guidelines for practical activities. 274  0.79
9 Direct learners to analyze and synthesize experimental data. 217  0.67
10 Facilitate learning through collaborative and independent problem-solving. 247  0.75
11 Collaborate with the School of Teacher Education to improve pedagogical skills.  2.39  0.68

Grand Mean

2.57 -

Note. Scale: < 1.49 Never; 1.50-2.49 Rarely; 2.50-3.49 Sometimes; 3.50—4.49 Often; 4.50-5.00 Always.

Source: Field survey, 2023

Scale of Interpretation: Never < 1.49, Rarely = 1.5-2.49, Sometimes = 2.5-3.49, Often = 3.5-4.49, Always = 4.5-5.0

As indicated in the above Table ?? for items 1 and 2, the mean scores of the teachers’
responses were = 2.62, SD = .69 and M = 2.9, SD = .80) respectively. This is evident from
the fact that they sometimes prepare and show practical demonstrations for students
and allow them to perform hands-on and mind-on practical activities in science teach-
ing. Likewise, the mean scores of teachers for items 3 and 4 were M = 2.84, SD = .81
and M = 2.99, SD = .80) respectively. This indicates science teachers sometimes encour-
age students’ participation in discussion and argument in learning and make students
propose solutions for practical problems.

Yet, as it is clearly indicated from items 5 and 6, the mean values of teachers responses
were M =2.28,SD =.75and M = 1.93, SD = .73) respectively. This is evident from the fact
that sciences teachers rarely make students actively participate in inquiry-based learning
and provide students with laboratory practices, projects, and assignments to improve
their learning potential.

Again, the mean scores for item 7 and 8 teachers responses were M = 2.78, SD = .80
and M = 2.74, SD = .79 respectively. This shows that teachers sometimes follow safety
measures and try the practical work them when preparing for the lesson and give learners
a guideline with clear instructions they follow while they are doing practical activities.

However, from items 9 and 10, the mean scores of the teachers’ responses were = 2.17,
SD = .67 and M = 247, SD = .75 respectively. This reveals that natural science teachers
rarely make learners analyze and synthesize experimental data and make students learn
by finding solutions to problems through working collaboratively and independently.
Therefore, the aggregated grand mean value (GM = 2.57) of teachers’ responses to per-
forming IBT methods in the teaching and learning process of natural science falls in the
range of “sometimes”. Across most items, teachers reported a similar level of frequency.
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However, the results of interviews with school principals and department heads differ
from the survey responses from teachers, who informed us that teachers rarely integrate
IBT methods in their teaching and learning of natural science. For example, one of the
school principals reported that:

“In my school, teachers are unable to implement IBT methods in the teaching and learning
of natural sciences because of different reasons. To mention some of them: large class
size, lack of teachers’ skill to integrate IBT methods, absence of lab and chemicals, etc.”
(SP2, April 2023).

In addition to this, one of the chemistry department heads added that:

“Frankly speaking, in our school, teachers hardly utilize IBT methods during instruction
of natural science subjects. They simply use the tradition of teacher-centered teaching
methods during teaching and learning of natural science subjects the same to other
subjects’ (DH3, April 2023).

The findings are in agreement with the findings of the previous study by Zafu and Wudu

(2018), who described that the majority of teachers had awareness of IBTM; they believed
that IBTM was useful for students learning but did not use it in their classroom instruction.

4.4 Comparison between male and female and teacher of various dis-
ciplines

In this section, comparisons between male and female teachers’ and teachers teaching
different subjects were examined on their performance of IBT methods.

4.4.1 Comparison between male and female teachers

The significance differences among secondary school teachers were checked using the
independent variable sex, and the result given is illustrated in Table 6 below.

Table 6: Group Statistics on integration of IBT methods by sex

Dependent Variable Sex N Mean Std. Deviation Std. Error of the mean
Teachers performing of IBT methods  Male 72 2.64 .336 037
Female 52 253 313 .043

Source: ANOVA output

As presented in Table 6, the mean and standard deviations of the scores on the IBT
method of the two groups revealed that the integration of IBT method score of male
teachers is (M = 2.64) and the standard deviation is (SD = .336). In the same way, the
integration of IBT methods score of female teachers is (M = 2.53), and the standard de-
viation is (SD = .313).

The results of Leven's test for equality of variance and the 95% confidence interval were
computed, and the obtained result is presented in Table 7 below.
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Table 7: Independent Sample T-test between male and female teachers

Sex N Mean SD Std. Error Mean t p-value

Note. Equal variances assumed (F' = 0.044, p = 0.835). Mean
Male 79 264 0336 0.037 1831 0.069*
Female 53 2.53 0.313 0.043

difference = 0.10654, 95% CI [—0.008, 0.221]. *Difference is not statistically significant (p > .05).

Source: ANOVA output
* = there is no significant difference, p > .05

The Levene's test for equality of variances in Table 7 illustrated that the variances are not
equal since the p value of .835 is not statistically significant. The implication is that the
first row’'s equal variance assumed value was utilized. The difference between integration
of IBT method scores for male teachers (M = 2.64, SD = .336) and for female teachers (M
= 2.53,SD = .313) is .106. The 95% confidence level for this difference is .008-221. Since,
this confidence interval include 106, there is no statistically significant difference at the
two-tailed 5% level. This infers that female teachers are similar to their respective male
teachers in their performance of IBT methods in secondary schools.

4.4.2 Comparison within teachers teaching different science subjects

To examine whether there are significant differences between teachers teaching different
subjects on the implementation of IBT methods, a one-way ANOVA was computed, and
the result is presented in the following Table 8 below:

Table 8: ANOVA Summary of differences on the integration of IBT methods among teachers

Sources of Variation Sum of Squares df Mean Square F Sig. (p)

Between Groups 0.857 4 0.214 2.021  0.095*
Within Groups 13.472 127 0.106
Total 14.329 131

Note. *Not statistically significant at p > .05.
Source: ANOVA output * = there is no significant difference, p > .05

As illustrated in Table 8, the probability of the F-ratio is .095. Since this value is greater than the critical p value
of .05, There was no a statistically significant difference. Because the mean scores of teachers teaching
different subjects using IBT methods are similar. This infers that there is no statistically significant difference
among teachers of different subjects on the practice of IBT methods in their instruction of sciences.

4.5 Major challenges those hinder teachers to integrate iBT methods

In the course of teaching and learning natural science subjects, there are challenges raised by teachers, school
principals, and other educational experts that impede teachers from integrating IBT methods into natural
science instruction. Teachers questionnaires were presented using a three-level Likert scale ranging from 1
(least challenging) to 3 (most challenging). In addition, qualitative data were gathered using open-ended
questions for teachers, interviews with the principal as well as the department head, and observation of the
secondary school lab. The results are presented in Table 9, ordered from most challenging to least
challenging.
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Table 9: Major challenges to teachers in the integration of IBT methods (n=132)

No. Possible Challenges Mean SD
1 Lack of instructional materials 2.81 043
2 Absence of laboratory equipment, chemicals, and manuals 270 047
3 Large class size 266  0.55
4 Lack of creativity and innovation among teachers 262 0.53
5 Dominance of traditional lecture methods over IBTM 2.61 0.54
6 Lack of teachers’ competencies in implementing IBTM 259 061
7 Lack of technical/professional support from school principals ~ 2.10  0.64
8 Ineffective cooperation/interaction among teaching staff 169 068
9 Shortage of instructional time 137 051

Note. Scale: < 1.49 Least challenging; 1.50-2.49 Moderately challenging; 2.50-3.00 Most challenging.

Source: Field survey, 2023 Scale of Interpretation < 1.49 Least challenging, = 1.5-2.49 Moderate challenging,
and 2.5-3.0 Most challenging.

As shown in Table 9, the major barriers to teachers integrating IBT methods were lack of instructional
materials, absence of laboratory equipment, chemicals, and manuals, large class size, lack of creativity and
innovation among teachers, dominance of traditional lecture method over inquiry-based teaching methods,
and lack of teachers’ competence in implementing inquiry-based teaching methods.

Besides, using an open-ended question, teachers were asked to add if there were other major challenges to
performing IBT methods. Most of the respondents pinpointed the lack of students’ interest and motivation,
the amount of content expected to be covered, and the lack of instructional resources.

Secondary school principals and department heads were interviewed about the major challenges that affect
the integration of IBT methods in their schools. The results extracted from the interview transcripts were
analyzed to substantiate the quantitative data gathered from teachers. Secondary school principals reported
that a lack of instructional materials was one of the major challenges hindering teachers’ practice of IBT
methods. For example, one school principal reported that:

“"Lack of instructional equipment, particularly for biology, chemistry, physics, and sports, is a challenge. The
absence of laboratory chemicals and equipment affected teachers and students’ ability to actually practice
performance-based activities in their instruction of natural science subjects” (SP2, April 2023).

In addition to this, one of the physics department heads added that:

“Lack of laboratory equipment and skilled technicians, lack of instructional media and technologies, and
limited school facilities are the big challenges for secondary school teachers to perform IBT methods and
make students do practical activities in natural science subjects” (DH5, April 2023).

Besides this, the results of observation show that most of the school labs observed lack lab equipment's,
trained technicians, and chemicals for science teaching and learning in relation to this Trautmann et al. (2010)
indicate that teachers doubt their ability to engage in inquiry learning in classroom practices. Likewise,
Ramnarain (2016) established that the absence of professional training and insufficient resources negatively
affected proper implementation of IBL. This finding is in line with the findings of Girma (2023) which
suggested that collegiality is essential in teachers’ professional competency development because teachers
make communication and interactions in small groups at the department level when supported with
mentoring and coaching practices

5 Conclusions

Based on the findings of the study, the following conclusions were drawn in light of the basic research
questions: The use of IBT methods is paramount in the teaching and learning of natural science subjects.
Interestingly, inquiry-based learning seemed to be effective for the acquisition of practical skills and the
development of higher-order thinking skills in students. The findings of the study revealed that natural
science teachers have a positive perception of the use of IBT methods in the target secondary schools. These
help teachers to be motivated to implement IBT methods. The findings of the study also show that natural
science teachers rarely perform IBT methods in their instruction of natural science subjects; the results of the
T-test and one-way ANOVA revealed that there is a statistically significant difference between teachers
because of sex and teaching different subjects. From this, it is concluded that teachers’ quality teaching and
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learning could not be achieved without regular use of IBT methods in natural science subjects. Thus, it was
concluded that in-service training would be given to teachers to equip them with the necessary skills for
implementing IBT methods.

6 Recommendations

In line with the major findings obtained and conclusions reached, the following recommendations were
forwarded for the betterment of IBT methods in secondary schools in Hawassa University technology transfer
villages.

1. Secondary school science teachers should integrate IBT methods regularly to provide quality instruction
for the students.

2. Secondary school science teachers should collaborate and share experiences on the practical
integration of IBT methods into natural science instruction.

3. Hawassa University's College of Education should provide in-service training for teachers to enhance
their use of IBT methods in natural science instruction.

4. Sidama Educational Bureau, Hawassa University school of teacher education, and support secondary
schools in applying IBT methods by providing instructional materials like laboratory equipment and
chemicals.

5. Principals and supervisors should work on teachers’ capacity building practices of using inquiry based
teaching methods in classrooms.

6. Policymakers, student textbook writers’ secondary school administrators, and teachers themselves
should advocate IBT methods that develop students’ scientific reasoning, problem solving, and creative
skills.

7 Limitations and further research

This study has not accomplished without limitations and the researchers tried to provide clear picture through
making proper analysis of the different variables associated with implementation of IBT method in secondary
school it requires further interventions through design based study lesson studies.
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