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1. INTRODUCTION

The control range of the Maluku region is a problem for high school graduates in the border areas to
continue their studies in higher education in Ambon city. This problem needs for a solution by implementing
learning programs for disadvantaged, outermost, and leading regions in the border areas in Maluku province.
The goal is to improve the quality of human resources in the Aru island district. The area requires optimal
teacher resources, both quantity and quality. The study program outside the main campus (SPOMC) in
Pattimura University is one of alternative solutions to answer the educational challenges faced by students to
continue their studies in higher education. Aru island district is located in the border area with Australia. Real
conditions in the field prove that many teachers and students spend time at sea rather than learning to develop
potential for present and future lives. The average community lives on the coast. Research related to self-
concept, especially MS-C in the border areas has not been widely developed [1]. The prospective teachers in
lectures come with different mindsets and abilities. The differences have an impact on students’ MS-C in
learning. Early studies identified; most prospective teachers have low MS-Cs so that it needs optimal
reinforcement. Students' anxiety before joining mathematics learning becomes an important problem that
needs solution. Another problem is that students have difficulty completing mathematical tasks. Students are
of the view that there are limitations to their mathematics abilities. This view influences motivation, and
achievement of mathematics learning outcomes [2].

Mathematical anxiety and students' views on self-limitation show negative self-concepts [3]. Self-
concept is an important construct in education, related to individual academic achievement [4]. The view of
the self-inability about the hope of achieving success and self-confidence in learning also shows negative
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self-concept. It has an impact on learning motivation and excessive anxiety before taking lessons [5]. Self-
concept is a multi-dimensional process that refers to the individual's self-perceptions and is related to a
number of characteristics possessed by oneself, such as physical appearance, performance, self-ability, goals,
values, and self-esteem [6].

Self-concept greatly influences how students feel about themselves, their mathematics ability, and
decisions made regarding education that are manifested through students’ academic achievement in
learning [7]. Academic self-concepts are related to academic achievement and are defined as beliefs and
feelings or individual intellectual perceptions of abilities possessed [8]. Academic self-concept is self-
perception and leads more to scholastic competence, not attitude [9]. Self-concept refers to someone's
perception of themselves in relation to their academic achievement [10]. Individual academic self-concepts
have a direct and indirect effect on academic achievement, an increase in academic self-concepts leads to an
increase in academic achievement and vice versa, high academic self-concepts directly influence academic
achievement better because of the positive self-concepts students have can trigger them to be actively
involved in constructing creative ideas in mathematics learning [11]. To trigger an increase of MS-C on
prospective teachers, special treatment is important to form positive students’ self-concepts in mathematics
learning. MS-C refers to perceptions or beliefs in ability to do well in mathematics or beliefs in learning
mathematics [12]. MS-C is a strong indicator of school performance, education and employment
choices [13]. MS-C has a positive relationship with students’ mathematics achievement [14]. Students are
more confident about mathematical abilities because they have high positive self-concepts [15]. Social
support of parents plays an important role in predicting MS-C [16]. Mathematical self-concepts refer to
students' perceptions of their own capacity and level of performance in mathematics [17]. MS-C can increase
students’ confidence [18]. The results of the study indicate that MS-C is important for prospective teachers to
be actively involved in solving mathematical problems.

Students’ MS-C can be improved through collaborative problem-solving learning model.
Collaborative learning involves students to dedicate themselves to work in groups by setting projections of
work together and presenting new knowledge through collaboration [19]. Students in collaborative groups
learn to construct knowledge together as a structure in thinking mathematically. Effective learning occurs
when individuals learn from others rather than self-study [20], one of which is collaborative learning. The
collaborative learning approach is a form of creative learning and is done by presenting contextual learning
media that can trigger students to work actively as a whole in conveying creative ideas [21]. Creative
learning is characterized by submitting challenging questions, making connections and seeing relationships,
imagining what might happen, exploring creative ideas, having many options in solving problems, having
critical ideas from concrete actions, and generating ideas to achieve optimal results [22].

Collaborative learning makes students active in learning, because of the emphasis on free individual
thinking and their ability to solve problems [23]. The stages in collaborative learning are engagement,
exploration, transformation, presentation and reflection [24]. Exploration and reflection are important stages
in forming MS-C of prospective teachers. Reflection is done to evaluate the strengths and weaknesses of
students during the collaboration process. The process of collaboration, demonstration, and understanding of
the material learned can be done through mind mapping strategies and implemented through group
learning [25, 26]. Mind mapping is an application that gives meaning to understanding information in a
simple way [27]. This research combines collaborative learning with mind mapping settings that is called
Collaborative Mind Mapping (CMM). CMM can trigger students to construct ideas together in solving
mathematical problems [28]. Learning with the CMM strategy for prospective primary school teachers in the
SPOMC in the Aru island district aims to increase students’ MS-C and minimize negative MS-C, including:
mathematical anxiety, self-perception of limited mathematics abilities, sensitivity to criticism, other people's
views on ability mathematics, a negative self-view of the future. If negative MS-C can be minimized, there
will be an increase in mathematics learning outcomes. Minimizing the negative MS-C of students takes time
continuously and needs concrete actions to improve MS-C for prospective elementary school teachers in the
SPOMC in Aru Regency, Maluku Province, Indonesia.

2. RESEARCH METHOD

The research was quasi-experimental employed design of one group pretest-posttest and involving
60 students of primary school teacher candidates as research subjects. The research design can be seen as
follows [29].
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Note:

O1: Pretest MS-C

O;: Posttest MS-C

X: CMM Strategy and Strengthening of MS-C capacity

The study sample was 60 students of primary school teacher candidates in the fifth semester of the
academic year 2017/2018. The sampling technique was done through purposive sampling. The aim was to
find out the improvement of students’ MS-C with consideration of the social background, culture, and
location of students in the outermost areas, as well as the ability of students who varied at high, medium and
low levels. The study was conducted for one semester (6 months) in the Mathematics Education course.

The Pretest Self-Concept scale (Pretest-MS-C) was used to measure the initial ability of students’
MS-C before applying the CMM strategy and strengthening MS-C capacity. Another goal was to distribute
students in collaborative groups according to the rules of forming ideal groups. After the CMM strategy was
applied, Posttest self-concept (Postest-MS-C) was implemented. The MS-C scale before being distributed to
the respondent was first validated by the expert and a statistical test was performed to see the validity and
reliability. Fourty five items were distributed to respondents, and tests were conducted to check the validity
of the MS-C scale with the help of SPSS ver-19, identified that 43 items were declared valid while 2 items
were invalid, so 43 items of statements were used in the MS-C data collection process. The reliability test
results obtained Cronbach's Alpha value of 0.93 in the very high category. The observation sheet was used to
assess learning activities for both students and lecturers. At the end of the lesson interviews were conducted
with students to explore more deeply the MS-C that is held by prospective teachers.

Ordinal MS-C data is converted to interval scale using the Method of Successive Interval (MSI).
Ordinal data should be converted to interval data (for example with MSI). The purpose of which was to fulfill
the data analysis requirements in parametric statistics [30]. The conversion data were analyzed using paired t-
test samples. The results of the analysis were then described through stages: 1) Describing the results of
research related to students’ MS-C obtained through observation and interviews; 2) Analyzing of
improvement of students' mathematical self-concepts using centralized N-gain [31, 32].

3.  RESULTS AND DISCUSSION

Before the implementation of the CMM strategy and strengthening MS-C capacity, it was necessary
to have pretest. It aimed to find out the initial mathematical self-concept of students. Pretest-SC and Postest-
SC were measured using a four-grade MS-C scale, in the categories: Strongly Agree, Agree, Disagree, and
Strongly Disagree and include two main components, namely, the conceptual and attitude components
outlined in five indicators: 1) Views of mathematics abilities and disabilities; 2) Mathematical attitude and
self-confidence; 3) Self-sensitive; 4) Mathematics is important for the future; and 5) Other people's views on
mathematics abilities.

3.1. Strengthening the capacity of students’ MS-C

Before the learning process using the CMM strategy, the lecturer effectively identified MS-C
problems by referring to the Pretest-SC results. Identification results were discussed during the brainstorming
process to strengthen MS-C capacity based on identification of strengths and weaknesses. Based on the
results of the identification, the lecturers grouped the MS-C problems experienced by students to be
discussed in the sharing process between students and lecturers and students and peers. The goal was to get a
solution to minimize the negative MS-C of students in learning. Figure 1 shows the systematic strengthening
of MS-C capacity.

Figure 1. Systematics of students’ MS-C capacity strengthening
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3.2. CMM strategy implementation

The increase of MS-C was measured after the CMM strategy was applied which was oriented to the
effectiveness of students’ interaction and strengthening MS-C capacity. Collaborative learning is a form of
learning that involves intellectual efforts together to seek mutual understanding, solutions, meanings, and
produce products based on mutual agreement [33]. Learning collaborative problem solving requires problems
that are solved in groups and not only by individual abilities. This was due to a lack of experience from
different individuals [34]. Collaborative learning is a learning strategy that requires students to be
individually responsible, interact, and collaborate as a structure in developing ideas together. Students were
encouraged to find a variety of opinions in mathematical problem solving. This study used collaborative
strategies with five stages in learning: engagement, exploration, transformation, presentation and reflection.
Figure 2 displays the CMM strategy.

Figure 2. CMM strategy design

The CMM learning strategy in Figure 2 shows that students together could form collaborative
groups freely by referring to the ideal group formation criteria. In the collaboration process, students
individually explored creative ideas by making thought maps of mathematical ideas expressed in various
creative ways. For the mind mapping process, the lecturer had provided an overview of how to design a mind
map of the concepts learned. The results of the exploration of ideas were then transformed into groups to
equate ideas that had been conceptualized. After an agreement on ideas together, the group interpreted the
results of the collaboration by displaying the work. Each group visited each other and observed the work of
other groups and asked questions about the results of collaboration. Each student in the group individually
and collectively was responsible for answering each question from another group. At the end of the
collaboration, reflection was carried out both individually and in groups. If there were problems that had not
been resolved or were not in line with the expectations of the students, then brainstorming with the lecturer
was carried out. All collaborative processes were carried out using observation sheets to observe the activities
of students and lecturers in learning.

It was also identified that lecturers conducted interviews with several students to explore more
deeply the problems faced by students. Motivation and direction were given by lecturers to strengthen the
MS-C of students. Lecturers position themselves was as an active facilitator in aligning various opinions and
providing solutions to the problems faced by each student when they were interacting, because MS-C can be
improved by active interactions. Self-concept is not inherited from birth, but is developed or built by
individuals through interaction with the socio-cultural environment [35]. Students’ self-concepts can develop
along with the maturity of students in lectures, where cognitive levels increase and their emotional level can
be controlled. Adult development can be studied and analyzed through a dynamic, goals, orientation to be
achieved, and the development of a value system, because it deals with cognitive and emotional
processes [36, 37].
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3.3. Test the difference in MS-C increase

Before testing to see whether there was a difference in the increase in mathematical self-concept of
prospective teachers before and after using the CMM strategy, it is necessary to test the normality and
homogeneity of the data. Table 1 presents the results of the MS-C data normality and homogeneity test.

Table 1. Test for normality and homogeneity of MS-C data

Kolmogorov-Smirnova Interpretation
Pre SC 0.200 Normal
Post_ SC 0.170 Normal
Levene's test for equality of variances

Pre Post SC 0.185 Homogen

Referring to Table 1 related to the normal and homogeneous test, it is obtained the value of Sig.
Pre SC and Post_SC (0.200 and 0.170) greater than 0.05, so that group data is normally distributed. After
fulfilling the normal assumptions, then the data homogeneity was tested using the Levene test, which resulted
in the Sig. (0.185) greater than 0.05, so the data is homogeneous. After fulfilling the assumptions in the
parametric test, the testing was done to see the difference in the increase of mathematical self-concept using
the dependent sample t-test with the testing hypothesis:

Statistical Hypothesis:

Ho: Ungpre—scm = Ungpost—scm

Hi: Ungpost—scm > Ungpre—scm

By the conditions:

Hngpre—scm = Average N-gain pre-MS-C
Hngpost—scm = Average N-gain post-MS-C

Research Hypothesis:
Ho: The increase in MS-C of students before and after using the CMM strategy is not different
Hi. The increase in students’ MS-C after using the CMM strategy is better than before using CMM

Table 2 displays the results of the test for the difference in MS-C increase which was analyzed using
the Paired sample t-test on the N-gain value obtained.

Table 2. Test the difference in MS-C increase
Self-concept Matematis
Test Type t Df sig Interpretation
N-gain <g> Paired Sample t-test -9.818 59 0.000 HI accepted

The results of the Paired Sample t-test in Table 2 shows that the Sig. (0.000) less than 0.05 so that
the H; decision is accepted. This means that the increase in students” MS-C after using the CMM strategy is
better than before using CMM. The results of these statistical tests show that the CMM trategy is effective in
increasing the MS-C of prospective teachers in the border area.

3.4. Improvement of students’ MS-C indicators

To analyze the increase of students’ MS-C indicators, it was used Post-SC with 43 items of
statements both positive and negative that have been tested for validity and reliability. The increase in
mathematical self-concepts was analyzed using N-gain, but for the purposes of analysis, the self-concept data
which was ordinal type is converted to the interval scale using the Successful Interval Method (MSI). Table 3
presents an increase in MS-C indicators.

Mathematical self-concept among prospective teachers (Johannis Takaria)
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Table 3. The increase of MS-C indicators

Indicators Sub Indicators N-gain X N—gain Xn_ gain (%0) Category
Views on Understanfiing mathem.atic.s ' 0.38
Mathematics Mathemat_lcal commumcagon §kllls 0.26
e Construction of mathematical ideas 0.23 0.27 27% Low
Capabilities & . . .
Disabilities Mathematlgal problem—sqlvmg skills ' 0.24
Understanding mathematical information 0.23
Mathematics is Mathematics is Important for the Future 0.38
Important for the Become a Professional Mathematics Teacher 0.24 0.31 31% Medium
Future Actively involved in the community 0.32
Mathematical Self Confidence 0.50
Work on math assignments independently 0.64
Hard worker 0.52
Mathematics Attitude ~ Responsible 0.44 o .
& Confidence Mathematically Reflective opinions 0.38 0.48 48% Medium
Solve math problems thoroughly 0.46
Selfish 0.32
Respect people's 0.58
Mathematical anxiety 0.22
Sensitive to criticism 0.24
Self-Sensitivity Sensitive to praise 0.29 0.28 28% Low
Feel ignored by the lecturer 0.27
Doubt about the work of mathematics 0.38
Other people's views ~ Have math skills 0.41
on mathematical Don't have communication skills 0.34 0.37 37% Medium
abilities Undisciplined to work on independent tasks 0.36
Total 0.34 34% Medium

Table 3 shows that self-confidence and students’ attitudes toward mathematics abilities can be
increased by 48% in the medium category. Based on the results of the interview, it was revealed that during
the process of exploration and transformation of ideas among students when collaborating, they exchanged
information and gave reinforcement, so that they could develop MS-C prospective teachers. The CMM
learning strategy triggered students to construct creative ideas through thought maps that were carried out
and reached an increase of 24%, but still in the low category. The results of observations show that students
can provide varied answers to collaborative mathematics problems. The process of exploring and
transforming ideas requires an MS-C that is strong in conveying the ideas of each individual when
collaborating in groups. CMM learning strategy involves reflection as an important step in the collaboration
process. Reflection can facilitate students in various levels of ability to know their weaknesses and strengths.
By reflection, students can share experiences and provide mutual reinforcement, which has an impact on the
development of students’ MS-C. Argued that reflection can consider students’ motivation, ideas raised, skills
needed to learn in various situations, and can reflect obstacles in learning that will be gaps in knowledge and
skills, and how students can manage them [38].

Through the observation sheet, it was found that there was a process of transforming ideas among
students who needed courage in building effective communication and achieving an increase of 26%.
Effective communication was built through various opinions expressed by students in collaborative groups.
Courage requires positive self-concepts in students. Positive students’ MS-C made collaboration more
meaningful, because the learning atmosphere became fun and flexible. This was shown through several
things, namely: 1) students collectively created an atmosphere of collaboration to be effective and fun; 2)
prospective teachers could explore ideas individually through a variety of ideas conceptualized through
thought maps; 3) The CMM Strategy triggered students to exchange ideas to achieve an agreement; 4) each
individual could demonstrate mathematical ability to work effectively and appreciate diversity in groups; 5)
students built criticism and give each other positive responses flexibly; each individual carried out
responsibilities well in completing mathematics tasks, even though there are some students who had not
optimized their thinking abilities; and 6) students showed respect for peer opinions; students tend to still
show personal selfishness, but with the direction of the lecturer, the attitude of the student's ego can be
minimized.

The CMM strategy contributed positively to the increase in students’ MS-C. Overall, students
achieved MS-C increase in the medium category, while increase in the low and medium categories for the
MS-C per-indicator. The achievement of increasing MS-C of students in the medium and low categories
indicates that prospective teachers in the border area must be continuously provided assistance and
strengthening of the MS-C capacity they have. The views on the difficulty of mathematics, anxiety, and
mathematics self-confidence are important indicators that must be improved, because these indicators are the
causes of the low increase in students’ MS-C. Although MS-C increased in the low and medium categories,
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the CMM strategy and the strengthening of MS-C capacity were effective for use in mathematics learning,
but it needed a relatively long time for optimal MS-C development. The increase of students’ MS-C in
learning is facilitated by strengthening MS-C capacity and the use of CMM learning strategies. One
dimension of forming a self concept is colective self concept, referring to the collaborative process in which
individuals are located [39, 40].

Individual self-concepts can be formed through processes in groups when interacting. Students’ MS-
C can be improved through effective learning interactions. Lecturers can create an atmosphere and
assumption of students towards their concepts, both positive and negative self-concepts. Professional
lecturers should be able to bring up a positive self-concept of students by way of, 1) respecting students’
opinions, 2) providing opportunities for students to ask questions, 3) triggering cognitive conflict among
students, 4) giving praise with words that can motivate learning. MS-C of prospective primary school
teachers should be able to adjust and change with the culture in which students are located. The mindset and
attitude of students in learning must be adapted to the contextual problems of the local culture. These changes
can affect the atmosphere and learning styles that are flexible and change the negative perspective of others
through the abilities shown when interacting [41]. The optimal implementation of the CMM learning strategy
can improve the MS-C of prospective elementary school teacher in the border areas in the Aru Islands,
Maluku province, Indonesia.

4. CONCLUSION

Overall, prospective elementary school teacher has an increase of MS-C with an average
achievement of improvement in the low category. MS-C per indicator increases in the medium and low
categories. Increasing the MS-C of prospective elementary school teachers is due to the process of
strengthening MS-C capacity and the effectiveness of creative learning using the CMM strategy. The CMM
strategy can facilitate students to share mathematical ideas creatively through a collaborative process carried
out in structured collectivity. In the collaborative process, students give a positive response to learning with
the CMM strategy. This response has implications on the increasing MS-C indicators on prospective
teachers. To increase the MS-C, it requires a continuous process. This conclusion recommends relevant
research to be carried out by using other creative learning strategies in measuring motivation, self-
proficiency, and other aspects of attitudes, as well as mathematics learning outcomes.
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