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Abstract. Teacher competency requires current and continuous
professional  development. ICARE (Introduction, Connection,
Application, Reflection, and Extension) is a program designed to
develop teachers’ competency. This study aims to improve elementary
school teachers’” competency in literacy assessment, specifically for
creative thinking skills in science, through ICARE. Twenty-one
elementary school teachers in public elementary schools from urban,
suburban, and rural settings were involved. The study was conducted in
40 sessions. Data were collected using pre-test and post-test and
observation of training sessions. This study used two tools for data
analysis: Normalized Gain (N-Gain) and inferential statistic (t-test). The
results show that elementary school teachers in urban, suburban, and
rural areas had good knowledge of literacy assessment for creative
thinking skills in science. The ICARE approach was very effective in
helping the teachers improve their knowledge in creating an assessment
instrument of creative thinking skills in science. Further research must
involve more teachers, from both public and private elementary schools
and other educational institutions.
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1. Introduction

Low teacher competency is one of the causes of low student competency
(Permana, 2017; Normawati, 2014). Quality education depends on highly
qualified teachers (Budyartati, 2014). Therefore, a teacher must be competent in
educating and teaching students (Bulajeva, 2003). Teachers who are in direct
contact with students as they provide guidance will produce quality students
(Wardana, 2013). To provide quality education, a teacher must possess, among
others, pedagogical, personal, social, and professional competencies. The
pedagogical competency of teachers has a central role in the classroom teaching
and learning process (Hamdu, Sopandi, & Nahadi, 2018; Michel, 2018).
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In 2016, the Ministry of Education and Culture reported that over 2 million
Indonesian teachers assessed on a range of teacher competencies only scored
48.94% in pedagogical skills, below the national average of 55%. In addition, 60%
of the respondents stated that they could not understand, implement, process,
report, and use the assessment results well (MoE, 2016). It can be inferred that
the teachers lacked the techniques and knowledge to measure students’ creative
thinking. Hence, it is necessary to conduct training to improve the competency
of elementary school teachers in making and developing creative thinking
assessment instruments. Teachers” ability in assessing science creative thinking
skills needs to be improved, specifically through a training program that
strengthens their creative thinking assessment skills.

2. Theoretical Framework

2.1. Education and training

Competency is one of the characteristics of a person related to performance
(Spencer & Spencer, 1993). Competency includes knowledge, skills, attitudes,
values, motivation, and beliefs that a person requires to be successful in work
(Gupta, 1999; Amolloh, Wanjiru, & Lilian, 2018). Teachers who use strong
literacy assessment will be in a good position to integrate assessment into
directed, effective, and efficient learning (Volante & Fazio, 2007; Cherie, Susan,
& Glenn, 2019).

Education and training can develop intellectual competence and personality
(Notoatmodjo, 2003; Al Jabri, Silvennoinen & Griffiths, 2018) as part of the
efforts to develop and improve technical, theoretical, and conceptual abilities.
Teacher training programs are necessary to encourage and support teachers in
their tasks (European, 2010; Vally, Leen, Dina, Sara & Maryam, 2019). The lack of
teacher training is one of the biggest barriers to proper implementation of a
school curriculum (Congress, 1995). Pribadi (2014, p. 23) defines effective
training as follows:

“Effective training programs are training programs that touch
three domains, namely: cognitive, affective, and psychomotor.
Effective training will be carried out in five ways: 1). Needs
analysis; needs analysis is used to find out the specific knowledge
and skills needed, analyze the knowledge and skills and needs of
the teacher to be trained, and develop specific knowledge that is
measurable and aim to improve its performance; 2). Designing
instructions; training is designed to be suitable for the purpose of
deciding, compiling, and producing the contents of the training
program, including modules; 3). Performing validation; the
design of the training program needs to be validated by experts
before it is used, so the results of the training are in accordance
with the objectives to be achieved in the training; 4). Training
implementation; Validated training programs need to be
implemented to teachers so that they can be seen as having an
impact on improving teacher knowledge and skills; 5). Evaluation
and follow-up; training program evaluation needs to be done to
determine the effectiveness of the training program.”
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There are several learning models to improve the quality of learning and
develop the teaching profession, including Science Education In-service Teacher
Training (Yovita, Emmanuel & Viola, 2013), Critical Event Model (Nadler, 1982),
Lesson Study (Lewis, 2000; Kanellopoulou & Darra, 2018), Model Curriculum,
Sustainable Development, Competences, Teacher Training models (Sleurs, 2013),
and Introduction, Connection, Application, Reflection, and Extension (ICARE)
(Carni, Maknun & Siahaan, 2017). ICARE is an effective e-learning approach that
is active, creative, and fun and based on students’ needs (Dimitrova, Mimirinis
& Murphy, 2004).

2.2. ICARE Approach

The ICARE approach has been used by researchers interested in improving
creative thinking skills of students and teachers (Carni, Maknun & Siahaan,
2017), promoting student activity (Dimitrova, Mimirinis & Murphy, 2004),
increasing problem-solving skills (Yumiati & Wahyuningrum, 2015), and
developing cognitive abilities in students (Asri, Rusdiana & Feranie, 2017).
However, research on the effectiveness of the ICARE approach in improving
teacher competency in developing teaching materials and assessing learning
outcomes that promote creative thinking in students has not yet been
undertaken. Therefore, this research attempts to integrate the ICARE approach
with literacy assessment standard in developing creative thinking for science
education.

The ICARE stages correspond to the scientific approach recommended by the
Indonesian 2013 national curriculum. ICARE stands for Introduction,
Connection, Application, Reflection, and Extension. and it is also known as a
student-centred learning model (Carni, Maknun & Siahaan, 2017). The ICARE
learning approach model can provide opportunities for teachers to change
student learning experiences through different emphases at each stage (Carni,
Maknun & Siahaan, 2017). The ICARE approach provides opportunities for
teachers to create specific modules by considering students” abilities (Dwijayani,
2017).

The ICARE approach is very suitable to develop literacy assessment of creative
thinking because it provides training with a balance between theory and practice
(Wahyudin, 2010). This training requires teachers to practice organizing science
creative thinking instruments in accordance with the material learned (Imania &
Bariyah, 2018). The ICARE learning is uncomplicated because the learning stages
are applicable and flexible (Rahmah, Usman, & Safani, 2017). The ICARE model
was shown to have a positive effect in helping teachers implement more
meaningful and enjoyable learning (Safitri, 2017; Wahyudin, 2010).

2.3. Creative Thinking

Human thinking skills can be classified into two categories, namely Lower
Order Thinking Skills (LOTS) and Higher Order Thinking Skills (HOTS)
(Brookhart, 2010). Teachers must be aware of students’” HOTS in order to
conduct quality teaching in science (Anderson & Krathwohl, 2015). The
assessment of the ability to think creatively must use creative thinking questions
that can encourage students to think deeply about the subject matter (Barnett &
Francis, 2012; Nitko & Brookhart, 2011).
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Creative thinking is a fundamental human ability because it encourages
someone to approach a problem creatively, so that a better and beneficial
outcome is obtained for life (Conklin, 2012; Demirhan & Kokliikaya, 2014, Tung,
2015; Proctor, Romina & Burnett, 2009). Creative thinking is a process of
thinking that has several characteristics. The first characteristic is fluency that is
the ability to express true ideas as clearly as possible. The second is flexibility
that is the ability to have diverse ideas. The third is originality that is the ability
to accept unique and unusual ideas. The last characteristic is elaboration that is
the ability to explain ideas so that they are more valuable in the actual context of
discussion (LaFrance, 2010; Kim, 2017; Changa, Lib, Chena & Chung, 2014).

Creative thinking is the ability to develop unusual, high-quality, and
appropriate ideas (Gralewsk, 2019). It is a process involving elements of
originality, fluency, flexibility, and elaboration (Susanto, 2013). Creative thinking
skills are related to the production of new ideas, new ways, new solutions, new
methods, and new procedures (Paul & Elder, 2006; Chiu, 2014).

3. Method

The current study is a research and development. The training program was
carried out over 40 sessions with 21 elementary school teachers participating.
They were from different schools located in the urban, suburban, and rural
settings and were all certified teachers, active in the Teacher Working Group
Cluster, and had been teaching for more than 5 years.

The study adopted the steps of research and development design (Borg & Gall,
2007; Creswell, 2016), as follows: (a) Planning a program design, (b) Developing
a product, (c) Making an initial product; (d) Validating the initial product; (e)
Revising the initial product; (f) Conducting limited testing; (g) Performing
analysis and revision of the main product; (h) Carrying out extensive trials; and
(i) Conducting analysis and revision of operational products (Borg & Gall, 2007;
Creswell, 2016). The development of the program for strengthening teachers’
competency through ICARE approach in this study is illustrated by Figure 1.

Development Program

R v

A 4

Drafting

Arranging program structure,
schedule, research tools
(syllabus and lesson plans),
training materials (hand-outs),
drafts of creative thinking
assessment instruments, &
instrumentation, validation,
revision of instruments and
research tools.

Limited trial

Program implementation
through the ICARE
approach; data collection
through tests, observations,
and teacher attitude
responses.

v

Data analysis and main
product revisions.

Extensive Trial

Revised program
implementation through
the ICARE approach;
data collection through
tests, observations, and
teacher attitude
responses.

v

Data analysis and
operational product.

Figure 1. The development of the program for strengthening teacher

competency through ICARE approach
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In collecting data, this study used two instruments: test and non-test. The test
was designed based on the seven literacy assessment standards proposed by
American Federation of Teachers, National Council on Measurement in
Education, and National Education Association. The seven literacy assessment
standards were developed into 73 multiple choice questions.

The test was conducted twice (pre-test and post-test) to measure the assessment
skills of science creative thinking by using the questions on literacy assessment.
Meanwhile, the non-test instrument was carried out using an observation sheet
designed to gain data related to the implementation of the steps of ICARE
approach in this program.

In analysing data, this study used two tools of analysis: Normalized Gain (N-
Gain) and inferential statistic (t-test). Normalized gain (N-Gain) analysis was to
determine the increase in participants” knowledge. The participants” knowledge
of literacy assessment of science creative thinking was classified into three
categories: increased literacy knowledge based on regional characteristics (table
1); increased creative thinking assessment literacy knowledge (table 2), and
increased knowledge based on assessment literacy standards (table 3).

This study adopted the pre-experimental one-group pre-test and post-test
design. Inferential statistics (¢-test) was used to find out the significance of the
differences in the improvement of one group in the pre-test and post-test
(Creswell 2016; Meltzer, 2002). Therefore, this study used inferential statistics to
find out the difference in the participants’ improved knowledge of literacy
assessment of science creative thinking.

4. Results and Discussion

The effectiveness of the ICARE training can be seen from the increased outcomes
of the post-test and the significance of the differences between pre- and post-
tests as measured by N-Gain and ¢-test.

4.1. Increased Teacher’s Knowledge based on Regional Characteristics

The teacher training program was attended by teacher participants from urban,
suburban, and rural areas. The analysis of the pre-test and post-test results is
presented in Table 1.

Table 1. Increased Participants’ Knowledge Based on Regional Characteristics

Regional Characteristics | Teacher's Initials | Pre-test Post-test N-Gain (%)
ESTO01 45 67 78.6
ESTO02 42 59 54.8
EST12 43 68 83.3
EST38 40 62 66.7

Urban
EST39 43 65 73.3
EST 28 46 67 77.8
EST 35 41 56 46.9
EST 36 44 55 37.9

Average 64.9
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Regional Characteristics | Teacher's Initials | Pre-test Post-test N-Gain (%)
ESTO05 35 63 73.7
ESTO09 34 62 71.8
Suburban EST50 39 64 73.5
EST52 33 60 67.5
EST 30 43 66 76.7
EST 21 43 53 33.3
Average 66.1
EST17 34 64 76.9
EST18 40 56 48.5
EST49 37 65 77.8
Rural EST56 43 63 66.7
EST57 23 63 80.0
EST 20 48 60 48.0
EST 26 63 69 60.0
Average 65.4
Overall average 65.5

Note: EST (Elementary School Teacher)

The results show that the increase in teachers’ knowledge about literacy
assessment for science creative thinking was high for all teachers. However,
teachers in the suburban area had better knowledge than teachers in the urban
and rural areas. The results indicate that location was not a significant factor. In
other words, the teachers’ ability did not depend on where they lived but their
individual characters. Even though some elementary school teachers worked in
suburban areas, they had easy access to the city, supported by excellent road
facilities. Their schools were located on the same island as Ternate, the capital
city of the province. Thus, the teachers in the suburbs could access and keep up
with education-related information quickly. What made the difference in the
increased knowledge based on regional characteristics significant was the active

participation in teacher professional development activities (Thephavongsa,
2018).

4.2. Increased Knowledge of Literacy Assessment for Creative Thinking
The N-Gain analysis results of the assessment of science creative thinking can be
seen in table 2.
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Table 2. Increased Literacy Knowledge of Creative Thinking Assessment

Teacher's Initials Pre-test Post-test N-Gain (%)
ESTO1 45 67 78.6
ESTO02 42 59 54.8
EST12 43 68 83.3
EST38 40 62 66.7
EST39 43 65 73.3
EST 28 46 67 77.8
EST 35 41 56 46.9
EST 36 44 55 37.9
ESTO05 35 63 73.7
ESTO09 34 62 71.8
EST50 39 64 73.5
EST52 33 60 67.5
EST 30 43 66 76.7
EST 21 43 53 33.3
EST17 34 64 76.9
EST18 40 56 48.5
EST49 37 65 77.8
EST56 43 63 66.7
EST57 23 63 80.0
EST 20 48 60 48.0
EST 26 63 69 60.0
Average 65.5

Improvement of teacher knowledge about literacy assessment in science creative
thinking following the ICARE training was categorized as “high”. The teachers’
ability to accurately measure students’ achievement was considered as an
important aspect in teacher professional competency because teacher assessment
is frequently the main source of information about student achievement
(Stidkamp, Kaiser, & Moller, 2012; Jenkins, 2018).

4.3. Increased Literacy Assessment Knowledge based on specific Literacy Assessment
Standards

The improvement of teachers’ ability to understand literacy assessment of

creative thinking using indicators of the Literacy Assessment Standard can be

seen in Table 3.
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Table 3. Increased Knowledge Based on Assessment Literacy Standards

. Pre- Post- N-Gain
No. Literacy Assessment Standards test test %)
1. | Choose an assessment method 50 111 80.3
2. | Develop assessment methods 89 126 56.9
Manage, assign, and interpret
3. | learning outcomes 31 70 73.6
Use the results of the assessment in
4. | decision making 55 106 71.8
Use assessment to determine the
5. | level of learning outcomes 76 133 73.1
Communicate the results of the
6. | assessment 44 56 46.2
7. | Know unethical practices 45 59 56.0
Average 65.4

Teachers” knowledge and competency after participating in the training
increased by 65.4%. The results indicate that the training using the ICARE
approach had a significant impact on teachers’ understanding of literacy
assessment of science creative thinking and on their ability to make instruments
of science creative thinking assessment. Class activities are indeed effective ways
of promoting students’ creative thinking. This result is in line with that of
previous studies showing that ICARE model had a positive effect and generated
more meaningful and enjoyable learning (Safitri, 2017; Wahyudin, 2010).

4.4. The Significance of the Increased Knowledge about Literacy Assessment for
Creative Thinking

The effectiveness of the ICARE approach in strengthening teacher competency

was evaluated based on the significance of the difference in the teachers’

knowledge. The differences in the teachers’ increased knowledge are presented

in Table 4 below.

Table 4. Differences in test result

No Pre-test Post-test d dz2
1 45 67 22 484
2 42 59 17 289
3 43 68 25 625
4 40 62 22 484
5 43 65 22 484
6 46 67 21 441
7 41 56 15 225
8 44 55 11 121
9 35 63 28 784

10 34 62 28 784

11 39 64 25 625

12 33 60 27 729

13 43 66 23 529
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No Pre-test Post-test d dz2
14 43 53 10 100
15 34 64 30 900
16 40 56 16 256
17 37 65 28 784
18 43 63 20 400
19 23 63 40 1600
20 48 60 12 144
21 63 69 6 36
859 1307 448 10824

Note: difference in post-test and pre-test scores (d)

The paired t-test yielded tsw = 9.807 and twble = 1.725 at the significance level of
5%, df = N-1 = 20. Since tsat > twavle (9.807 > 1.725), it can be concluded that
statistically, there were significant differences between the teachers’ literacy
assessment knowledge of science creative thinking before and after the training
of strengthening teacher competency through ICARE approach. This shows that
the ICARE training strengthened teachers’” competency and provided good
assessment knowledge for creative thinking. In other words, the teachers
improved their ability to make instruments of creative thinking skill tests that
can promote and develop students’ creative thinking skills. This result shows
that elementary school teachers need thinking skills, such as creative thinking
skills or Higher Order Thinking Skills (HOTS) (Massa 2014; Hiirsen, Kaplan,
Ozdalc, 2014; Craft ,Cremin, Hay & Clack, 2014). The ICARE approach was very
effective for improving creative thinking, problem-solving, and motivation, and
promoting good creative attitude for elementary school students (Carni,
Maknun & Siahaan, 2017; Faulina & Fitria, 2017; Al Mahalli, 2017; Eliyawati,
2017; Lucchiari, Sala & Vanutelli, 2019).

The observations conducted during training activities also show that the training
for teacher professional development could improve the performance of
professional teachers well. The training could improve the teacher’s ability to
perform efficiently in a process (Saleem, Mehwish & Akram, 2011). This is in line
with the argument that training is an effective tool to create individuals who are
able to use their capacity and potential (Asim, 2013; Khanfar, 2011). In addition,
five dominant factors in improving the quality of education are leaders, teachers,
students, curriculum, and collaborative networks (Konstantinos, 2018). Learning
outcomes need to be assessed, and the result of the assessment can be used as
feedback, input, and starting point. Teachers must develop their literacy
assessment of science creative thinking skills by participating in various teacher
professional development activities conducted by the central and regional
governments. The trainings will help them to become professional teachers in
carrying out their duties as educators and teachers for elementary school
students, strengthening the competencies they have obtained through
professional education (Abidin, 2016).

©2019 The authors and I[LTER.ORG. All rights reserved.



79

5. Conclusions

Training using the ICARE approach was given to teachers to make it easier for
teachers to conduct assessments in learning related to their tasks. The research
and development design of this study was conducted by following the steps of
the ICARE approach. There was improvement in the participants’ knowledge
about literacy assessment for creative thinking.

The ICARE approach is effective for training teachers in understanding,
designing and creating learning media and creative thinking instruments.
Therefore, it is hoped that education policy makers can use the ICARE approach
as an alternative solution for developing teachers’ assessment literacy. Teachers
who have good assessment literacy will be able to develop higher quality
thinking instruments. Quality instruments will be able to stimulate students’
high-level thinking.

The teachers involved in the study taught in public elementary schools under
the Ministry of Education and Culture. It means that teachers at private
elementary schools or schools under the Ministry of Religious Affairs were not
included. In addition, only one teacher from each school participated in this
study. The purposive sampling technique was used to obtain a representative
sample of teachers based on regional characteristics. Considering these
limitations, the results of the study do not represent all elementary teachers in
the region. Further research must involve more teachers, namely teachers of
both public and private elementary schools and from other educational
institutions.
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