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Abstract: The effectiveness of the SE Inquiry Learning Model as compared to the teacher-centred
traditional method on science achievement in electricity was examined in this study. The quasi-
experimental pretest-posttest control group research design was utilized. A total of 65 students (33 and
32 students in the experimental and the control groups, respectively) from two Year 5 intact classes in
Malaysia participated in this study. A test comprising 54 dichotomously scored items with overall KR-
20 reliability of .84 was used in the pretest and posttest. Given the significant difference in the pretest
and posttest, it was presumed that the analysis could be done using the ANCOVA. However, on further
analysis, the assumption for homogeneity of the regression slope was violated and ANCOVA could not
be performed. Instead, the covariate was categorized into two equally-spaced categories (i.e., low and
average achievers) and further t-test supported the equivalency of the experimental and control groups.
When analyzed using the #-test, the two groups differed significantly in the posttest means across the
two categories of students. These findings unequivocally indicate the effectiveness of employing the
SE Inquiry Learning Model in enhancing students’ science achievement among the low and average
achieving students.
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INTRODUCTION demand of a digitalization era, while Vijaindren
In 1967, the 60:40 Science: Arts policy (2018) contends a crucial need for these talents
was announced and implemented by the capable of dealing with the demands of the
Government of Malaysia given the great demand Industrial Revolution 4.0 (IR 4.0). Despite the
for science-based graduates. This 60:40 policy introduction and the implementation of the 60:40
refers to the Malaysian Government’s targets for policy, the science and technology-based upper
60% of all upper secondary students focus on the secondary students’ enrolment for the Year 2018
sciences to gain significant science content while indicates that only 41.17% of the overall 361,980
the remainder 40% enrol in the arts (Ministry of students were enrolled in science, vocational
Education, 2012). Therefore, to be considered and technical subjects (Ong, Luo, Yuan, &
as a science student, that student must enrol and Yingprayoon, 2020). This attained percentage
study at least two pure science subjects among still falls short of the aspired and targeted 60%.
the Chemistry, Physics, and Biology at the Siji/ The failure to achieve the 60% of science
Pelajaran Malaysia (SPM) level sat by 17-year- and technology-based upper secondary students
old students which are equivalent to the Grade is further compounded by the humbled ranking
11" students who followed through the General of Malaysia at the international assessments,
Certificate of Secondary Education (GCSE) in particularly in TIMSS, an acronym for the
the United Kingdom. Trends in Mathematics and Science Study. Table
Kamaludin (2019) opines that this 60:40 1 summarizes the trend in science achievement
policy is a long-term plan towards realizing the for Malaysia against the TIMSS 8" Grade Scale
aspired talented, highly-skilled, knowledgeable, or Centre Point over the past five cycles, namely
competitive, and productive human capital. in the years of 1999, 2003, 2007, 2011, and 2015.
Additionally, Alcacer & Cruz-Machado (2019) As depicted in Table 1, Malaysia
maintain that the need for these science and inaugurally participated in the TIMSS 1999
technology-based talents are meant to meet the and TIMSS 2003, achieving the average scores
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Table 1. Trend in Science Achievement of Malaysia in TIMSS

TIMSS (Science Achievement)

1999 2003 2007 2011 2015
Malaysia’s average scale score 492° 510" 471 426™ 4717
International standing 2204 20 21 320 24t

(out of 38)  (outof45) (outof48) (outof63) (outof57)

Note: * no significant difference as compared to the international average; * significantly higher as compared to the
international average; ™ significantly lower as compared to the international average

of 492 (22 position) and 510 (20™ position)
correspondingly. However, in TIMSS 2007, the
average score plummeted to 471 (21 position),
and subsequently, in TIMSS 2011, the average
score dipped further to that of 426 (32" position)
(Martin, Mullis, Foy, & Stanco, 2012). In TIMSS
2015 (Martin, Mullis, Goy, & Hooper, 2016), the
average score did improve to that of 471 (24"
position) although the average score achieved
was still significantly below the International
Average of 500.

The results of TIMSS are of great concern
for the Malaysian Ministry of Education because
the achievements in TIMSS are used as the
benchmark for measuring the quality education
as officially stated in the Malaysia Education
Blueprint 2013-2025 (Ministry of Education,
2012), According to the benchmark, an aspired
quality of education is achieved if and only
if Malaysia is placed at the “top third of the
countries in international assessments such as
... TIMSS in [the next] 15 years [from 2013]”
(Ministry of Education, 2012, p. 9).

A review of the literature points to
several factors that contributed to the poor
science performance in TIMSS among
Malaysian students, such as the inferiority of
science teaching (Azian, 2015), lack of home
educational resources (Mohshein, 2012), lack of
parental support, involvement, and engagement
in learning activities at home (Ismail, Samsudin,
Mohd Amin, Kamarudin, Mat Daud, & Halim,
2018), and the phenomenon where science is
not adequately being valued by the students
(Mokshein, 2012). Another contributing factor
is that there is minimal interaction between the
Malaysian science teachers and their students.
This happens because teachers mainly give
“lectures” with minimal student involvement
(Tay & Saleh, 2019). This supports the previous
research outcomes which point to the prevalent
practice of one-way communication among

Malaysian teachers (Saleh & Aziz, 2012; Saleh
& Yakob, 2014) and that the predominant
activities carried out in the classrooms were
mainly lecture-based (Saleh & Yakob, 2014)
with students passively listen and respond to the
questions posed by their teachers in-group rather
than giving a show of hands to be called upon
for responses (Saleh & Liew, 2018). Previous
findings by Ong & Ruthven (2010) also indicate
a similar prevailing phenomenon in science
classrooms in which the prevalent practices were
characterized by direct instruction and note-
copying syndrome.

The Malaysian science curriculum guides
and syllabuses for all the grades in the primary,
as well as the secondary schools (CDC, 2015,
2016a, 2016b, 2017), clearly indicate strong
advocacy for using inquiry learning. For instance,
a special theme on “Inquiry Learning” has been
specifically devoted to the science syllabus for
Year 3 (CDC, 2017, pp. 37-52). Why the hype
for using inquiry learning? The hype for using
inquiry learning in science could be plausibly
attributed to the research-based benefits deriving
from its use. For instance, it has been shown that
using inquiry learning promotes better thinking
among students, moving their thought processes
beyond just memorizing science facts which are
easily forgotten to that of thinking about what
the students could do with the facts (Earp, 2019)
Such kind of thinking has been labelled by
Madhuri, Kantamreddi, & Goteti (2012) as the
higher-order thinking skills or HOTS. HOTS, as
succinctly stated in the preface of the syllabuses.
HOTS are indeed among the 21 Century
skills which teachers need to promote to their
students. For example, “In ensuring the success
of the Primary School Standard Curriculum,
the teaching and learning of teachers should
emphasize Higher Order Thinking Skills
by focusing on the Inquiry-based Learning
approach ... so that students could master the
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skills needed for the 21* century” (CDC, 2017,
p- ix). The emphasis on the use of inquiry science
teaching is in step with the current pedagogical
trend and direction of science education in other
developed nations such as France, Denmark,
the United Kingdom, and the European Union
(Harlen, 2012).

Problem Statement and Research Question

The conceptual understanding of inquiry
learning is still hazy and nebulous. Nebulous
because not only does the concept of inquiry has
different conceptualizations and interpretations,
it is also being pedagogically enacted in a
differing fashion, depending on one’s school of
thoughts (Barrow, 2006). According to Settlage
(2003), “one of the most confounding terms
within science education” (p. 34) is inquiry. The
view by Settlage (2003) is supported by Gautreau
& Binns (2012) who opine that many science
teachers are rather hazy about the what, the why,
and the how of inquiry learning. The confusion
over the what, the why, and the how of inquiry
signifies a pedagogical glitch in implementing
inquiry learning in the classrooms among the
science teachers. Meanwhile, there is another
fraction of teachers who, despite the directive
from the Ministry of Education to employ
inquiry-based science teaching, continue with
the passive and teacher-centred way of teaching
science (Kazempour & Amirshokoohi, 2014;
Lee, 1992; Zainal, 1988).

Given these problematic situations, there
is a need to provide teachers with the research-
based classroom-validated examples of how
science can be taught in an inquiry manner. With
the advocacy for the use of inquiry science,
teachers need a guide, reference, or even a
module which provides a piece of practical and
pedagogical information as to “what inquiry
[learning] is, how to implement it, and how
well it works” (Gautreau & Binns, 2012, p.169).
Therefore, establishing the effect of an inquiry
learning model, namely the SE Inquiry Learning
Model is the main aim of this research, and that
the students’ achievement in the learning of
science is the dependent variable. In short, this
study aims to illuminate the research question:
What is the comparative effect of using the
SE Inquiry Learning Model as compared to
the traditional learning method on the Year 5
students’ science achievement in the learning

of electricity? A corollary, this study examines
the null research hypothesis: There is no
statistically significant difference in the Year 5
students’ science achievement in the learning of
electricity between those who were taught with
the S5E Inquiry Learning Model and those who
were taught with the teacher-centred traditional
method.

The content of electricity was chosen as
the context used in this study given that while
electricity is a topic included in the primary
and secondary curricula, many students are
still having problems, misconceptions, and
misunderstandings on electricity (Goris, 2016).
Therefore, it is beneficial to the students if the
use of the topic on electricity could subsequently
provide a good grounding on the concept at
hand when they move higher up in their level of
education.

A Review of SE Inquiry Learning Model

Historically, the inquiry-based learning
was propounded by Gagne (1963) in his seminal
paper when he proposes that the main goal
science education should embrace three subgoals:
ensuring that students acquire the attitudes,
methods, and the understanding of inquiry.
Gagne (1963) maintains that students should
be able to inquire similarly as the scientists do,
and this includes the fundamental capabilities
such as observing, inferring, predicting,
classifying, interpreting data, hypothesizing and
experimenting. By having these capabilities,
only then can the students understand science
(Gagne, 1963).

Sharing a similar view to that of Gagne’s
(1963), Schwab (1966) proposes that how
science is taught should parallel to how science
operates and encourages the insistent use of
science laboratory in assisting students to learn.
Hence, the use of inquiry science teaching
methodologies became the prominent theme
from the many papers written by Gagne (1963)
and Schwab (1960, 1966). Additionally, the use
of inquiry learning has also been a resounding
advocated pedagogical advocacy by the National
Research Council (NRC, 1996) which produced
the National Science FEducation Standards,
and by Rutherford & Alhgren (1989) who
published the document Project 2061: Science
for All Americans that was conceptualized by
the American Association for the Advancement

Cakrawala Pendidikan, Vol. 40, No. 1, February 2021

doi:10.21831/cp.v40i1.33415



in Science (AAAS).

Given that the SE Inquiry Learning Model
is the instructional method employed in this
study, a review of what it is and its effectiveness
on student achievement will then be discussed
in this section. Conceptualized by Bybee &
Landes (1990), the 5E Inquiry Learning Model
entails five phases. The engagement phase
provides activities that may arouse students’
curiosity and elicit their pre-instructional views.
The exploration phase, meanwhile, allows the
students’ pre-instructional views to be tested.
Based on their exploration in the second phase,
students develop a plausible explanation for the
phenomenon, with guidance from the teachers.
The elaboration phase provides extension
activities that enable students to reinforce and use
the new knowledge acquired. Finally, students’
learning is gauged in the evaluation phase. Table
2 depicts the overview of the phases in the 5SE
Inquiry Learning Model and their corresponding
pedagogical functions.
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The first three phases in the 5E Inquiry
Learning Model -- engagement, exploration and
the explanation — are premised on the learning
theory of cognitive constructivism advocated by
Piaget (2000). In essence, the theory of cognitive
constructivism advocates that a student’s
knowledge is reckoned to be constructed by
either assimilation or accommodation (Agarkar,
2019). In the engagement phase, the students’
pre-existing or pre-instructional views are
deliberately uncovered which shows that their
heads are not empty vessels waiting to be filled.
Then, the students’ have the opportunity to test
their initial ideas by means of an investigative
work provided in the exploration phase. The
earlier predictions, if proven correct in the
investigative work, is akin to the notion of
assimilation where the initial idea or knowledge
is easily associated with the existing schema.
However, if the initial idea is proven incorrect
and does not match the existing schema, then
it must be modified through the notion of what

Table 2. SE Inquiry Learning Model: An Overview

Phase

Pedagogical Function

Engagement

Exploration

Explanation

Elaboration

Evaluation

The engagement phase aims to encourage students’ curiosity and draw out students’
prior knowledge, so that they are engaged in, and thinking about, the new concept
by providing them with short activities. These activities assist in making connections
between the previous and present experiences of learning, eliciting pre-instructional
understanding, and organizing students’ post-instructional understanding.

The exploration phase provides similar or common activities or experiences to the
students so that conceptual change could be facilitated in which students’ current or
pre-instructional understanding and skills are meaningfully restructured. Students
may conduct lab activities making use of pre-instructional understanding or views
to explore questions, hunches, predictions, hypotheses by conducting a scientific
investigation.

The explanation phase capitalizes on the activities carried out during the engagement
and exploration phases in developing a restructured view. Additionally, students
are allowed to demonstrate their restructured views or understanding and acquired
scientific skills. Besides, teachers may also directly introduce a concept or skill. A
teacher’s explanation or the explanation given in the textbooks or curriculum should
guide students towards a better and meaningful understanding.

This phase is characterized by the applications and extension of the concepts learned
and skills acquired through conducting new, novel, or additional activities. Essentially,
the elaboration phase provides activities for students to apply, develop, extend, or
reinforce the newly constructed knowledge and acquired skills.

This stage assesses students’ understanding and acquired skills. It also provides
teachers with the opportunity to evaluate the learning, mastery, or the achievement
of the learning standards.
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Piaget (2000) termed it as accommodation.
Based on their hands-on experiences in the
exploration phase, the students eventually
develop a reasonable and credible explanation
for the phenomenon at hand, with guidance from
the teachers.

Wilson, Taylor, Kowalski, & Carlson
(2010) conducted an experimental study to gauge
the effect of the SE Inquiry Learning Model, with
the science achievement used as the dependent
variable. There were 58 students aged 14-16
years old who participated in the study and they
were assigned randomly into either the control
or the experimental group. The same teacher
taught both groups to achieve similar learning
objectives. The SE Inquiry Learning Model
was applied to the experimental group, while
the common-place teacher-centred teaching
strategies were applied to the control group. The
findings indicate that the experimental group
performed significantly better than the control
group.

Meanwhile, using a quasi-experimental
study over a 7-week duration using 60 first-year
pre-service science teachers in a university (i.e.,
30 each in experimental and control groups),
Acisli, Yalgm, & Turgut (2011) determined
the effect of using student guiding materials
on “Movement and Force” employing the
SE Inquiry Learning Model. The science
achievement used as the dependent variable.
Analysed using the independent samples t-test,
the findings indicated that the experimental
performed significantly better than the control
group that utilized the traditional method.

Hokkanen (2011), in her master’s thesis,
ascertained the effect on student science
achievement deriving from using the 5E
Inquiry Learning model, as compared to the
commonplace method. There were 96, 98,
and 114 7™ grade students who responded to
the pre- and posttest for the learning of atoms,
force and motion, velocity, and acceleration.
After the 3-week experimental duration, science
achievement was measured by means of a 57-
item [llinois State Achievement Test (ISAT).
The findings indicated that upon averaging the
percentage of improvement for each question,
greater gains were noted by the students in the
experimental group.

In another study, Abdi (2014) also
determined the effect on the science achievement

of 5"-grade female students at Kermanshah, Iran
deriving from using the 5E Inquiry Learning
Model. A pre-posttest quasi-experimental study
was utilized. Over an 8-week intervention period,
the same teacher instructed the experimental
group (n = 20) “with inquiry-based instruction
supported SE learning cycle” (Abdi, 2014, p.
39), and the control group (n = 20) with the
traditional method. Analysed using the analysis
of covariance (ANCOVA), the experimental
performed significantly better than the control
group that utilized the traditional method.

Sen & Oskay (2017) determined the effect
on the undergraduate students’ achievement
in Chemical Equilibrium deriving from using
the 5E Inquiry Learning. Utilizing a quasi-
experimental design with the voluntary
participation of 34 Turkish undergraduates (i.e.,
8 males and 26 females), and equally, utilizing
a similar textbook, the same teacher taught both
the experimental group (n = 18) and the control
group (n = 16). The pre-test and the posttest
were measured using the Chemical Equilibrium
Concept Test (CECT). Analysed by means of
an independent samples t-test, it was found
that the undergraduates in the experimental
group performed significantly better than their
counterparts in the control group.

In summary, the S5E Inquiry Learning
Model was investigated at the primary level
(Abdi, 2014), the secondary level (Hokkanen,
2011; Wilson et al., 2010), and the undergraduate
level (Acish et al., 2011; Sen & Oskay, 2017)
to determine its effectiveness. However, Veloo,
Perumal, & Vikneswary (2013) recommended
that the experimental investigation of the 5E
Inquiry Learning, particularly on its effectiveness
in the teaching of science within the Malaysian
context needs to be conducted more widely
and frequently given its scarcity and infrequent
conduct of such kind of experimental studies.

METHODOLOGY

Based on the research question, a quasi-
experimental design that entails the use of a
pretest-posttest and a control group (Cohen,
Manion, & Morrison, 2017) was deemed
appropriate. Students from two intact classes
consisting of 33 and 32 11-year-old students
(i.e., Year 5) respectively participated in the
study. These are Malay students from a national
primary school located in an urban area in
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Malaysia. Using randomization, the two intact
classes were randomly assigned to either the
experimental or the control group. The use of the
existing intact classes was aimed at maintaining
the ecosystem of the school. The same teacher
(i.e., the second author) taught both groups.
Table 3 summarizes the number of students by
group and gender.

A week before the commencement of the
two periods of thirty-minute intervention, the
pretest was administered. Then, using the topic
on electricity as the learning context where its
main learning objectives were to differentiate
the brightness of the bulbs in a complete
circuit by changing either the number of bulbs
or the number of batteries, and to compare
the brightness of bulbs between the serial and
parallel circuits. The experimental group was
taught using the SE Inquiry Learning Model that
entails student prediction (Engagement Phase)
on the comparative brightness when given a
number of diagrams with differing number
of bulbs or batteries in a serial circuit and in a
parallel circuit. The students were then given the
opportunity to test their prediction (Exploration
Phase) and subsequently, they were facilitated
into concluding that the number of bulbs and the
number of batteries are the factors that influence
the brightness of an electric circuit, and that the
bulbs which are arranged in a parallel circuit will
light up brighter as compared to the equal number
of bulbs that are arranged in a serial circuit when
both circuits are complete with their switches on.
The reason behind the difference in brightness
of the two circuits in terms of electrical energy
flow were interactively discussed (Explanation
Phase). The knowledge acquired by the students
were then consolidated by giving them further
exercises on electric circuits in a worksheet
(Expansion Phase). Finally, an evaluation sheet
was given to gauge the extent to which the
students have mastered the learning objectives
(Evaluation Phase).

Meanwhile, in the control group, students
were taught the learning objectives through the
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teacher-centred traditional teaching which was
characterised by the didactic presentation of
the teacher on the learning objectives and the
confirmatory activities of students that ensued
after the teacher presentation. Finally, pertinent
exercises were given to the students.

The posttest, which is similar to the
pretest except that they were slightly rearranged,
was administered a day after the intervention.
In the pretest and the posttest, there were
20 multiple-choice items and 34 structured
items. Each multiple-choice item consists of
one correct response and three distractors,
while each the fill-in-the-black items requires
one correct response. As such, all these items
are scored dichotomously, either correct or
incorrect. The items were developed based on
a test specification table, covering the pertinent
learning standards on the topic of electricity
in Unit 7 of Year 5 Science as stipulated in the
Primary Science Curriculum Standard (CDC,
2016b). To enhance the content validity, the test
items were examined by two expert teachers in
science. The 54-item test has sufficient internal
consistency reliability measured by KR20 with
a value of .84 (de Vaus, 2001; Nunnally, 1978).
For ethical purposes, written permission was
sought from the headmaster of the participating
school. Upon the receipt of a favourable response
from the headmaster, only then the research
commenced.

In this study, the independent variable
refers to the method of teaching, namely the SE
Inquiry Learning Model versus the conventional
teacher-centred instruction. Meanwhile,
the dependent wvariable which constitutes
the treatment effect refers to the science
achievement that was measured by means of
the posttest. The pretest was used as a covariate
in the analysis of the data using the analysis of
variance (ANCOVA). A covariate, according to
VandenBos (2007), is a variable that exhibits co-
variation with the dependent variable and thus,
it is used in ANCOVA to statistically adjust the
groups so that they are equivalent.

Table 3. Number of Students by Group and Gender

Gender
Female Total
Group Control 16 32
Experiment 20 33
Total 36 65

The 5E Inquiry Learning Model: Its Effect on the Learning ...
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FINDINGS

As shown in Table 4, the analysis of
pretest data for electricity indicates a significant
difference between the pretest means of the
experimental group (M = 35.58, SD = 14.57)
and the control group (M =43.98, SD = 16.93);
#63) = 2.15, p = .04 < .05. This significant
difference implies a non-equivalence of the two
groups before the intervention. Therefore, the
posttest data should then be analysed using the
analysis of covariance (ANCOVA). According
to Karpman (1983), when there is a pretest
difference, ANCOVA should be used to measure
a treatment effect (e.g., the effect of SE Inquiry
Learning) on a criterion measure (e.g., science
achievement in electricity) after adjusting for
initial difference on the covariate (e.g., pretest).

However, before performing the
ANCOVA, the assumption for homogeneity of
the regression slope was conducted to “look at
the overall relationship between the outcome
(dependent variable) and the covariate: we fit a
regression line to the entire set of data, ignoring
to which group a person belongs. In fitting

this overall model, we, therefore, assume that
this overall relationship is true for all groups
of participants” (Field, 2009, p. 399). If the
assumption is violated or not met, then the
ANVOCA should not be performed.

Table 5 shows that the two-way factor and
covariate interaction is statistically significant
(F(1’62)= 11.29,p=.001<.05). Thisresult indicates
that there is a failure to meet the assumption of
homogeneity of the regression slope. Hence,
ANCOVA should not be performed.

Therefore, when the assumption is
violated, Grace-Martin (n.d.) recommends an
option to categorize the covariate and analyse the
treatment effect on the posttest by each category
of the covariate. In categorizing the pretest, two
categories were chosen due to the sample size.
Given that the pretest data range from 11.11 to
77.78 (i.e., a class interval of approximately 67),
then each group should have an approximate
class interval of 34. Therefore, the pretest scores
for the first category range from below 44 (i.e.,
minimum + 34), while the pretest scores for the
second category range from 44 and above.

Table 4. The Independent Samples #-test Result for Electricity Pretest

Experimental Control
Variable t D
N Mean SD N Mean SD
Pretest 33 35.58 14.57 32 4398 1693 2.15 .04

Table 5. Results from the Testing of the Assumption for Homogeneity of the Regression Slope

Source Typ;(llfllafzsm of df Mean Square F Sig.
Corrected model 18102.74 3 6034.25 30.37 .000
Intercept 30832.49 1 30832.49 155.18 .000
Group 8326.18 1 8326.18 41.91 .000
Pre-electric 382.66 1 382.66 1.93 .170
Group * Pre-electric 2243.78 1 2243.78 11.29 .001
Error 12120.22 61 198.69
Total 330833.33 65
Corrected total 30222.96 64

Note: a. R Squared = .599 (Adjusted R Squared =.579)
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As shown in Table 6, the analysis of two-
category pretest data for electricity indicates that
for the low achieving students (i.e., first category
with pretest scores less than 44), there was no
significant difference in the pretest means
between the experimental group (M = 28.70, SD
= 8.84) and the control group (M = 25.15, SD
=12.17); t(34) = 1.00, p = .324 > .05. Equally,
for the average achieving students (i.e., second
category of pretest scores than range from 44
and above), there was no significant difference
between the pretest means for the experimental
group (M = 53.91, SD = 10.25) and the control
group (M = 55.28, SD = 4.89); (27) = 49, p =
.626 > .05. These results imply an equivalence of
the experimental and control groups across the
low and average achieving students before the
intervention in terms of science achievement on
the topic of electricity. Hence, the independent
samples #-test could be performed on the posttest
data.

Table 7 summarises the results of the
analyses of posttest data using the independent
samples #-test by pretest category. It was found
that there was a significant difference in the
posttest means between the experimental group
(M = 83.56, SD = 15.46) and the control group
(M=42.13,SD =18.47); t(34)="7.11, p <.001
among the low achieving students. Equally, there
was a significant difference in the posttest means
between the experimental group (M = 81.69, SD
=15.26) and the control group (M = 58.70, SD =
9.87); (27) = 4.88, p <.001 among the average
achieving students.
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Given that the experimental group
performed significantly better than the control
group across all categories of students, the
null hypothesis in that “there is no significant
difference in the science achievement in the
learning of electricity between the experimental
group that was taught using 5E Inquiry Learning
Model and the control group that was taught
using the teacher-centred traditional teaching
method among the Year 3 primary school
students” was not accepted. This also suggests
that a significant outcome occurred as a result of
the intervention.

DISCUSSION

This study aimed at gauging the
comparative effect of employing the SE Inquiry
Learning Model as opposed to the use of the
traditional teaching method on the Year 5
students’ science achievement in -electricity.
The main finding indicates the superiority of the
SE Inquiry Learning Model over the traditional
teaching method. This finding is consonant to
the findings of Abdi (2014), A¢ish et al. (2011),
Hokkanen (2011), Sen & Oskay (2017), and
Wilson et al. (2010) in terms of the effect of
SE Inquiry Learning method, although these
studies differ in terms of the topics employed
as the context, measures employed to gauge the
science achievement, and the educational level
of the participants involved.

The exploration phase of the 5E Inquiry
Learning Model entails science practical and
hands-on activities where students test their

Table 6. Results of the Independent Samples z-tests for Electricity Pretest Data by Pretest Category

Experimental Control
Pretest Category t D
N Mean SD N  Mean SD
Low 24 28.70 8.84 12 2515 12.17 1.00 324
Average 9 53.91 10.25 20 55.28 4.89 .49 .626

Table 7. Results of Independent Samples #-tests for Electricity Posttest Data by Initial Achievement

. . Experimental Control
Initial Achievement t )4
N Mean SD N Mean SD
Low 24 83.56 15.46 12 42.13 18.47 7.11 .000"
Average 9 81.69 15.26 20 58.70 9.87 4.88 .000"

“significant at p <.001
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earlier predictions were supported or otherwise.
The students had the opportunity to explore by
utilizing practical work and hands-on activities,
and such a learning approach is akin to what
Alkhateeb & Milhem (2020) referred to as
placing the students “at the heart of the learning
process” (p. 620). A plethora of research has
pointed to the fact that student investigative
work and hands-on activities are academically
and practically beneficial (Jaakkola & Nurmi,
2008; Klahr, Triona, & Williams, 2007). By
extrapolation, the finding of this research which
capitalizes on practical works and hands-on
activities corroborates the positive impact of
investigative work and hands-on activities on the
variable of student science achievement.

Based on the works by Barrow (2006),
Gautreau & Binns (2012), and Settlage (2003),
an emerging but worrying phenomenon was
identified in which a large proportion of science
teachers are still confused, puzzled, and unclear
of the notion on inquiry, both conceptually
and pedagogically. Therefore, science teachers
encounter difficulties in integrating inquiry
learning in their lesson planning and classroom
instruction (Crawford, 2007). Therefore, it
is pertinent to ensure that science teachers
understand the notion and practice of inquiry
within the same frequency (Barrow, 2006) and as
such, the existing pre-service science education
programs should be revisited, reviewed, and
reorganized. Additionally, the mechanism in
supporting science teachers via inquiry learning
workshops should be in place (Akerson, Hanson,
& Cullen, 2007; Akerson & Hanuscin, 2007;
Barrow, 2006; Silm, Tiitsaar, Pedaste, Zacharia,
& Papaevripidou, 2017; Zohar, 2007).

On the in-service professional
development workshops on inquiry-based
learning, science teachers should be familiarised
with research-validated models on inquiry
learning, such as the SE Inquiry Learning Model
(Ong et al., 2020). The familiarisation sessions
should be simulatively hands-on, instead of
lecture-based. Simulative in the sense that when
introducing a particular teaching model, the
phases in that model are thoughtfully carried
out or “simulated” whereby the facilitator (or
trainer) acts as a teacher while the participants
act as students, and a suitable science concept
is used as the context in the simulation (Ong
et al., 2020). The teachers, who had simulated

through the phases in the model, will make
sense and comprehend because they have
personally experience the learning using the
particular teaching model. Upon getting a firm
foundation and understanding of the model, only
then opportunities are provided for the science
teachers in developing some lesson ideas around
the learning standards within certain topics using
the particular teaching model, be it SE Inquiry
Learning Model, or other science teaching
models and approaches.

CONCLUSION

This study concludes that the use of the SE
Inquiry Learning Model is indeed beneficial and
successful in enhancing science achievement.
That is to say, if teachers want to enhance
students’ achievement in science, they should
be employing the SE Inquiry Learning Model
in their science classrooms instead of using the
common-place traditional method. Given these
educational benefits and positive impact, inquiry
learning through the use of the 5E Inquiry
Learning Model should be a dominant science
teaching strategy in the Malaysian science
classrooms.
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