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Abstract-The main purpose of this study was to
investigate the essential practices for instructional
leadership in the implementation of elementary science
and technology (S&T) education from pre-service
teachers’ perspective. Three dimensions of instructional
leadership practices; first, defining the school goals,
second, managing the instructional program and third,
promoting a positive school learning climate were
explored. This study involved 141 pre-service teachers who
are studying undergraduate studies at one of the
educational institutions in Malaysia. This study used a
questionnaire which was designed and adapted for
instructional leadership management in science and
technology education as a data collection tool. Cronbach’s
alpha for the scale was calculated to be 0.81. The data
analyses were made by t-test. The results show that the
practice of instructional leadership was highly rated on the
three dimensions studied with an overall mean of
4.201+0.379. The highest rated dimension was promoting a
positive school learning climate, whereas the lowest rated
dimension was managing the instructional program.
However, the results were significant differences only
between races towards all the dimensions. Overall, the top
five highly rated of essential practices for instructional
leadership based on sub dimension was maintains highly
visibility, communicates the schools goals, provides
incentive for learning, promotes professional development
and monitors students progress. These findings have
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implications for instructional leadership management and
other responsible agencies to develop personal and
professional development among teachers particularly
empowering instructional leadership in the elementary
science and technology education.

Keywords—Instructional leadership practices, elementary
science and technology education, preservice teacher

I. INTRODUCTION

The 21st century is an era of globalization that requires all
countries to compete with each other to achieve progress.
Science and Technology (S&T) education is crucial in the
development of globalization, which it might be able to
provide future economic prosperity and ability to become an
innovation nation for a country depends on the successful
exploitation of S&T. [1,2] Thus, S&T is given great emphasis
in education system as mention in the national science
education philosophy [3], even with the emergence of new
teaching and learning approach through the integration of
science, technology, engineering and mathematics (STEM).
However, no matter what kind of integrating education model
that is implemented in our education system either S&T alone
or STEM, empowering instructional leadership is essential to
establish relevant and appropriate students for global
development in the 21st century. Accordingly, school
organization need to have an effective leader to administer
changes particularly related to essential practices for
instructional leadership.
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Some education issues related to instructional leadership
such as distribution of school leaders in the subject areas,
students achievement and interest in S&T and the
transformation of education system can influence the way how
the instructional leaders work. Spillane et al. [4] stated that
school leadership is usually distributed by subject area. This
means the quality of instructional leadership for subject will
be different from quality of instructional leadership for other
subject areas. Instructional leaders may be questionable in
terms of its efficiency if it leads not in the subject field.
Besides that, interest in S&T studies in many countries is
falling or at least not developing as rapidly as expected or
planned. [5] Likewise, a majority of Malaysian high school
students, whose interest in science subjects has been steadily
falling. [6] The number of science stream students has
dropped up to 29% since 2007. [7] These findings reflect
broader concerns that declining interest of students in science
may stunt the efforts to improve the quality of scientific
teaching and creativity. Instructional leaders must be able to
help teachers use the best practices of effective teaching
strategies. [8]

To date, the instructional leaders also need to be aware that
they should change at first in order to maintain the
transformation at school and demonstrate this change to his
surroundings. With this developing and changing education
system, the roles expected from instructional leaders have
become more complicated. It is more complicated with the
concept of socially distributed instructional leadership
accounts for the notion that multiple players influenced by
their cultural values, gender, race, class, social status and
geography. Therefore, effective instructional leadership
practices and their potential in taking the right solution in the
elementary S&T education should be emphasized as early as
possible to the teachers. It is important to understand the pre-
service teachers’ perspective on the essential practices of
instructional leadership in the implementation of elementary
S&T education. Any arising problems before becoming an in-
service teachers can be addressed early in order to produce a
great future instructional leadership for global development.

A. Science & Technology (S&T) Education

Studies on instructional leadership practices in the
elementary S&T mostly are related to science education. This
may be due to elementary science education in many countries
including Malaysian science curriculum contained integration
topics of S&T. However, S&T education at secondary level is
more pronounced with the list of S&T subjects such as
Biology, Chemistry, Physic, Additional Mathematics,
Additional Science, Technical Communication, Graphic,
Basic Sustainability Design, Computer Science, Agriculture,
Home Science and Sport Science [9]. Accordingly, it can be
assumed that S&T education is a part of science education.
The philosophy nurturing the S&T culture by focusing on the
development of individuals who are competitive, dynamic,
robust and resilient and able to master scientific knowledge
and technological competencies [10].
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B. Instructional Leadership Model in S&T Education

There were very limited models of instructional leadership
practices in the elementary S&T education. Andrews and
Soder [11], Casey et al. [12] and Peacock [13] are several
researchers who involved on instructional leadership research
in science education.

Commonly the first key area of instructional leadership in
any field is the school leader who guides the school
community, especially the faculty, in the scope of curriculum
innovation in the field of subject [14]. Further, the leader can
manage resources for the implementation of subject curricula
including professional development and fundamental
technology systems. Lastly, the leader can manage to build an
incentive and rewards program to motivate faculties and
students in teaching and learning subjects. Hallinger and
Murphy [15], Murphy [16] and Hallinger [17] stated that
instructional leadership is operationalized as defining and
communicating the school’s mission, managing the school’s
instructional program by supervising and evaluating
instruction, coordinating the curriculum and monitoring
student progress and creating a learning climate, protecting
teacher instructional time and providing incentives for
learning.

Based on all models of instructional leadership suggested
by many researchers, it is important that the instructional
leadership practices in any fields basically should contains
three dimensions namely i) defining the school goals, ii)
managing the instructional program and iii) promoting a
positive school learning climate. The first dimension defining
the school goals includes two sub dimensions; i) frame school
goals and ii) communicates the schools goals. The second
dimension managing the instructional program has three sub
dimensions; i) coordinates the curriculum, ii) supervises and
evaluates instruction and iii) monitors students progress. The
third dimension promoting a positive school learning climate
has five subdimensions; i) protects instructional time, ii)
provides incentive for teachers, iii) provides incentive for
learning, iv) promotes professional development and v)
maintains highly visibility. validated by Ibrahim and Wan
Muhammad Amin. [18] Most of research studies were
conducted on practices behavior of principals, apparently no
report study was found from pre-service teachers perceptions
on essential practices for instructional leadership. Hence,
researchers investigated the three dimensions and the ten sub
dimensions of instructional leadership from pre-service
teachers perspective.

Il. OBJECTIVES & QUESTIONS OF THE STUDY
This study was designed to investigate the pre-service
teachers’ perspective on essential practices for instructional
leadership in the implementation of elementary S&T
education. Specifically, the study aims to answer the following
questions:
a.  What is the essential practices for instructional leadership
in the implementation of elementary S&T education from
pre-service teachers perspective?
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b. Is there any significant difference between male and
female pre-service teachers towards the rating of essential
practices  for instructional leadership in  the
implementation of elementary S&T education?

c. Is there any significant difference among pre-service
teachers between Bumiputra ethnic group and
nonBumiputra ethnic group towards the rating of essential
practices  for instructional leadership in the
implementation of elementary S&T education?

d. Is there any significant difference among pre-service
teachers between majored in science and technology and
majored in non science and technology towards the rating
of essential practices for instructional leadership in the
implementation of elementary S&T education?

This study tests the following null hypotheses:

a. There is no significant difference between male and
female pre-service teachers towards the rating of essential
practices  for instructional leadership in  the
implementation of elementary S&T education.

b. There is no significant difference among pre-service
teachers between Bumiputra ethnic group and
nonBumiputra ethnic group towards the rating of essential
practices  for instructional leadership in the
implementation of elementary S&T education.

c. There is no significant difference among pre-service
teachers between majored in science and technology and
majored in non science and technology towards the rating
of essential practices for instructional leadership in the
implementation of elementary S&T education.

I1l. METHODOLOGY

In this study, the population (N=160 respondents) was all
pre-service teachers who are in the third semester at one of the
educational institutions in Malaysia in the academic year of
2016. The third semester pre-service teachers were selected
because they were the first cohort studies under the new
curriculum in undergraduate education. Considering the small
number of population, all the third semester pre-service
teachers were the targeted respondents. Questionnaires were
distributed to them, but only 141 completed questionnaires
were returned. Using the sample size calculator, sample size,
n=141 respondents and population size, N=160 respondents, it
gave a margin of error of about 2.85% at 95% confidence
level. [19] Usually, it is common to take a margin of error of
5% and confidence level of 95%. Therefore, the result of this
calculation has complied with the optimal sample size for the
survey.

The total of 141 pre-service teachers was participated in
this study. It consisted of 40 (39.6%) males and 101 (61.4%)
females with similar age about 20 years. Ninety eight (69.5%)
were Bumiputra ethnic, while 43 (31.5%) were nonBumiputra
ethnic. In this study, Bumiputra refers to the indigenous
people or “sons of the soil” including the predominant Malays
and the other native people of Sabah and Sarawak. The other
races in Malaysia such as Chinese and Indians refers to
nonBumiputra. Respondents were also divided into two
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groups of courses, 67 (47.5%) respondents majored in science
and technology and 74 (52.5%) respondents majored in non
science and technology. These demographic profiles may
reflect an important background of sample which could affect
their perspectives on essential practices for instructional
leadership.

This study used the survey approach using a questionnaire
with a 5-point Likert scale as a data collection tool. The
questionnaire was designed and adapted by researchers to
investigate the essential practices for instructional leadership
management in the implementation of elementary S&T
education. It contained a combination of researchers own
questions and adapted questions. Cronbach’s alpha for the
scale was calculated to be 0.81. Construction of questionnaire
also referred to the high reliability and validity of the principal
instructional leadership questionnaire such as developed by
Pettiegrew 11 [20], Owens [21], Gumuseli [22], Kapusuzoglu
and Baysal [23], Murphy and Hallinger [24] and Jawas [25].
The questionnaire had 60 items under main three dimensions
with 10 sub dimensions. Table 1 shows the dimension and sub
dimension of instructional leadership.

Table 1: Dimension and sub dimension of instructional leadership

Dimension Sub dimension
A Defining the | Frames school goals
school goals 1l Communicates the schools goals
Managing the 11 Coordinates the curriculum
B instructional v Supervises and evaluates instruction
program \Y Monitors students progress
VI Protects instructional time
Promoting a VII Provides incentive for teachers
C positive school VIl Provides incentive for learning
learning climate 1X Promotes professional development
X Maintains highly visibility

In order to measure these rated dimension and sub
dimensions, the scale with five degrees; (5) Strongly agree
(X=4.20-5.00), (4) Agree (X=3.40-4.19), (3) Moderate
(X=2.60-3.39), (2) Disagree (X=1.80-2.59) and (1) Strongly
disagree (X=1.00-1.79) were used. The data analyses were
made by t-test. Significance level was taken to be 0.05. All
data were analyzed using SPSS 15.0 package program.

IV. RESULTS AND DISCUSSION

The first research question in this study was “what is the
essential practices for instructional leadership in the
implementation of elementary S&T education from pre-
service teachers perspective?”. To answer this question, Table
2 and Table 3 summarizes the mean rating level of essential
practices for instructional leadership from pre-service teachers
perceptions of each dimensions and sub dimensions of the
instructional leadership management rating scale. The
essential practices for instructional leadership have been
analyzed in terms of mean (X) and standard deviation (s.d.). It
was divided into 3 dimensions and 10 sub dimensions of
instructional leadership.

The rated sub dimension for instructional leadership
showed that all the results were above 4 mean score. These
results indicate that all sub dimensions of instructional
leadership either “agree” or “strongly agree” to practice in the
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implementation of elementary S&T education. This suggests
that pre-service teachers are aware of the importance of
instructional leadership for the success of their schools, and
are attempting to demonstrate these behaviors consistently in
at least 4 mean score of the leadership sub dimensions. The
top five highly rated sub dimensions namely; ‘“maintains
highly visibility” (X=4.292+0.478), ‘“communicates the
schools goals” (X=4.255+0.455), “provides incentive for
learning” (X=4.227 +0.472), “promotes professional
development” (X=4.214 +0.433) and “monitors students
progress” (X=4.211+ 0.455) also showed that these sub
dimensions were the most important essential practices for
instructional leadership.

The first sub dimension, “frames school goals” was rated
X=4.173+0.502, while second sub dimension, “communicates
the schools goals” was rated above 4.2 mean score as
mentioned previously. Although, first sub dimension is
slightly low compared to second sub dimension but both sub
dimensions with mean score above 4 are in accordance with
the important mediating factors for successful schools as
revealed by Hallinger and Heck [26] and Robinson [27].

Other sub dimensions, like “coordinates the curriculum”
(X=4.145+0.482), “supervises and evaluates instruction”,
(X=4.1554+0.477), “protects instructional time”, (X=4.162
+0.498) and “provide incentives for teachers”, (X=4.179
+0.476) were also rated below 4.2 mean score. According to
Robinson [27] these 4 sub dimensions had a significant impact
on students achievement. Mamano et al. [28] also stated that
protecting instructional time from interruptions is a primary
role of the principal. In this study, the “coordinates the
curriculum” was not only the lowest rated sub dimension but it
was also the lowest rated dimension. This finding is
significant because it indicates that pre-service teachers
actually requires more training to acquire skills in instructional
leadership particularly in the curriculum target.

In general, high rated of all sub dimensions in this findings
above 4 mean score are consistent with most actual
instructional leadership practices by instructional leaders from
teachers perceptions in effective school and high performance
students. [29]

For dimensions, the highest rated dimension in this study
was “promoting a positive school learning climate”,
X=4.215+0.398, whereas the lowest rated dimension as
mentioned earlier was “managing the instructional program”,
X=4.170+£0.419. The overall essential practices for
instructional leadership from pre-service teachers perspective
was highly rated on the three dimensions studied with an
overall mean, X=4.201+0.379. This finding is also accordance
with actual practices by instructional leadership for effective
principal [30] and in effective school [31,32]. However, in this
study “managing the instructional program” showed lowest
rated of essential practices, thus this result is important when
consider the current initiatives taken by instructional
leadership management or other responsible agencies to
develop the education system and improve its quality. This
finding is quite difficult to compare with other studies because
most research focused on the behavior of instructional
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leadership practices but this study focused on the practices to
be implemented by instructional leadership.

Table 2: Mean score, standard deviation and rating level of sub dimension

Dimension Mean, X Level
and s.d.
I Frames school goals 4.173+0.502 | agree
11 Communicates the schools goals 4.255+0.445 | strongly agree

111 Coordinates the curriculum

1V Supervises and evaluates instruction
V  Monitors students progress

VI Protects instructional time

VIl Provides incentive for teachers

4.145+0.482 | agree
4.155+0.474 | agree
4.211+0.445 | strongly agree
4,162+0.498 | agree
4.179+0.476 | agree

VI Provides incentive for learning 4.227+0.472 | strongly agree
IX  Promotes professional development | 4.214+0.433 | strongly agree
X Maintains highly visibility 4.292+0.478 | strongly agree

Table 3: Mean score, standard deviation and rating level of dimension
Mean, X and | Level

Dimension sd
A Defining the school goals 4.214+0.426 | strongly agree
B Managing the instructional program 4.170+0.419 | agree
C Promoting a positive school learning 4.215+0.398 | strongly agree
climate
Overall 4.201+0.379 | strongly agree

The second research question, which is a combination of
three questions was “Is there any significant differences
between gender, races and courses among preservice teachers
towards the rating of essential practices for instructional
leadership in the implementation of elementary S&T
education?” To address this question, the distribution of rating
overall essential practices from preservice teachers
perspectives and their t-test based on gender, races and
courses are shown in Table 4.

Table 4: T-test on overall essential practices for instructional
leadership

Demographlc n X s.d. af | T P.sig
profile

Male 40 | 4.134 | 0.343 | 139 | - 0.210
Female 101 | 4.227 | 0.391 1.261
Bumiputra 98 | 4.278 | 0.382 | 139 | 3.776 | 0.000*
nonBumiputra | 43 | 4.027 | 0.310

S&T 67 | 4525|0.351 | 139 | 1.509 | 0.134
non S&T 74 | 4.156 | 0.399

*p<0.05

As shown in Table 4, females (X=4.227+0.391) showed
higher rated on the essential practices for instructional
leadership in the implementation of elementary S&T
education  compared with males (X=4.143+0.343).
Respondents majored in S&T (X=4.525+0.351) also showed
higher rated of essential practices for instructional leadership
in the implementation of elementary S&T education compared
with respondents majored in nonscience and technology
(X=4.156+0.399). For the racial, the nonBumiputra ethnic
group (X=4.027+0.310) showed lower rated on the essential
practices for instructional leadership compared with
Bumiputra ethnic group (X=4.278 +0.382). In order to test
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whether the mean scores were statistically significant or not
between gender, races and courses, t-test were conducted.

T-test of this study found that there were no significant
differences between gender and courses towards all
dimensions. This means that gender and courses of different
groups did not affect the mean scores level of dimensions
rated. This result also indicated that the score of the different
gender and courses groups regarding their perception towards
all rated dimensions not differ from each other. This may be
due to the pre-service teachers of all gender and courses group
have been exposed to a similar conceptual framework on
essential practices for instructional leadership in their teaching
and learning activities provided by their institution and during
practical by elementary school management. This findings
were consistent with the results of overall mean scores (X)
and t-test for each main dimensions as shown in Table 5. In
this analysis, there were no statistically significant differences
between gender and courses for each of the three main
dimensions. The first and second null hypothesis stated that
there is no statistically significant differences between gender
and courses in the rating of essential practices for instructional
leadership in the implementation of elementary S&T
education. As was stated previously, this null hypothesis was
not rejected on the basis that statistically significant
differences were not found between gender and courses.

However, the t-test for racial groups found that there were
significant differences between Bumiputra and nonBumiputra
ethnic group towards the overall essential practices for
instructional leadership, t(139)=3.776, p=0.000.

Table 5: Overall mean scores (X) and t-test for dimensions (D)

D Den“_|ograph|c n X s.d df t P.sig.
profile
Male 40 4123 | 0.387 | 139 | -1.617 | 0.108
Female 101 | 4.251 | 0.437

A Bumiputra 98 4293 | 0.449 | 139 | 3.436 | 0.001*
nonBumiputra | 43 4.035 | 0.305
S&T 67 4243 | 0.484 | 139 | 0.771 | 0.442
non S&T 74 4.188 | 0.433
Male 40 4107 | 0.390 | 139 | -1.134 | 0.259
Female 101 | 4.195 | 0.429

B Bumiputra 98 4237 | 0.424 | 139 | 2.953 | 0.004*
nonBumiputra 43 4.017 | 0.368
S&T 67 4211 | 0.384 | 139 | 1.099 | 0.274
non S&T 74 4.133 | 0.447
Male 40 4162 | 0.359 | 139 | -0.989 | 0.324
Female 101 | 4.236 | 0.413

c Bumiputra 98 4296 | 0.397 | 139 | 3.805 | 0.000*
nonBumiputra 43 4.031 | 0.339
S&T 67 4279 | 0.374 | 139 | 1.849 | 0.067
non S&T 74 4.156 | 0.413

*p<0.05

Analysis of the main dimensions also found similar
findings (Table 5), where the results found the significant
differences between Bumiputra and nonBumiputra ethnic
group towards the “defining the school goals” (t(139)=3.436,
p=0.001),  “managing the instructional = program”
(1(139)=2.953, p=0.004) and “promoting a positive school
learning climate” (t(139)=3.805, p=0.000). Results may reflect
that each race has a different personal hold values in
leadership roles. This result also indicates that scores of
different racial groups regarding their perception towards on

essential practices for instructional leadership differ from each
other. The third null hypothesis stated that there is no
statistically significant differences between races in the rating
of essential practices for instructional leadership in the
implementation of elementary S&T education. As was stated
previously, this null hypothesis was rejected on the basis that
statistically significant differences were found between races.
Analysis mean scores and t-test of each sub dimension in
this study was also conducted as shown in Table 6, Table 7
and Table 8. Mean scores (X) of “frames school goals” and
“communicates school goals” based on gender, races and
courses was more than 4 mean score. This means
subdimensions were “agree” or “strongly agree” to practice
for instructional leadership. As in dimensions, there was no
significant difference between gender and courses towards the
subdimensions rated and significant difference only found
between races. Bumiputra ethnic group has very different
perceptions on essential practices of subdimensions, “defining
the school goals” compared to nonBumiputra ethnic group.
Similar results also found for subdimension in dimension 2

(Table 7) and 3 (Table 8).
Table 6: Mean scores (X) and t-test for subdimensions (S) in first dimension

s Sfor?i‘l’graph'c no|x sd. | df | T P sig.
Male 40 4.070 | 0.517 | 139 | -1.543 | 0.125
Female 101 | 4.214 | 0.492

| Bumiputra 98 | 4233 | 0.537 | 139 | 2.158 0.033*
nonBumiputra | 43 4.037 | 0.381
S&T 67 4209 | 0.489 | 139 | 0.808 0.421
non S&T 74 4,141 | 0.514
Male 40 4175 | 0.368 | 139 | -1.352 | 0.179
Female 101 | 4.287 | 0.470

I Bumiputra 98 | 4.353 | 0.461 | 139 | 4.157 0.000*
nonBumiputra | 43 4.033 | 0.311
S&T 67 4278 | 0.437 | 139 | 0.564 0.574
non S&T 74 4.235 | 0.456

*p<0.05

Table 7: Mean scores (X) and t-test for subdimensions (S) in second dimension

S Dem_ographlc n X s.d. df T P.sig.
profile
Male 40 | 4.060 | 0.416 | 139 | -1.315 | 0.191
Female 101 | 4.178 | 0.504

n Bumiput_ra 98 4198 | 0.503 | 139 | 2.001 0.047*
nonBumiputra | 43 4,023 | 0.412
S&T 67 | 4.149 | 0.453 | 139 | 0.107 0.915
non S&T 74 4.141 | 0.510
Male 40 | 4125 | 0.474 | 139 | -0.466 | 0.642
Female 101 | 4.166 | 0.475

v Bumiputra 98 4231 | 0.470 | 139 | 2.956 0.004*
nonBumiputra | 43 3.981 | 0.438
S&T 67 4221 | 0.465 | 139 | 1.590 0.114
non S&T 74 | 4.095 | 0.477
Male 40 4135 | 0.445 | 139 | -1.285 | 0.201
Female 101 | 4.242 | 0.444

v Bumiputra 98 4284 | 0.456 | 139 | 2.994 0.003*
nonBumiputra | 43 4.047 | 0.375
S&T 67 | 4263 | 0.422 | 139 | 1.306 0.194
non S&T 74 4.165 | 0.463

*p<0.05

This study also found the mean score (X) for
nonBumiputra ethnic group on “supervises and evaluates
instruction”, (X=3.981+£0.438) and “provide incentives for
teachers”, (X=3.991+ 0.362) were not only lower compared to
Bumiputra ethnic group but with other demographic profiles.
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Thus, these subdimensions were rated in “low agree” to
practice in the implementation of elementary S&T education.
In addition to the values of different personal holdings as
stated previously, these results may also be due to the
influence of peers and family. Future research is needed to
find the concrete reasons of these findings.

Table 8: Mean scores (X) and t-test for subdimensions (S) in
third dimension

S Dem'ographlc n X s.d. df t Psig.
profile
Male 40 | 4.060 | 0.499 | 139 | -1.550 | 0.123
Female 101 | 4.202 | 0.487

VI Bumiput_ra 98 | 4233 | 0.490 | 139 | 2.635 | 0.009*
nonBumiputra | 43 | 4.000 | 0.466
S&T 67 | 4206 | 0.492 | 139 | 1.015 | 0.312
non S&T 74 | 4122 | 0.493
Male 40 | 4.090 | 0.430 | 139 | -1.399 | 0.164
Female 101 | 4.214 | 0.490

Vi Bumiput_ra 98 | 4261 | 0.497 | 139 | 3.212 | 0.002*
nonBumiputra | 43 | 3.991 | 0.362
S&T 67 | 4257 | 0.464 | 139 | 1.870 | 0.064
non S&T 74 | 4108 | 0.478
Male 40 | 4220 | 0.472 | 139 | -0.110 | 0.913
Female 101 | 4.230 | 0.474

Vil Bumiput'ra 98 | 4296 | 0.498 | 139 | 2.675 | 0.008*
nonBumiputra | 43 | 4.070 | 0.365
S&T 67 | 4302 | 0470 | 139 | 1.798 | 0.074
non S&T 74 | 4160 | 0.467
Male 40 | 4.155 | 0.358 | 139 | -1.022 | 0.308
Female 101 | 4.238 | 0.458

IX Bumiputra 98 | 4.292 | 0.444 | 139 | 3.331 0.001*
nonBumiputra | 43 | 4.037 | 0.345
S&T 67 | 4263 | 0422 | 139 | 1.269 | 0.206
non S&T 74 | 4170 | 0.440
Male 40 | 4.285 | 0.437 | 139 | -0.112 | 0.911
Female 101 | 4.295 | 0.495

X Bumiputra 98 | 4396 | 0.466 | 139 | 4.106 | 0.000*
nonBumiputra | 43 | 4.056 | 0.422
S&T 67 | 4370 | 0.464 | 139 | 1.859 | 0.065
non S&T 74 | 4222 | 0.483

*p<0.05

To reduce the different perceptions between races, Hawley
[33] suggested that strategies involving cooperative
interdependence among persons of different races or ethnic
groups should be carefully structured to ensure that all
participants are encouraged to make useful and valued
contributions to the group. Significant differences in the
perception of essential practices for instructional leadership
among pre-service teachers should be reduced in order to give
optimum impact in the implementation of elementary S&T
education.

Based on the results and discussion above, these findings
have implications for instructional leadership management and
other responsible agencies to develop personal and
professional ~ development among teachers in the
implementation of elementary S&T education. Three
important implications can be suggested from this study. First,
disclosure about essential practices for instructional leadership
should be implemented since the early stages of involvement
as a teacher in order to reduce the differences in views on the
role of leadership, which if not addressed can affect global
development in the future. This implication is based on the

results of different perceptions of essential practices for
instructional leadership in accordance with their respective
demographic background. Second, instructional leadership
behaviour is important to improve students achievements and
school effectiveness [34]. This study found that mean score
for all dimensions of instructional leadership were strongly
agree to practice in the implementation of elementary S&T
education. However, the challenge is to practice all suggested
dimensions during implementation of elementary S&T
education. Instructional leadership qualities should be
enhanced to address this issue. Finally, the global
development is always related to exploitation of S&T. S&T is
a key factor in leading the country’s competitiveness in the
global development [35], thus empowering instructional
leadership in the implementation of elementary S&T
education is required. To enhance the instructional leadership
skills among teachers and pre-service teachers, courses such as
principalship, educational leadership or instructional
leadership studies should be developed appropriate to them.

V. CONCLUSION

From the results, it could be concluded that the essential
practices for instructional leadership namely; “defining the
school goals”, “managing the instructional program” and
“promoting a positive school learning climate” were strongly
agree to practice in the implementation of elementary S&T
education. The top five highly rated of essential practices for
instructional leadership based on subdimension was “maintains
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highly visibility”, “communicates the schools goals”, “provides
incentive for learning”, “promotes professional development”
and ‘“‘monitors students progress”. Statistically significant
differences were found between races of pre-service teachers
regarding their perceptions of the level of essential practices for
instructional leadership in all dimensions. However, there were
no significant differences between gender and courses towards
the essential practices. Therefore, race should be highlighted
when practice the instructional leadership. It is hoped that this
study will provide useful findings, particularly to assist the
quality of instructional leaders in mastering essential practices
for instructional leadership in the implementation of
elementary S&T education in the future.
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