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Dear Readers,

We have seen increasing development of a number of emerging instructional strategies
over the last few years that have captured the imagination of researchers, lecturers and
teachers at national and international levels. Authors and editors are acquainted with
many of these, but many have also been rephrased and redefined to capture their roles
and functions in specific contexts. They range from blended learning, hybrid learning,
group work, cooperative learning, teamwork, peer learning, flipped learning to virtual
realities, digital learning, MOOCS, project and problem-based learning, automized
learning, e-learning, and e-laboratories - and there are many more. In many cases, the
contexts in which teaching and learning is taking place focus on classical and historical
problem areas such as mathematics education, science education, as well as the teaching
of English to second language learners. Many reports focus our attention on the social
and environmental inequalities of our time, poorly and under-resourced learning
environments, overcrowded classrooms, and poorly qualified educators. The support
provided to teachers and learners to perform their tasks and functions has also seen
significant changes in the past decade. Scholars have been doing a lot of research to
better understand quality and quality assurance, thinking and teaching styles, and student
support and performance.

The International Journal of Instruction (1J1) has reported comprehensively on many of
these themes and topics over the years, and has shown its commitment to voicing the
opinions of scholars as a benchmark of international quality and significance.

This issue deals with a number of contemporary teaching strategies ranging from group
work, cooperative learning, scientific inquiry, concept mapping, communication,
English essay writing, mathematics education to measuring student performance in
mathematics, and reflective teaching. The researchers also address inclusive education,
student satisfaction, performance enhancement, quality education, teacher qualifications,
phenomenologica analyses, disruptive behaviour, and bullying. One article concludes
by pointing to past and contemporary trends in the reporting of educational research.

Cooperative learning as an instructional strategy and a form of classroom intervention
gtill remains a popular research focus for many practitioners. Zedda, Bernardelli and
Maron illustrate how groupwork (as a cooperative learning technique) influences student
leaning positively, and explain how students’ active participation during group work can
be beneficial to both cognitive and social skills in terms of overall student satisfaction
and performance enhancement. On the same topic, Inuwa, Abdullah and Hassan
reiterate that cooperative learning could enhance the achievement of secondary school
students. In a third article on cooperative learning, Seyoum and Basha explain how
cooperative learning as an active andragogical strategy should be regarded as one of the
most highly used and rated active learning method, as related to their specific study.
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The work done by Kozikoglu raises the importance of major work currently being done
on teacher identities and the development of teacher identities in communities of
practice globally. He acknowledged that teaching pedagogical skills, humaneness
(joviality), and personal and professional values should be regarded as dominant
categories of prospective teachers’ cognitive constructs. He argues that these cognitive
congtructs play important roles in developing conceptual models of ideal teaching. The
use of a qualitative phenomenological strategy on ‘repertory grids was aso important in
this study as it allowed the research to explore phenomena in their natural settings. This
is a classical technique that was used in a form of data collection and research
methodology that was first known as Rapid Rural Appraisal (RRA), which later became
established as Participatory Reflection and Action (PRA).

The Anatolievnas, Murirovha, Kasimovna and Mirzayanovna report on the
communication ability development of university students, and bring to our attention
how a narrative approach can alow the pedagogica management of communication
ability development as the process of creating conditions for successful social
psychological adaptation and effective interaction with other people. They reiterate the
importance of perceiving people, assessng them adequately, showing empathy and
understanding, and keeping a steady state of the individual self.

Ertikanto, Herpratiwi, Yurarti and Saputra dealt with a classical phenomenon that has
been dominating scientific teaching and learning for a few decades now. Whether it is
called discovery learning, investigation or experimentation, or inquiry-based teaching
and learning, it has been the focus of science educators for many years. The researchers
explain how a teacher-training program, called the Model -Supported Scientific Inquiry
Training Program (MSSITP), has been successfully developed to improve the inquiry
skills of Indonesian elementary teachers. The programme impacted significantly on the
inquiry skills of respondents.

To find an innovative approach to the teaching of history, Nair and Narayanasamy
sought the value of concept maps in the teaching of history and claim that they found
that the utilisation of the concept map method was significant in improving students’
achievement and interest in history. One has to agree that the findings of this study
support the theory of meaningful learning and the utilisation of concept maps. The
authors also claim that the findings have strong pedagogical implications for innovative
history teaching.

Gholami and Alinasab introduced a strategy of source-based writing tasks in their
research approach, and explored how this approach could impact the writing practice of
English First Language learners. They also followed and investigated the probable
differences between those tasks and independent writing tasks in improving Iranian EFL
learners’ essay writing abilities. They found that participants with hybrid writing
practices outperformed their counterpartsin integrated essay tests.

The content and construct validation of the measuring instruments used in systemic
evaluations such as TIMSS and PIRLS have been drawing the attention of edumetrists
the past decade and more. It is against this background that seven colleagues from

International Journal of Instruction, July 2017 e Vol.10, No.3
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Sultan Oaboos University and the Ministry of Education in Oman researched the
development and validation of a scale for measuring mathematics education at primary
school level. The three subscales that emerged from the investigation, showed strong
internal consistency and sufficient evidence of construct validity and concurrent validity.
They illustrated how these scales have potential uses for both educational and research
purposes. Closely linked to this article is a report by Retnawi, who focused on the
assessment of mathematics in the national examination where the competences mastered
have to be identified by the examination. Students were found to lack basic and more
complex functions necessary to master mathematics adequately.

The work of Khoshaim alerted us once again to the issue of high school readiness for
tertiary education, and explored the challenges that students have to face when moving
to higher education institutions.

Inclusive education isamajor challenge that teachers have to face in regular classrooms.
It follows the major global trend that special needs education is no longer regarded as an
isolated practice, but as an inclusive requirement to fully integrate learners with
impairments into everyday school settings. However, very few teachers are educated to
cope with inclusivity. The findings of Padmadewi and Aritini once again focus on such
challenges. They found that schools and teachers who participated in the study had very
limited preparedness either in teaching skills or material development to meet the actual
needs of inclusive students in general. Their study then aimed to investigate appropriate
strategies for teaching English to a student with Autistic Spectrum Disorder (ASD) that
had been included in a regular classroom. In their findings, it is especially of note how
the Individual Education Plan (IEP), supported by visual media through co-teaching,
differentiated instruction and also through a “buddy program”, helped the student learn
English as a foreign language. They thought that the strategies used were effective
enough to be implemented in an inclusive classroom programme.

In another study, Purwati and Japar embraced the association between the education of
parents and their children’s disruptive behaviour. Interesting results emerged from the
study showing some effects of parents' education and personality on children’s
disruptive behaviour, as well as some association between parents aggressive
personality and children’s disruptive behaviour. Similarly, the article by Adegboyega,
Okesina and Jacob examine the association between family relationships and bullying
behaviour among secondary school students with disabilities. The most important
finding of this study isthat there is, in fact, such arelationship.

Egmir, Erdem and Kogyigit’s findings are alarming, yet understood to some extent, as
they claim that quantitative research designs appear to be the methodology of choice for
researchers who reported their findings in the 1Jl. The value of such post-positivist
applications to educational research and data analysis is appreciated, especialy by
colleagues performing secondary analyses on TIMSS and PIRLS data; yet a little
concerning as researchers have relied more on descriptive analyses and not on more
sophisticated inferential applications. Furthermore, there is ample evidence to believe
that future trends in instruction and learning could rely heavily on qualitative
interventions that are supposed to contribute to the professiona development and

International Journal of Instruction, July 2017 e Vol.10, No.3
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emancipation of staff and students. This might be one of the reasons why so much
attention is currently being drawn to research-based teaching strategies such as
traditional Participatory Action Research (PAR), and Participatory Reflection and
Action (PRA). Both approaches rely heavily on reflection. This is further confirmed by
the article by Ghanizadeh and Jahedizadeh, who emphasise the importance of reflection
on the development of professional disciplinary practices. PAR and PRA depend on
collaborative participation, allowing group work and cooperative learning to ground the
interventions that have become the hallmark of these strategies. On the other hand,
Sulaiman, Sulaiman and Abdul Rahim demonstrated the use of multiple data collection
strategies very effectively as they attempted to discuss teachers’ perceptions on the
standard-based English language curriculum in Malaysian primary schools.

We aso rely on quaitative research methodologists who, with their narrative,
interpretative and discourse analytical skills - and ‘way-with-words’-, to entertain us
with innovative and creative instructional ideas. Theory-building remains however our
major endeavour and most val ues professorial enterprise.

Sincerely,

Prof. William J Fraser CBIOL FRSB
Associate Editor

Emeritus Professor

Department of Science, Mathematics and Technology Education
Faculty of Education

University of Pretoria, South Africa

Email: william.fraser@up.ac.za
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A teacher training program, named Model-Supported Scientific Inquiry Training
Program (MSSITP) has been successfully developed to improve the inquiry skills
of Indonesian elementary teachers. The skills enhanced by MSSITP are defining
problems, formulating hypotheses, planning and doing investigations, drawing
conclusions, and communicating the results. This teacher training program was
evaluated by 48 teachers selected by stratified random sampling technique from 48
elementary schools in Bandar Lampung City, Lampung Province, Indonesia. The
program was designed to follow Bandura’s stages of social learning: attention,
retention, production, and motivation. The impact of MSSITP was evaluated in
three ways. First, by analyzing the improvements of inquiry skills compared to
conventional SITP through pretest and posttest control group design. Second, by
using an inquiry questionnaire to describe teachers’ perceptions of inquiry
learning. Last, by using a response instrument to elicit teachers’ opinions of the
program. The results indicate a significant difference (sig 0.00) in teachers’ skills
acquired from the two different training programs. Mean posttest scores, varying
from 34.7 to 56.9 for the control group and 58.3 to 98.6 for the experimental
group, confirmed the effectiveness of MSSITP.
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INTRODUCTION

The concept about nature of science is essentially produced by a set of scientific
processes such as observing natural phenomena, formulating hypotheses, and testing
hypotheses by investigations or experiments (Lederman, 2006; Windschitl et al., 2008),
so teaching science should be based on the characteristics of science itself. Students
should be trained to find the concepts of science through investigation of phenomena
that contextually occur in daily life. One of the best approaches for teaching science is
inquiry methods (DeBoer, 1991).

The National Board of Education Standard (2006) in Indonesia lays down that learning
science should involve the inquiry processes. This way, students acquire conceptual
understanding of science and scientific skills. Several studies confirm that inquiry-
related teaching is effective in (8) enhancing students’ science literacy skills and
confidence (Gormally et al., 2009); (b) improving student engagement, academic
achievement, and learning outcomes (Prince & Felder, 2006); (c) increasing students’
achievement in inquiry laboratories (Luckie, et al., 2004); and (d) deepening conceptual
understanding of matter, scientific process skills, and science attitudes for elementary
students (Simsek & Kabapinar, 2010). Therefore, the inquiry method is really important
for teaching science at each level of education.

However, and worryingly, the 2015 evaluations of all nations’ educational quality by
Trend in International Mathematics and Science Sudy (TIMSS), Progress in
International Reading Literacy Study (PIRLS), and also by Program for International
Sudent Assessment (PISA) show that Indonesian primary and secondary school students
have only low levels of inquiry skills. Indonesian science studentsin 2015 ranked as 36"
out of 49 countries (Mullis et al., 2016), and only 69" out of 76 countries (OECD,
2016). TIMSS and PISA expose Indonesian students’ conceptual difficulties in
understanding facts, and putting together appropriate assumptions and solutions, and
also in their inability to formulate (let alone solve) scientific problems (Rosen, 2013).
Learning science at Indonesian elementary schools has not yet substantially enhanced
the inquiry skills of students. Thus, the future choice of inquiry methods for learning
science at elementary schoal is crucial. Students who come to understand the scientific
thinking processes at an early school age will find it easier to think at higher educational
levelsin more complicated cases.

The enhancement of students’ inquiry skills is highly affected by teachers’ roles as
instructors and mentors, as well as motivators (Urhahne et al., 2010; Williams &
Williams, 2011; Allchin et al., 2014; Eshach et al., 2014, Loima & Vibulphol, 2014;
Cheon & Reeve, 2015; Gillies & Nichols, 2015). Hattie (2013) states that teachers
contribute 30% to the student achievement; another 50% is achieved by the students
themselves and the remaining 20% of influence is because of the leadership, the school
environment, the peer group and home. Teachers who are competent in managing
inquiry classrooms strongly affect their students’ academic performance (Blanchard et
al., 2010; Bruce et al., 2010). However, some researchers (Crawford, 2000; Lederman &
Niess, 2000) show that elementary teachers in general lack an understanding of inquiry
and do not have enough experience effectively to perform science teaching through
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inquiry. The reasons are confusion about the meaning of inquiry, inadequate knowledge
in inquiry methodology, and a mind-set that inquiry-based learning is difficult to manage
(Welch et d., 1981). In the case of Indonesia, these concerns appear to be exacerbated
by the fact that most elementary teachers are not science graduates. Figures from the
Centre of Data and Statistics, Ministry of Education and Culture of Indonesia, in 2013
reveal that 28.4% of the total 3,015,315 teachers have no bachelor degree or diploma,
and most of them are elementary school teachers. Additonally, a2012 national teachers’
competency test which also analyzes inquiry skills shows teachers from only seven
provinces out of the total of 33 provinces pass the test (Rahman, 2015). Therefore,
enhancing inquiry skillsisan urgent issue for Indonesian elementary teachers.

Capobianco & Lehman (2006) recommend an intensive training program to give a better
teachers’ understanding of inquiry. The involvement in inquiry science experiences
helps teachers better conceptualize inquiry and teach it to their students (Kielborn &
Gilmer, 1999). However, Bressoux et al. (2009) note that some -not all-teacher training
programs fail to reach their goals. In line with that, Rahman et al. (2015) say that
teachers’ professional development programs in Indonesia, including various teacher
certification programs and other forms of training conducted by local governments or
appointed training ingtitutions, have been implemented for over a decade, but are not yet
considered to be effective in increasing teacher competence. On the other hand, despite
its drawbacks, the training program is believed to be an effective way in introducing
new knowledge, and of course it does provide an effective way for dominant
stakeholders to control and limit the agenda, and to reduce teachers to a passive role as
recipients of specific knowledge (Kennedy, 2005).

In this research, MSSITP is designed to enhance the scientific inquiry skills for
Indonesian elementary school teachers. The enhancement of science concepts in this
training program is assisted by the trainees’ observation of model behaviours as a core
business of Bandura’s social learning theory. Learning by observation of human
behaviour helps to crystallise various concepts and skills that might be difficult to try
alone (Bandura et a., 1966). MSSITP is expected to enhance the inquiry skills of
elementary school teachers, especially Indonesian teachers.

METHOD
Sample

Forty-eight teachers were selected by the stratified random sampling technique from 48
elementary schools in Bandar Lampung City, the capital city of Lampung Province,
Indonesia. Bandar Lampung City, we believe, has better educational access than other
cities in Lampung Province, Indonesia. Lampung Province overall has low teacher
competency, scoring below the national mean on tests. Our sample consisted of 16
elementary teachers at grade 4, 16 teachers at grade 5, and others at grade 6, all selected
by the stratified cluster random sampling technique from 48 elementary schools spread
across the suburbs, the middle, and the centre of Bandar Lampung city. Most teachers
(83%) were women and 42 of them were senior teachers with more than 15 years
experience and 45 of them worked as full-time teachers.

International Journal of Instruction, July 2017 e Vol.10, No.3



96 Development and Evaluation of a Model-Supported Scientific ...

Experimental design

This research followed the seven steps of the Dick & Carey (1996) model of Research
and Development design, i.e. (1) research and information collecting, (2) planning, (3)
developing preliminary form of products, (4) preliminary field testing, (5) operational
field testing, (6) operational product revision, (7) main field testing. In the first step, we
conducted a needs analysis, collecting information from the literature and from a field
study. The results of need analysis, literature, and field study were drawn upon to
develop training materials, methods, and manuals. The drafts of preliminary work were
validated by three experts. one in pedagogical assessment, one in science content, and
one in scientific inquiry. Our validated program was trialled on 24 elementary teachers
in a suburb of Bandar Lampung City by one group pretest-posttest design. This first
evaluation told us how to improve the program. Then, the revised program was ready to
be evaluated on alarger scale (48 teachers).

Larger scale evauation of MSSITP was conducted on 48 elementary teachers from 48
elementary schools in Bandar Lampung by pretest-posttest control group design. The 48
teachers were divided into two groups, experimental and control. All treatments and
materials were the same for both groups, except that the experimental group was trained
by MSSITP, and the control group received conventional SITP training only (without
the modelling). Both programs were implemented in five sessions, each session was
seven hours long. Details appear in Table 1 below.

Instrument

Instruments developed in this research were (1) measurements of inquiry skills (a pre-
and a posttest); (2) an inquiry questionnaire; and (3) arecord of teacher responses to the
MSSITP. The instruments were validated for reliability, item discrimination, and
desirable difficulty level by 22 elementary teachersin Bandar Lampung City. The results
showed that only 18 questions were preferably used in this research. Eighteen good-
quality questions from the validation were checked again for reliability using the KR-20
method and we found a coefficient of 0.73 which indicated high reliability. Moreover,
seven questions in an inquiry questionnaire, given at the beginning and at the end of the
program, established the benchmarking for (a) teachers’ perceptions of science teaching
at elementary school (items no. 1-3); (b) teachers’ consciousness of the importance of
inquiry-based learning (items no. 4-5); and (c) teachers’ understanding of inquiry
processes and evaluation (items no. 6-7). In addition, teachers gave their responses to
the training materials, activities, lesson plans and scenarios, experiments, and follow-up
that they received.

Data analysis

The validated instruments were examined on main field testing of the experimental and
control groups to determine the mean, maximum, minimum, and N-gain value. N-gain
value indicates the increasing of inquiry skills for each teacher. Then, the normality test
using one sample Kolmogorov-Smirnov (o = 0.05) and homogeneity test using Levene
test (o = 0.05) were performed after N-gain data was obtained. The normally-distributed
and homogeneous data were analyzed further using T-test to justify the significance of
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improvements due to the two different training programs, while the non-normal
distribution and homogeneous data were processed using the nonparametric Mann-

Whitney test.
FINDINGS

Result of research

The instruments of MSSITP were the training manual, the lesson plan structures and
schedules, the printed teaching materials, and the exposition of inquiry skills. The
general structure of the MSSITP and conventional SITP are presented in Table 1.

Tablel

General structure of Conventional SITP (column 1) and MSSITP (column 2)

Conventional STP MSS TP
First Meeting First Meeeting
Pretest Pretest

*Official educational policy and program
orientation

*Researcher prepares syllabus, lesson plan,
assessment test, and inquiry based learning model
*Researcher presents lesson 1 (float and sink)
*Researcher prepares syllabus, lesson plan and
inquiry based learning model

*Researcher presents theories of lesson 2 (light
and vision)

*Official educational policy and program orientation
*Researcher prepares syllabus, lesson plan, assessment
test, and inquiry based learning model

*Reseacher beccomes a model for lesson 1 (float and
sink)

*Model always shows inquiry aspectsin all activities
of learning

*Researcher prepares syllabus, lesson plan and inquiry
based learning model

*researcher discusses with the teachersinquiry aspects
arising in lesson 1

Second Meeting

*Researcher prepares syllabus, lesson plan,
assessment test, and inquiry based learning model
*Reseacher presents lesson 3 (solar system)
*During alesson, researcher acts as a facilitator by
asking about inquiry aspects arising in the lessons
*Researcher discusses with the teachers inquiry
aspects arising in lesson 1

Second Meeting

*Researcher becomes a model of lesson 2 (light and
vision)

*Model always shows inquiry aspectsin all activities
of learning

*Researcher prepares syllabus, lesson plan and inquiry
based learning model

*Researcher discusses with the teachers inquiry
aspects arising in lesson 2

Third Meeting

*Researcher discusses with the teachers inquiry
aspects arising in lesson 2

*Researcher discuss with the teachers inquiry
aspects arising in lesson 3

Posttest

Third Meeting

*Reseacher becomese a model of lesson 3 (solar
system)

*Model always shows inquiry aspectsin all activities
of learning

*Researcher prepares syllabus, lesson plan and inquiry
based learning model

*Researcher discusses with the teachers inquiry
aspects arising in lesson 3

Posttest

Fourth Meeting
Workshop of lesson planning and peer teaching

Fourth Meeting
Workshop of lesson planning and peer teaching

Fifth Meeting
Actual peer teaching

Fifth Meeting
Actual peer teaching
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MSSITP applied Banduras’ theory of social learning (1966) which had four processes,
as we said: attention, retention, production, and motivation. MSSITP provided training
materials such as the national policy on science learning, a model of inquiry learning,
lesson plans, a science syllabus, and tools for evaluation. Training exercises were given
gradually by the instructor in the form of individual tasks. The lessons on float and sink,
light and vision, and the solar system were good examples of the scientific topics that
required simple experiments, instead of memorization.

Theimpact of MSSITP

Teachers in this research were assessed on their ability to answer the inquiry questions.
Inquiry aspects included: defining problems, formulating hypotheses, planning and
doing investigations, drawing conclusions, and communicating the results (Pedaste,
2015). The results of the statistical tests of normality and homogeneity, and the
difference between the pre- and posttest scores for the experimental and control groups
appear in Table 2.

Table 2
Normality, homogenity, and the difference between two means test of teachers’ inquiry
skills for both experimental and control group

Normality Vv difference
1) Homogenit . between two .
Score  Group test Conclusion  meanstest Conclusion
Fors Sig Leveney, Sig TondYUabs Sig
Exp 0.153 0.149 not
normal and L
Pretest Control 0122 0.200 0.740 0.394 homogeneous 2218 0.082 sug_nlflcangl)y
different
Exp 0.142 0.200 - normal and significantly
Posttest Control 0.144 0.200 0.003 0952 homogeneous 12189 0.000 different?
i Exp  0.336 0.000 non-normal significantly
N-gain Control  0.275 0.000 0.000 0.10¢ and homogeneous 6.071 - 0.000 different®
YK olmogorof- Smirnov tes (o = 0.05) IT-test (o = 0.05)
I evene test (o = 0.05) “Mann-Whitney test (o = 0.05)

Based on table 2, the pre- and posttest data were normally distributed and homogeneous
while N-gain data were homogeneous and not normally distributed lead us to use T-test
and Mann-Whitney test, respectively. Moreover, the difference between the two means
test for the pretest score in both the experimental and the control group has sig = 0.082
(that is, sig > 0.05) which means that the inquiry skills of the teachers in both groups
were not significantly different before we implemented MSSITP. The posttest score,
however, had sig = 0.000 (that is, sig < 0.05) which indicates that MSSITP produced a
significant (and positive) difference in teachers’ inquiry skills.

The effect of MSSITP on separate aspects of teachers’ inquiry skills is presented in
Figure 1 below. Planning and doing investigations had the lowest mean score in pretest
(23.6); this indicated that elementary teachers could not plan and conduct a simple
experiment to prove or disprove a hypothesis. Meanwhile, the highest mean score in
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pretest (54.2) was for defining problems; this was true for both the control and the
experimental group. Then, after the two different programs were implemented, there was
an enhancement of all inquiry skills in both groups, but MSSITP produced more
improvement than conventional SITP did. For example, the posttest score for planning
and doing investigations was 58.3 for the experimental group, while the control group
score was 36.1.

100
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Figure 1
Distribution of the means score of pre- and posttest for control and experimental groups
on each inquiry aspect were studied.

This information was also supported by the result of a non-parametric test using Mann-
Whitney test obtained sig < 0.05 in al inquiry aspects. The N-gain of the experimental
group was significantly different from the control group, confirming that MSSITP
significantly improved teachers’ inquiry skills. Pre- and posttest data were explored
more deeply using the inquiry questionnaire (see Table 3).

Table 3
The result of teachers’ inquiry questionnaire

No ltems At the beginning At theend
Exp (%) Control (%) Exp (%) Control (%)
1 Learning scienceisreally important 58 75 100 100
2 Teaching science in elementary school is easy 54 54 79 75
3 Science topics on elementary school is 54 37 0 25
sufficiently taught by direct instruction
4 Inquiry-based learning is a waste of time 75 50 0 17
5 | want to implement inquiry learning 100 100 100 100
6 | understand the inquiry processesin learning 25 50 66 58
science
7 | understand the evaluation of inquiry-based
leaming quiry 25 50 79 83
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At the end of the training, teachers gave their response to the MSSITP. Components of
MSSITP assessed include training materials and activities, lesson plan, learning
activities, experiment, learning scenario, and follow-up as presented in table 4.

Table4

Teacher responsesto the MSSITP
Components Positive response
Materials 83%
Training activities 92%
Lesson plan 100%
Learning activities 96%
Experiment 96%
Learning scenario 98%
Follow-up 85%

DISCUSSION

The Educational Quality Assurance Agency (LPMP) in Lampung Province (2007)
reported that elementary school teachersin Lampung Province got a mean score of 46.5
from a standard 80.0 on the teacher competency test for science subjects. Moreover,
inquiry skills got a mean value of 33.2 from a maximum of 100 (Ertikanto et al., 2012).
These data were supported by our preliminary study that revealed no proper inquiry
processes used in lesson plans, only teacher-centered learning, and no hands-on activity.
In such conditions, science learning outcomes are always lower than other subjects.

In this research, we developed an inquiry training program, named MSSITP, for
elementary teachers, based on Banduras’ theory of social learning. Most human learning
occurs in a socia environment by observing others as a model of abilities both mental
and physical (knowledge and skills), attitudes, and beliefs. Learning by observing a
modelled behaviour has a set of processes which include: (1) Attention, participants
focussed on the models’ behaviours that were novel or different in some way, (2)
Retention, the behaviours that became the focus of attention were processed cognitively
and the results were internalized, (3) Production, information in memory was retrieved
in order to reproduce and copy the behaviour. Participants fixed the skills by mental and
physical rehearsal. (4) Motivation, was needed for participants consistently to perform
attention, retention and production. Motivation was triggered in many ways such as
making an interesting lesson, looking for the relationship between learning materials and
participants’ interest, and giving feedback (reward for learning achievement).

In Table 2, the T-test for pretest shows sig 0.082 (sig > 0.05), that is, the initial inquiry
skills of teachers were not significantly different between the control and experimental
groups. This was also supported by the mean score of pretest for each inquiry aspect in
Figure 1. The aspect of defining problems has M, = 54.2 for the control group and
Mep = 52.8 for the experimental group; planning investigation has M, = 43.1 and Mg
= 34.7; formulating hypotheses has M, = 23.6 and M, = 23.6; drawing conclusions
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has Mo = 48.6 and M, = 38.9; and communicating the result has M, = 37.5 and
Mep = 33.3. At pretest, the mean score for each inquiry aspect showed that the control
group’s initial inquiry skills were similar to, even slightly higher than, the experimental
group. After implementation of the two different training programs, T-test for posttest
showed sig = 0.00 (sig < 0.05) indicating that MSSITP and conventional SITP have
different effects on teachers’ skills. This was confirmed by a mean scores comparison of
pre- and posttest and T-test data on every aspect of inquiry skills in Figure 1. Again,
MSSITP enhanced inquiry skills more than conventional SITP did. Enhancement of
inquiry concepts in this research was caused by sequential and repeated learning on the
training structure of MSSITP. We considered that the elementary teachers were
analytical learners who preferred information presented in sequential steps, besides a
step-by-step approach enables learners easily to acquire information (Pitts, 2009). It was
also confirmed that sequence-learning task enhanced the ability to acquire some new
procedural skills over practice (Brown et al., 2010). Moreover, models significantly
mediated all skills enhancement in this research. According to Bandura & McDonald
(1963), observation of the models’ behaviours could considerably shorten the
acquisition process. Furthermore, Saez et al. (2011) also showed significant interactions
between student attention and teacher practices. In general, as ratings of attention
improved, better performance was associated with better classroom behaviour.

The results of pre- and posttest were aso supported by the inquiry questionnaire. At the
beginning of the activity, more than half (> 50%) of the participants stated that (a)
teaching science at elementary school was difficult, (b) teaching science was sufficiently
done by direct instruction, and (c) science was not important for elementary school
students. This statement revealed that elementary teachers had low confidence in their
skills in teaching science, probably stemming from their own educational background.
As Akerson & Hanuscin (2007) said, ‘most elementary teachers were not science
specialists; their lack of experience with science affected their knowledge of science
content and resulted in lower confidence about their skills in teaching science’. At the
beginning, fewer than half (< 50%) of participants understood the inquiry process and
its foundations in the scientific method. In addition, most of them said that learning
science using inquiry method was a waste of time, although all the participants desired
to implement the methods in their classrooms.

In contrast to the responses in the beginning, teachers’ perceptions changed after the
implementation of MSSITP and also after the control, conventional SITP. As shown in
Table 3, at the end of each program teachers realized that direct instruction (memory
drill) in learning science at elementary school did not lead to concept mastery.
Participants became more conscious of the importance of inquiry-based learning, and
they gained confidence in teaching science. The teachers’ response questionnaire
confirmed that MSSITP out-performed conventional SITP (see Table 4). More than
80% of participants approved of MSSITP’s training materials and activities, lesson plan,
learning and experimental activities, learning scenario and training follow-up.
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CONCLUSION

In this paper, we reported on the development of a scientific inquiry training program
(MSSITP), and concluded that this program improved teachers’ inquiry skills more than
did the conventional SITP. The observation of modelled behaviour significantly
improved teachers’ inquiry skills through shortening the acquisition process.
Additionally, the use of sequential and repeated learning in the training structure of
MSSITP alowed participants easily to acquire inquiry concepts and skills. Finadly, as
confirmed by questionnaire, this training program successfully changed participants’
perceptions of science teaching and their understanding of inquiry processes.
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Turkish Abstract }
Endonezya'daki 1lkégretim Ogretmenlerine Yonelik Model Destekli Bir Bilimsel Arastirma
Egitim Programinin Gelistirilmesi ve Degerlendirilmesi

Endonezyali ilkdgretim dgretmenlerinin arastirma becerilerini gelistirmek icin basarili bir sekilde
Model Destekli Bilimsel Arastirma Egitim Programi (MSSITP) adli bir 6gretmen egitimi
programi gelistirilmigtir. MSSITP tarafindan gelistirilen bu beceriler, sorunlart tanimlamak,
hipotezleri formiile etmek, arastirma planlamak ve yapmak, sonug¢ ¢ikarmak ve sonuglari
iletmektir. Bu &gretmen egitimi, Endonezya'nin Lampung Ilgesi, Bandar Lampung Sehrindeki 48
ilkogretim okulundan tabakali rasgele 6rnekleme teknigi ile secilen 48 o6gretmen tarafindan
degerlendirilmistir. Program, dikkat, saklama, {iretim ve motivasyon olan Banduramin sosyal
6grenme asamalarini takip etmek iizere tasarlanmistir.. MSSITPnin etkisi {i¢ yolla
degerlendirilmistir.

Anahtar Kelimeler: dgretmen egitimi, aragtirma ve gelistirme, ilkokul 6gretmeni, model destekli
bilimsel egitim programi1

French Abstract .
Développement et Evaluation d'un Programme de formation d'Enquéte Scientifique
Supporté de modéle pour Professeurs des écoles en Indonésie

Un programme de formation de professeur, nommé le Programme de formation d'Enquéte
Scientifique Soutenu de modele (MSSITP) a été avec succes développé pour améliorer les
compétences d'enquéte de professeurs des écoles indonésiens. Les compétences améliorées par
MSSITP définissent des problémes, formulant des hypothéses, planifiant et faisant des enquétes,
tirant des conclusions et communiquant les résultats. Ce programme de formation de professeur a
été évalué par 48 professeurs choisis par la technique d'échantillonnage aléatoire stratifiée de 48
écoles primaires dans la Ville de Bandar Lampung, la Province de Lampung, 1'Indonésie. Le
programme a ¢té congu pour suivre les étapes d'apprentissage social de Bandura: attention,
rétention, production et motivation. L'impact de MSSITP a été évalué de trois fagons.

Mots Clés: formation de professeur, recherche et développement, professeur des écoles, modele -
Programme de formation d'enquéte scientifique soutenu

Arabic Abstract
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Opatl laly (MSSITP) (ealedl bt} il geai  pes zigal ooy eopalaa) cappail ga skl o5 28
ilpem il A2 la (JSLEA 3aa3 & MSSITP 1 53 il il jleall Epuurt s2i¥) 2SN Cppaleall (o GBiiaill g
48 Ui e Cpalaall (o il el ) 13 s 5 Sy N Jpa gy el Qadidtiul g o ligal o) ja) g Jadadl
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German Abstract
Entwicklung und Evaluation eines modellgestiitzten wissenschaftlichen
Instruktionsprogramms fiir Grundlehrer in Indonesien

Ein Lehrer-Trainingsprogramm namens Model-Supported Scientific Inquiry Training Program
(MSSITP) wurde erfolgreich entwickelt, um die Anfrage Fahigkeiten der indonesischen
Grundlehrer zu verbessern. Die von MSSITP verbesserten Fahigkeiten definieren Probleme,
formulieren Hypothesen, planen und erarbeiten Untersuchungen, ziehen Schlussfolgerungen und
vermitteln die Ergebnisse. Dieses Lehrerausbildungsprogramm wurde von 48 Lehrern
ausgewdhlt, die von einer geschichteten Stichprobenverfahren von 48 Grundschulen in der
Bandar Lampung Stadt, Provinz Lampung, Indonesien, ausgewihlt wurden. Das Programm
wurde entwickelt, um Banduras Phasen des sozialen Lernens zu folgen: Aufmerksamkeit,
Aufbewahrung, Produktion und Motivation. Die Auswirkungen von MSSITP wurden auf drei
Arten bewertet.

Schliisselworter:  lehrerausbildung,  forschung und  entwicklung,  grundschullehrer,
modellgestiitztes wissenschaftliches untersuchungsprogramm

Malaysian Abstract
Pembangunan dan Penilaian Model Inkuiri Saintifik Program Latihan Guru-guru Sekolah
Rendah di Indonesia

Satu program latihan guru, yang dinamakan Model-Inkuiri Saintifik Program Latihan (MSSITP)
telah berjaya dibangunkan untuk meningkatkan kemahiran inkuiri guru rendah Indonesia
Kemahiran dipertingkatkan dengan MSSITP mendefinisikan masalah, merumuskan hipotess,
merancang dan melakukan penyiasatan, membuat kesimpulan, dan memaklumkan hasil. Program
latihan guru telah dinilai oleh 48 orang guru yang dipilih secara persampelan rawak berstrata dari
48 buah sekolah rendah di Bandar Lampung City, Provinsi Lampung, Indonesia. Program ini
direka untuk mengikuti peringkat Bandura pembelgjaran sosia: perhatian, penyimpanan,
pengeluaran, dan motivasi. Kesan MSSITP dinilai dalam tiga cara.

Kata Kunci: latihan guru, penyeidikan dan pembangunan, guru rendah, model- disokong
program latihan penyelidikan saintifik

Russian Abstract
Paspadotrka PaspaGorka u Ouenka [Iporpammel [lopaep:xxku Hayunbix UcciaenoBanuii B
O6aactu Moaeanposanus 1 YuuTedeii HayaabHbIX Kiaccos B UHaoHe3umn

beina ycrnemHo paszpa0oTaHa mporpamMma MHOArOTOBKM IpeHojaBarelieil I0J Ha3BaHUEM
IIporpammer Tlonnepxku Hayunbix Wccnenosanmii B O6nactu MonenupoBanust (MSSITP),
KOTOpasi HanpaBleHAa Ha COBEPIICHCTBOBAHWE HABBIKOB W3YUCHUSI WHIOHE3MHCKMX ydMTeleit
HavyanbHbIX KiaccoB. Haeiku, ycunenusie MSSITP, onpenensior npoOiuembl, (GopMyIMpyrOT
TUIMOTE3b], [UIAHUPYIOT ¥ TPOBOAST MCCIENOBAHMS, IENAIOT BBIBOABI M COOOIIAIOT PE3yJbTaThl.
Ora nporpamMma oOydeHusi yuureneil Obuia olieHeHa 48 yuuTensiMU, 0TOOpPaHHBIMU 110 METONY
ciyqaitHoro BbiOopa m3 48 HauampHBIX mIKOa ropoxaa bammap Jlammynr, npoBuHIms JlammyHr,
Wunonesus. Ilporpamma Obuta paszpaboTaHa, Ul TOro, 4ToObl clie0BaTh 3Tanam baHIypbl
COLANTBHOTO OOy4eHMs: BHMMAHHE, YJCp)KaHWE, MPOW3BOACTBO M MoOTHBaIms. BosxeicTBue
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MSSITP ObL10 OLEHEHO TpeMs criocobamu.

KiroueBbie CiioBa: MOArOTOBKA IIperojaBaTesiel, Hay4Hble HCCICNOBaHUS M pa3paboTKy,
YUYMTEIb HAyaJIbHOM IIKOJBI, MPOrpaMMbl IMOJAJEPKKM HAYy4YHBIX MCCIENOBaHMNH B obnacTu
MO/ICIMPOBAHUSI
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