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Abstract. This research is aimed to analyse the effectiveness of ComCoReLS (Concept
Mapping Content Representation Lesson Study) model towards the improvement skills of
Creating Physics Lesson Plan (CPLP) for pre-service physics teacher. This research used one
group pre-test and post-test design on 12 pre-service physics teacher at University of Malang
State (Indonesia) in academic year 2016/2017. Data collection was conducted through test and
interview. Skills of creating physics lesson plan for pre-service physics teacher measurement
were conducted through Physics Lesson Plan Evaluation Sheet (PLPES). The data analysis
technique was done by using paired t-test and n-gain. The CoMCoReLS model consists of 5
phases, including (1) Preparation, (2) Coaching, (3) Guided Practice, (4) Independent Practice,
and (5) Evaluation. In the first, second, third and fifth phases are done at University of Malang
State, while the fourth phase (Independent Practice) is done in SMAN 1 Singosari, SMAN 2
Malang, SMA Lab UM, MAN 3 Malang. The results showed that there was a significant
increase in skills of creating physics lesson plan for pre-service physics teacher at a = 5% and
n-gain average of high category. Thus, the ComCoReLS model is effective for improving skills

of creating physics lesson plan for pre-service physics teacher.

1. Introduction

Teachers are the most important factor for learners especially during the learning process [1]. Teachers
are the determinants of what is taught in the classroom and how to teach it [2]. The quality of
education in schools is determined and accounted for by teachers [3]. The quality of teachers will have

a direct impact on student’s competence [4,5]. Lesson planning is very important as the

main guide or

determinant of activities that teachers will do in the classroom during the learning process [6,7]. In
accordance with the teacher's understanding of the PCK, the teacher can determine the direction of
learning done and can determine the best and fun actions that can be done to help learners achieve
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learning objectives [8]. In this study, the indicators of creating physics lesson plan skills include:
objectives, learning strategies, physical materials, assessment, instructional media [9-13].

The importance of creating physics lesson plan skills in Indonesia is not realized. The results of
previous research studies are as follows. (1) The result of evaluation on education quality trend in
Indonesia, it can be concluded that the target of lesson plan has not been reached [14]. (2) Basic
concepts (essential material) that learners should learn as vehicles to achieve basic competence
demands, taught by teachers are not essential. Consequently the basic competencies that should be
achieved by learners cannot be achieved optimally [15]. (3) Teachers tend to teach in the same way as
has been taught to them [9]. (4) The quality of education in Indonesia is low [3]. Findings from
previous studies of research literature studies are strengthened by preliminary studies by researchers in
Physics Education State University of Malang as follows. The difficulties experienced by pre-service
physics teacher include: (a) determining the essential material to be taught, (b) creating a learning
experience that is varied and meaningful for learners; (c) creating challenging activities to better
enable learners; (d) integrating technology in learning, (¢) compile an authentic HOTs assessment, (f)
develop worksheet that can trace the skills of the science process [15,16]. The results of the study
literature and preliminary studies above can be used as the basis that still need innovative physics
learning to improve the creating physics lesson plan skills of pre-service physics teacher in Indonesia.
The results of this research prove that the awareness (responsibility) of teachers creating physics
lesson plan skills is low.

In the previous research, ComCoReLS (Concept Mapping Content Representation Lesson Study)
model has been developed to improve Pedagogic Content Knowledge (PCK) for pre-service physics
teacher. The CoMCoReLS model has been specially designed to increase the skills of creating physics
lesson plan for pre-service physics teacher. The CoMCoReLS model consists of 5 phases, including
(1) Preparation, (2) Coaching, (3) Guided Practice, (4) Independent Practice, and (5) Evaluation. The
previous research developed a device of learning physics as an operational form of ComCoReLS
model developed. Actually, the implementation of the ComCoReLS model that has been developed
quality of pre-service physics teacher.

A model is said to be of high quality when it fulfill the criteria of validity, practicality, and
effectiveness [17]. Indicators of creating physics lesson plan skills include: objectives, learning
strategies, physical materials, assessment, instructional media [9-13]. The purpose of this research is to
analyse the effectiveness of CoMCoReLS model to improve the skills of creating physics lesson plan
skills for pre-service physics teacher. The focus of the problem in this study included: (1) whether
there was a significant increase (statistically) of skills of creating physics lesson plan skills for pre-
service physics teacher before and after the CoMCoReLS model was applied, (2) how much level of
skills of creating physics lesson plan skills for pre-service physics teacher increased before and after
applied CoMCoReLS model.

2. Methodology of Research

2.1. General Background of Research

This research was conducted at Malang State University (Indonesia), SMAN 1 Singosari, SMAN 2
Malang, SMA Lab UM, MAN 3 Malang. The scope of this research is on pre-service physics teacher
in academic year 2016/2017. This research is emphasized on the analysis of the fulfillment of the
effectiveness of CoMCoReLS model by analyzing the improvement of creating physics lesson plan
skills for pre-service physics teacher before and after following the CoMCoReLS model. The
effectiveness of the CoMCoReLS model was determined based on a significant increase in scores
(statistically) between pre-test and post-test of creating physics lesson plan skills for pre-service
physics teacher, as well as the mean of n-gain determined by criteria: low, medium and high.
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2.2 Sample of Research

The samples in this study were 12 pre-service physics teacher of Malang State University, Indonesia.
Pre-service physics teacher in academic year 2016/2017 take the Study and Field Practice course in
physics education.

2.3 Instrument and Procedures

Creating physics lesson plan for pre-service physics teacher measurement were conducted through
Physics Lesson Plan Evaluation Sheet (PLPES) [10]. PLPES includes objectives, learning strategies,
physical materials, assessment, instructional media [9-13]. In this study, the indicators of Creating
Physics Lesson Plan (CPLP) skills include: objectives, learning strategies, physical materials,
assessment, instructional media [9-13]. Study and Field Practice course used in physics learning. This
research uses one group pretest-posttest design, which is O1 X O2 [18]. The learning process begins
by giving pre-test (O1). Each pre-service physics teacher is required to complete the PLPES. After the
pre-test, the lecturer applies the CoMCoReLS model and learning tool in each group (X). Physics
learning is consisting of: CPLP skills include: objectives, learning strategies, physical materials,
assessment, and instructional media at each learning phase. The process of physics learning ends with
post-test (O2). Every pre-service physics teacher is required to post-test of CPLP skills by PLPES.

2.4 Data Analysis

Creating physics lesson plan skills of pre-service physics teacher is analyzed based on the assessments
obtained by pre-service physics teacher before and after learning using the CoMCoReLS model. The
pre-test, post-test, and n-gain data of CPLP skills of pre-service physics teacher were further analyzed
using inferential statistical tests with the help of SPSS and supported by qualitative descriptive
analysis. The score level for CPLP is based on indicators of objectives, learning strategies, physical
materials, assessment, and instructional media [9-13]. The n-gain value is determined by the equation:
n-gain = (score post-test - score pre-test) / (maximum score - pre-test score) [19]. According to the
following criteria: (1) if n-gain > .7 (high), (2) if .3 <n-gain < .7 (moderate), and (3) if n-gain < .3
(low).

3. Result of Research

The learning outcomes of all groups related to the creating physics lesson plan skills (CPLP) of pre-
service physics teacher are presented in Figures 1 and Table 1. Shape bar represent the mean of pre-
test, black bars scores represent the mean post-test scores, and Vertical bar scores represent the n-gain
scores. Figure 1 shows the average post-test scores of CPLP skills of pre-service physics teacher for
all groups is greater than the pre-test score. The average pre-test, post-test, and n-gain scores
associated with CPLP skills of pre-service physics teacher indicators for all groups are presented in
detail in Table 1. Figure 1 show the average n-gain value of CPLP skills for SMAN 1 Singosari;
SMAN 2 Malang; SMA Lab UM; MAN 3 Malang is respectively .72; .76; .73; and .72. The average
n-gain value of CPLP skills of pre-service physics teacher for all groups is in the high category.
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Figure 1. The average pre-test, post-test, and n-gain scores of creating physics
lesson plan skills of pre-service physics teacher in all groups.

Table 1. The average score of pre-test, post-test and n-gain of creating physics
lesson plan skills of pre-service physics teacher in all groups.

Groups Scores Indicator of Creating Physics Lesson Plan (CPLP) Skills
Objectives Learning Physical Assessment Instructional
Strategies Materials Media
SMAN 1 Pre-test 2.40 2.60 3.50 2.30 3.50
Singosari Post-test  3.70 3.80 3.80 3.90 3.70
n-gain 81 .86 .60 .94 .40
SMAN 2 Pre-test 2.30 2.50 3.40 2.20 3.40
Malang Post-test  3.70 3.80 3.80 3.90 3.70
n-gain .82 .87 .67 94 50
SMA Lab Pre-test 2.40 2.40 3.30 2.10 3.30
UM Post-test  3.70 3.70 3.70 3.80 3.70
n-gain 81 .81 57 .89 57
MAN 3 Pre-test 2.30 2.60 3.20 2.30 3.20
Malang Post-test  3.60 3.80 3.60 3.90 3.70
n-gain .76 .86 .50 94 .63

Table 1 shows that the CPLP skills test scores of each indicator include: objectives, learning strategies,
physical materials, assessment, and instructional media are moderate for all groups and the post-test
score CPLP skills in each indicator is high for all groups. The n-gain of CPLP skills score of each
indicator includes: objectives, learning strategies, physical materials, assessment, and instructional
media in all groups are moderate/high.

Table 2. Paired test result of creating physics lesson plan skills for all groups.

Implementation Inferential Data Asymp. Sig. (p)

Statistics Test
SMAN 1 Singosari; SMAN 2 Malang;

SMA Lab UM: MAN 3 Malang Paired t-test Pretest Posttest .00

p < .05 (2-tailed)
Table 2 shows the improving in pre-test and post-test of CPLP skills tested using Paired t-test. The p
score gives a value of .01 for SMAN 1 Singosari; SMAN 2 Malang; SMA Lab UM; MAN 3 Malang.
Each score is considered significant, because p <.05. Because Z the result of the calculation is negative
so it shows that there is an increase of creating physics lesson plan skills of pre-service physics teacher
after applied learning with CoMCoReLS model for all groups.
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4. Discussions

The effectiveness of the CoMCoReLS model on increasing Creating Physics Lesson Plan (CPLP)
skills of pre-service physics teacher included (1) an increase in pre-test and post-test scores and (2) n-
gain CPLP skills value, as shown in Figure 1, Table 1, and Table 2. Before the CoMCoReLS model is
applied; pre-service physics teacher moderate mastery the CPLP skills, average score of pre-service
physics teacher is under the standard score (minimum score 2.70 in score range 1-4), that is the
average score of CPLP skills for SMAN 1 Singosari; SMAN 2 Malang; SMA Lab UM; MAN 3
Malang respectively are 2.86; 2.76; 2.70; 2.72. All this time, pre-service physics teacher are not used
to objectives, learning strategies, physical materials, assessment, and instructional media. The result of
evaluation on education quality trend in Indonesia, it can be concluded that the target of lesson plan
has not been reached [14]. (3) Teachers tend to teach in the same way as has been taught to them
(Etkina, 2010). This is supported by [15,16] found that most pre-service physics teacher of physics
education program, Malang State University include: (1) determining the essential material to be
taught, (2) creating a learning experience that is varied and meaningful for learners; (3) creating
challenging activities to better enable learners; (4) integrating technology in learning, (5) compile an
authentic HOTs assessment, (6) develop worksheet that can trace the skills of the science process.

After the CoMCoReLS model was applied to the pre-service physics teacher, the mastery of CPLP
skills rises above average and becomes high; the average score of creating physics lesson plan skills
for SMAN 1 Singosari; SMAN 2 Malang; SMA Lab UM; MAN 3 Malang respectively to 3.78; 3.78;
3.72; and 3.72 (well beyond the minimum score of 3.72 in the 1-4 score range). The increase in CPLP
skills is allegedly influenced by design of scenario in phase of the CoMCoReLS model. Each phase
emphasizes CPLP skills of the CoMCoReLS model is a combination of Concept Mapping, CoRe and
Pap-eR as PCK representations that will be trained on potential physics teachers through Lesson
Study. CoRe and PaP-eR can be used as valid methodologies for assessing science teacher’s PCK
[23]. The CoMCoReLS model will be implemented in the Study and Field Practice courses. The
CoMCoReLS model consists of 5 phases, including (1) Preparation, (2) Coaching, (3) Guided
Practice, (4) Independent Practice, and (5) Evaluation. Preparing pre-service physics teacher focused
on improving the ability to plan and implement learning and self-regulated learning. The ability of pre-
service physics teacher in planning and implementing learning is low, experiencing some difficulties
especially in determining essential material, creating challenging activities, integrating technology
[20,21].

The increase of CPLP skills of pre-service physics teacher score in all groups was significant at the
5% significance level with n-gain of .75 for group-1; .73 for group-2; .73 for group-3; and .72 for
group-4. This means that there is an increase in CPLP of pre-service physics teacher after the
implemented CoMCoReLS model. Increased CPLP skills is supported by the availability of CPLP
skills of pre-service physics teacher learning needs as suggested in phase of the CoMCoReLS model.
The principle of reaction of the CoMCoReLS model relates to attitudes, and the response of lecturers
in observing and treating pre-service physics teacher including to questions or attitudes proposed by
pre-service physics teacher. The ComCoReLS model, the way teachers’ pay attention and treat
students should: (1) Lecturers motivate and remind students of pre-service physics teacher to always
take responsibility. (2) Lecturers give praise, opportunities for pre-service physics teacher to ask
questions, to argue, to criticize the process of physics learning in order to skill planning and skills to
implement PCK learning increases. (3) Motivate, guide by guiding it through questions, until the pre-
service physics teacher believes that the verdict is correct. (4) Accommodate the suggestion and
opinion of the pre-service physics teacher, immediately provide feedback. It is supported by social
constructivist theory: pre-service physics teacher will build their knowledge through social interaction
with other pre-service physics teacher and with lecturers [22,6]. Cognitive apprenticeship theory, an
expert (lecturer) gives an example of problem solving, can be a tutoring [22]. Modelling theory by
Bandura: prospective physics teachers can learn through observation and explanation from others [23].
An effective teacher starts his lesson by reviewing, explaining the purpose of learning in a language
that is easy to understand, and showing how learning is now related to learning in the past [6].
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Feedback given by the teacher can help the development of learning process and the increase of
learners' learning performance [23,24]. The results showed that CoRe and Pap-eR can be used as a
valid methodology for assessing teacher science PCK [25]. The introduction of CoRe in lectures
strengthened awareness about PCK components [26]. Based on the above description, the
implementation of CoMCoReLS model is able to develop the role of physics lesson plan skills of pre-
service physics teacher.

5. Conclusions

The CoMCoReLS model consists of 5 phases, including (1) Preparation, (2) Coaching, (3) Guided
Practice, (4) Independent Practice, and (5) Evaluation. In the first, second, third and fifth phases are
done at University of Malang State, while the fourth phase (Independent Practice) is done in SMAN 1
Singosari, SMAN 2 Malang, SMA Lab UM, MAN 3 Malang. The results showed that there was a
significant increase in skills of creating physics lesson plan for pre-service physics teacher at o = 5%
and n-gain average of high category. Thus, the ComCoReLS model is effective for improving skills of
creating physics lesson plan for pre-service physics teacher. The implication of this research is that
CoMCoReLS model can be used as an alternative to overcome the low of creating physics lesson plan
skills for pre-service physics teacher. To improve the result of this research, it is necessary to do
further generalizations in various education levels and countries.
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