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ABSTRACT 
Qualified learning materials is needed in the efforts to improve the quality of teaching-learning 
mathematics. Qualified learning materials can be obtained through development research. 
Learning materials in this study were learning materials that were developed based on guided 
discovery learning model. The learning materials was also developed by integrating local culture 
into a guided learning model. The local culture in this study was adapted to the local culture of 
the students, namely the Batak Toba. Learning materials in this study were developed using the 
development model of Thiagarajan et al. (1974). The result of second trial showed that learning 
materials based guided discovery learning with Batak Toba context improved students’ 
mathematical problem solving ability and self-efficacy significantly. Based on the results of the 
study, it was suggested that mathematics teachers make an effort qualified learning materials and 
integrate local culture in mathematics learning. 
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INTRODUCTION 
The vision of Indonesian mathematics education states that mathematics education is devoted to 

understanding mathematical concepts and ideas which are then applied in routine and non-routine problem 
solving through reasoning, communication, and connection development inside mathematics and outside 
mathematics itself (Saragih et al., 2017). Students are expected to be able to use mathematics and 
mathematical thinking, both in daily life learn and also learning science subjects (Saragih & Napitupulu, 
2015). The results of the data analysis of PISA 2013 by Scherer & Beckmann (2014) stated that mathematical 
and scientific competencies significantly contribute to problem solving throughout the country. 

Phonapichat et al. (2014) stated that the main purpose of teaching mathematics is to enable students to 
solve problems in daily life. The mathematical problem solving ability itself is not only a goal in mathematics 
learning, but also something that is very meaningful in daily life (Pinter, 2012), and in the world of work; 
being a problem-solver can provide benefits or benefits (NCTM, 2000). Therefore learning should be developed 
to educate students to be able to realize and solve the problems that they face (Balım, 2009). 

Mathematical Problem and Mathematical Problem Solving Ability 

A situation is called a problem when there is an awareness that the importance of carrying out an action 
but cannot immediately fulfill it (Ernest, 1991; Giganti, 2007; Szetela & Nicol, 1992). In the context of formal 
education, on mathematics subjects, students will also face problems. Problems in mathematics are present 

https://doi.org/10.12973/iejme/3966
http://creativecommons.org/licenses/by/4.0/
mailto:erustam@yahoo.co.idm


 
 
Simamora et al. 
 

 
62  http://www.iejme.com  
 
 
 

in the form of questions. These problems can be sourced from within mathematics itself, and can also be 
sourced from real life (Foshay & Kirkley, 2003) involving facts and cultural environments that can be modeled 
into mathematics. If student is ready to give a solution strategy to a mathematical problem, then the question 
is no longer a problem, but an exercise (Schoenfeld, 1987). 

Vygotsky believed that learning occurs when students work or learn to handle complex tasks or problems 
that are still within the cognitive reach of students or those tasks are in the Zone of Proximal Development 
(ZPD) (Taylor, 1993). Vygotsky stated that ZPD is between the actual level of development as determined 
through independent problem solving and the level of potential development as determined through problem 
solving under the guidance of adults or working with more capable partners. If a problem can be resolved 
independently (without the help of another person or teacher) by the student, then the student is already in 
the Actual Ability Level (AAL). However, if the problem can be solved by students in the presence of other 
people (teacher or role models or peers) who better understand the problem, then the student is already at his 
Potential Ability Level (PAL). If the teacher poses a problem to be solved by students, the problem should be 
between AAL and PAL or the problem is in the area of students’ cognitive reach. So, mathematical problems 
can be interpreted as questions or mathematical questions originating from real life whose difficulties still lie 
in the reach of students’ thinking but there are no algorithms or procedures that students can immediately 
apply.  

Bahar and Maker (2015) stated that the concept of problem solving is referred to by scientists as a high-
level thinking process consisting of intellectual ability and major cognitive processes. To solve a problem, a 
problem solver can use the strategy or steps formulated by Polya (1973), that is, we must first understand the 
problem; we must see clearly what is requested. Second, we must see how things are connected, how the 
unknown is connected to data, to get ideas about solutions, to plan solutions. Third, we carry out the plan. 
Fourth, we looking back to the solutions that have been obtained, we review them again and discuss them. 

Students’ mathematical problem solving ability can be defined as students’ ability to understand problems, 
plan problem solving strategies, carry out selected strategies of completion, and re-examine problem solving 
to subsequently make solutions in other ways or develop problem solving when students are dealing with 
mathematical problems ( Kuzle, 2013; OECD, 2004; Polya, 1973; Szetela & Nicol, 1992). 

Even though mathematics is a very important subject in formal education and is closely related to human 
life, mathematics is not a subject of interest to students. The mathematical problem solving ability of 
Indonesian students are still low (Nidya et al., 2015; Jerizon et al., 2018). Simamora et al. (2017) reported that 
the results of interviews with teachers stated that word problem in mathematics was very difficult for 
students. It was also found that many students did not like mathematics because mathematics was too difficult 
for these students. The same matter, the low mathematical problem solving ability of students, also reported 
Simamora et al. (2017) when making observations at SMA Negeri 1 Pagaran (senior high school). The results 
of interviews with teachers at the school stated that mathematics was a subject that was not in demand by 
most students. The results of the observations through the provision of diagnostic tests to students of class X-
6 SMA Negeri 1 Pagaran (10th grade learners), with a test in the form of a description to describe students’ 
ability to solve mathematical problems, obtain similar information; problem solving ability is very low. These 
reports show that the achievement of Indonesia’s mathematical education vision is still far from expectations. 
The problem solving ability, as one aspect of the higher order thinking ability, is a very important ability. The 
low mathematical problem solving ability is an crucial problem to solved. 

Mathematical Self-Efficacy 

In mathematics learning, students’ mental condition is an important aspect. The student’s belief system 
(about itself about mathematics, about problem solving) determines student success in solving problems 
(Schoenfeld, 2013). Student self-efficacy, which is the student’s confidence in his ability, influences students’ 
mathematical problem solving ability. Students’ mathematical self-efficacy is the students’ belief in their level, 
generality, and strength of these students in various activities and contexts in learning mathematics 
(Bandura, 1994; Zimmerman, 2000). Self-efficacy belief influences life choices, motivation levels, function 
quality, resistance to difficulties and vulnerability to stress and depression (Bandura, 1994). 

Many researches on student self-efficacy have been carried out. The study results that self-efficacy is 
closely related to mathematics learning achievement (Ayotola & Adedeji, 2009; Liu & Koirala, 2009; Motlagh 
et al., 2011). Skaalvik et al. (2015) stated that student motivation was strongly predicted by self-efficacy. So, 
the student’s self-efficacy should be taken seriously by the teacher. Teachers must find ways to improve 

http://www.iejme.com/


 
 
 INT ELECT J MATH ED 
 

 
http://www.iejme.com   63 
 
 
 

students’ mathematical learning ability and must emphasize self-efficacy by designing appropriate learning 
(Ayotola & Adedeji, 2009). The source of students’ main beliefs to improve students’ self-efficacy is: 
performance accomplishments/mastery experience; vicarious experience, verbal persuasion and emotional 
arousal (Bandura, 1994; Schunk & Pajares, 2001; Zimmerman, 2000). 

GUIDED DISCOVERY LEARNING 
According to Bruner, discovery learning was a learning model that uses inquiry-based constructivist 

learning theory that occurs in problem solving situations where learners learn through existing knowledge 
and previous experience to find facts and relationships with new material being studied (Bruner, 1961; 
Learning Theories, 2017). Through discovery learning, the teacher provides opportunities for his students to 
become problem solvers, scientists, historians, or mathematicians (Kementerian Pendidikan dan Kebudayaan, 
2014). 

To anticipate misconceptions or incomplete or unorganized knowledge, discovery learning is developed by 
integrating guidance in learning activities. Furthermore, discovery learning with the existence of guidance is 
referred to as a guided discovery learning model. Guided discovery learning is still centered on students and 
the teacher acts as a guide. Guidance given by the teacher is limited, because if there are too many guidelines 
for discovery, then learning will be similar to direct learning, and thus learning loses its benefits (Yang et al., 
2010). Learning that is promoted in guided discovery is to foster learners’ ability in discovery, exploration, 
problem solving and independent thinking, and creation and discovery through creative learning. In guided 
discovery learning, students can actively and positively participate in learning and integrate and construct 
their own knowledge (Shieh & Yu, 2016). Guided discovery learning is learning with the pattern of the 
scientific method to find problem solving by students in groups with steps starting from stimulation, problem 
statement/identification, data collection, data processing, verification, to drawing conclusions (Yerizon et al., 
2018) . 

Alfieri et al. (2011) conducted a comparative study between unassisted discovery learning, direct 
instruction/explicit learning, and guided discovery learning. The results of the study stated that the best 
results were found in students learning with guided learning. Furthermore, the results of Herdiana et al. 
(2017) report that guided discovery learning is effective for improving mathematical problem solving ability. 

Integrating Students’ Local Culture in Learning 

Students enter secondary education with a large number of concepts that represent complex and natural 
thinking and reasoning ability, reflecting students’ daily experiences (Haenen et al., 2003). Students’ 
understanding of mathematical ideas can be built throughout the experience when students are actively 
involved in tasks and learning that are designed to deepen and connect students’ knowledge (Kaiser, 2002). 
Meanwhile, culture can determine students’ feelings for participation in class discussions, start questions, 
accept authority, remember facts, find innovative ways of understanding, and many other aspects of classroom 
education (Balamurugan, 2015). 

The view of Neo-Vygotskian, Ylimaki (2010), stated that effective learning lied in activity, context, and 
culture as collaborative efforts in groups. Meanwhile, Dewey stated that cultural concepts cover a variety of 
human activities and practices needed to understand individual thoughts and actions (Miettinen, 2000). This 
shows that the cultural context of students should be a concern in learning. Students’ cultural values that are 
relevant to education should be integrated into learning and used as the basis for developing learning. The 
cultural context not only plays an important role in humanity subjects, but also plays an important role in 
mathematics and science subjects. There is mathematical thinking behind the actions and discourses of many 
people and even behind all kinds of products that are different from human activities (d’Entremont, 2015; 
Palhares, 2012). 

Cultural products in the form of artifacts, concrete objects as a result of human intelligence, or ancestral 
educated values or student environments where the culture is located can be used as inspiration in 
rediscovering mathematical concepts. In addition, learning based on culture provides space for students to 
maintain nobility and the opportunity to appreciate their culture. The connection between culture and 
mathematics itself has received serious attention and developed and led to widely accepted ideas called 
ethnomathematics. Ethnomatematics is mathematics that is practiced by cultural groups, such as urban and 
rural communities, groups of workers, professional classes, children who do not have a certain age group, 
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indigenous peoples, and so many other groups identified by the same goals and traditions (d’Ambrosio, 2006a; 
d’Ambrosio, 2006b). 

Program Ethnomathematics, the idea put forward by d’Ambrosio (2006a, 2006b), has the main goal of 
restoring the dignity of culture to every individual and family, urban or rural communities, larger socio-
cultural groups consisting of various languages and jargon, beliefs, knowledge, and values. Rosa and Orey 
(2016), said that this pedagogy aims to help students become aware of how people mathematically think 
mathematically in their own culture and use this awareness to learn about formal mathematics, and improve 
their ability to do mathematical in context in the future front. Students also come to value and appreciate 
their previous mathematical knowledge, which enables them to understand and experience these cultural 
activities from a mathematical point of view, thus enabling them to make connections between school 
mathematics and the real world. 

The attention of scientists or researchers in learning with a student-centered approach based on local 
culture in the field of mathematics education has become more widespread in recent times. Among the 
development research by Saragih et al. (2017). The results of the study indicated that the development of a 
valid and effective learning model to achieve high-order mathematical thinking in junior high schools. 
Research in the field of mathematical education with the context of local culture was also carried out by Yusra 
and Saragih (2016). This study provided results that there was an increase in students’ ability in mathematical 
communication after being given learning with the joyful-based learning approach in the context of Malay 
Culture. The research also provided results that utilize local culture in mathematical teaching both in making 
concept discoveries, and in solving mathematical problems, could improve higher mathematical thinking 
ability. 

Guided Discovery Learning in Context of the Batak Toba Culture Context 

In this study, the cultural context used was Batak Toba culture, because the setting of research was in 
high school in the Batak Toba culture environment. The integration of the local culture with the guided 
discovery learning model forms a learning model which is referred to as Guided Discovery Learning in Context 
of the Batak Toba Culture Context (GDL-BTCC). GDL-BTCC has some characteristics, i.e: learning with 
problem solving activities, investigating, discovery/reinvention, small group, student-centered, guidelines, and 
learning using a local cultural context, namely Batak Toba: 

Learning with problem solving activities 

Ernest (1991) stated that mathematics itself is a social institution, problem posing and problem solving. 
Freire (1985) said that true learning is learning that proposes human problems in relation to the world. 
According to Polya (1973), a mathematics teacher who only trained his students to solve routine problems or 
operations, he was the same as killing mathematical student interest, limiting their intellectual development 
and wasting their teaching time. But if he or she increased the curiosity of his students through problem 
solving from real life students to gain knowledge and help them solve problems with stimulus questions, then 
the teacher has given students a sense of belonging to mathematics, understanding, and independent 
thinking. In problem solving activities during learning the teacher basically serves as a “trainer” for students. 
Students are asked to “think” more, and create rather than “quote” material (Schoenfeld, 1980). 

Learning with investigating 

The teacher submits lessons to students as material for students’ thinking and re-examines their previous 
thoughts when students express their own thoughts. Bell (1981) stated that inquiry in mathematics was a 
special form, with its own characteristic components abstract, representative, modeling, generalization, 
proving, and symbolizing. 

Learning with discovery 

Polya stated that good education was education that provided opportunities for students to find things, 
which in this case are mathematical concepts by themselves (Schoenfeld, 1987). The concepts in mathematics 
are not given directly by the teacher to students. Students must be involved in the process of rediscovering 
the concept. Students are required to create ideas, look for relationships to form concepts. In students actively 
involved in the discovery of various concepts and principles through problem solving or the results of 
abstraction of various cultural objects. 
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Learning with small group 

The mechanism underlying high level mental work is a copy of social interaction (Confrey, 1995; Taylor, 
1993). Schoenfeld (2013) said that ideas formed by individuals was often built and refined in collaboration 
with others. This implies that all cognitive, even high-level work in humans, starts from the culture and that 
means, students should learn through interaction with adults and more capable peers. Vygotsky stated that, 
in the implementation of learning required the organization of students in the classroom (Ormrod, 1995). 
Teachers need to implement learning strategies that allow students to interact with their friends. 

Learning with student centered 

In discovery learning, students are encouraged to learn on their own independently. Students are actively 
involved in the discovery of various concepts and principles through problem solving or the results of 
abstraction of various cultural objects. Concepts and rules in mathematics can be mastered in full by students, 
when students are actively involved in thinking about, discovering, and reconstructing the mathematical 
knowledge that is being studied (Ernest, 1991; Wheeler 1970). The teacher encourages and motivates students 
to gain experience by doing activities that allow students to discover mathematical concepts and principles for 
themselves. This learning arouses curiosity and fosters motivation in students to work until they find the 
answer. Students learn to solve problems independently with thinking skills because they have to analyze and 
manipulate information. 

Learning with guidelines 

In the guided discovery learning model, the teacher acts as a guide. This guidance is needed to anticipate 
negative things such as: cognitive overload, potential misunderstandings, and teacher’s difficulties to detect 
problems and misunderstandings. Alfieri et al. (2011) stated that discovery learning without assistance has 
not benefit students, while feedback, examples of (success) work, scaffolding, and teacher explanations such 
as reinforcement will be beneficial to student learning achievement. Opportunities for constructive learning 
may not arise when students are left without help. The guided activity of the teacher has a scaffolding to help 
students. The activities given by the teacher require students to explain their own ideas and ensure that these 
ideas are accurate by providing timely feedback by the teacher. The activities that provided by the teacher 
provide examples of work on tasks that have been successful. 

According to Ormrod (1995) scaffolding was the provision of assistance (support) that could support 
students more competent in their efforts to do a task/problem around the area of cognitive reach. Scaffolding 
can be in the form of simplifying tasks, giving limited instructions on what students should do, giving a model 
of procedure for completing tasks, showing students what they have done well, notifying students of mistakes 
in the process of problem solving, and maintaining frustration students are still at a level they can still bear. 
Giving guidance gradually must be reduced along with the more proficient students complete the tasks. 

According to Evans and Swan (2014), students’ ability can be developed by comparing alternative problem 
solving strategies in mathematics. This can be done by giving students the opportunity to simulate “sample 
student work” (examples of student work) to be discussed and criticized after they themselves have solved the 
problem. This approach potentially develops metacognitive actions in which students reflect their own 
planning decisions and actions during mathematical problem solving. 

Learning with Batak Toba Culture Context 

In the previous section, it was discussed the important role and cultural linkages with mathematics 
learning. In this study, cultural products integrated in learning are cultural products in the form of artifacts, 
such as “ruma Batak” (Batak Toba traditional houses) and “simin” (monuments/tombs); cultural products in 
the form of ancestral upbringing; and using student cultural environment settings such as rice fields, gardens, 
hills, Toba Lake. Examples of ancestral upbringing values that can be integrated into learning are: “Ndang 
tartuhuk sahalak pandindingan”. The quotation states that heavy burden should be borne together. When 
learning with a problem solving approach, students should be taught in groups because the cognitive burden 
in problem solving is quite heavy. 

LEARNING MATERIALS 
Learning materials are essential and significant materials needed in teaching and learning activities in 

schools to improve teacher efficiency and improve student learning achievement (Nesari & Heidari, 2014; 
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Olayanki, 2016). Learning materials are a number of materials, tools, media, instructions, and guidelines that 
students and teachers will use to conduct learning activities (Nasution & Sinaga, 2017; Trianto, 2013). 

To carry out mathematics learning with a guided discovery model, learning materials are needed that are 
in accordance with the model and according to the local cultural context of the students. Therefore, it is 
necessary to develop a qualified materials of GDL-BTCC. In this study, the topic of materials designed was 
applying derivative algebraic functions. Furthermore, the learning materials that developed were: Lesson 
Plan (LP), Student Book (SB), Student Worksheet (SW), student Mathematical Problem Solving Ability Test 
(MPSAT) and student’ Mathematical Self-Efficacy Questionnaire (MSEQ). 

RESEARCH METHOD 
This research was development research (design research). This study used a model of development of 

Thiagarajan et al. (1920) which is also often referred to as 4-D. Development research was conducted to obtain 
learning materials that were valid, practical, and effective (Nieveen & Folmer, 2013) and improve 
mathematical problem solving ability and mathematical self-efficacy of students. 

The research was conducted at SMA Negeri 1 Pagaran, which is one of the high schools in Pagaran District, 
North Tapanuli Regency, Indonesia. This demographic condition in Pagaran District is a community with a 
majority of Batak Toba tribes. The socio-cultural life of the community is still trying to maintain the traditions 
of the ancestors that are undergoing changes as the development of science, technology and art. 

The subjects in this study were class XI IPA (11th grade learners’) students at SMA 1 Pagaran 2018/2019 
academic year, while the objects in this study were learning materials developed based on the GDL-BTCC 
model on algebraic function derivative topic. 

This study analyzed difference mathematical problem solving ability between students who received 
learning treatment with GDL-BTCC, with students who followed ordinary learning using inferential statistics. 
The analysis was carried out after obtaining qualified GDL-BTCC; Learning materials that had met valid, 
practical and effective criteria. The learning outcomes of the last trial class were compared with the learning 
outcomes of the control group (class that taught with ordinary learning). 

With the viewpoint above, the population in this study was Class XI IPA SMA Negeri 1 Pagaran. The 
sample used as a basis for generalizing is the trial class which was taught by the final materials. At the time 
of testing the materials, the final materials was obtained during the second trial, which was during the trial 
in Class XI IPA 3. Thus, the experimental group in this study was class XI IPA 3. The control group, class 
learned with ordinary learning (class that was not given treatment) was class XI IPA 1. 

The trial design used in this study was nonequivalent control group design (Sugiyono, 2017). The research 
design presented in Table 1. 
Table 1. Nonequivalent Control Group Design 

E O1 X O2 
K O3  O4 

 

O1= Pre-test mathematical problem solving ability and the level of mathematical self-efficacy of students 
in the experimental group before treatment. 

O2 = Post-test mathematical problem solving ability and the level of mathematical self-efficacy of students 
in the experimental group after treatment. 

O3 = Pre-test mathematical problem solving ability and the level of mathematical self-efficacy of students 
in the control group before ordinary learning. 

O4 = Post-test mathematical problem solving ability and the level of mathematical self-efficacy of students 
in the control group after ordinary learning. 

X   = Treatment with GDL-BTCC materials. 
E   = Experimental group. 
K   = Control group. 
The results of the MPSAT of students from each experimental and control group were tested with mean 

differences that analyzed with t-test. In this case, the researcher did not determine which group’s opinion had 
a higher mathematical problem solving ability before treatment. Which was checked, whether there were 
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differences in mathematical problem solving ability as a benchmark to conclude whether there was an increase 
in students’ mathematical problem solving ability significantly when taught with GDL-BTCC. In this case the 
researcher used a two-tails test at the 95% confidence level. 

Meanwhile, to analyze the increase in students’ mathematical self-efficacy beliefs between the 
experimental group and the control group, it was seen from the increase in self-efficacy before and after 
learning. The difference in the level of self-efficacy of students before and after learning in the trial class was 
compared with the difference in the level of self-efficacy of students before and after learning in ordinary 
learning. 

RESULT 
In this developmental research, GDL-BTCC materials had met the criteria of valid, practical and effective 

in second trial, or in other words, the final draft has been obtained in second trial. In this study, students’ 
problem-solving ability and mathematical self-efficacy learned by using the final GDL-BTCC materials 
compared to the class taught with ordinary learning. 

The Increasing of Students’ Mathematical Problem Solving Ability 

To met the requirements for conducting a statistical analysis, checking the normality of the results of the 
pretest and posttest, both in the control group, and experimental group. Checking the normality of data using 
Kolmogorov-Smirnov and Shapiro-Wilk using SPSS 20 software and giving results that the pretest and 
posttest data in the control group and experimental group were normally distributed. Checking the 
homogeneity of the variance of the pretest of the control group with the experimental group was carried out 
using the Levene test and gave the results that the pretest of the experimental group with a homogeneous 
control group or originating from the same population. Through inferential analysis using the t test, it was 
found that there were no differences in students’ mathematical problem solving ability between the 
experimental group and the control group. 

Meanwhile, the results of the experimental group and control group posttest were normally distributed 
and had a non-homogeneous variance. Because sum of samples of the experimental group and the control 
group are not the same and the variance was not homogeneous, testing was done with the t-test separated 
variant. The calculation results get the result that the value of tcount = 2.6960. To make a decision, whether 
the difference was significant or not, the value of tcount above was consulted with the value of t-table on the 
two-tail test with an error rate of 5%. Obtained ttable value = 2.40. That meant tcount> ttable (2.6960 > 2.40). So, 
it could be concluded that there were significant differences between the posttest results of students’ 
mathematical problem solving ability between the control group and the experimental group. In this study, 
the posttest of experimental group was better that control group. So, mathematical problem solving ability 
had increased after learning using the GDL-BTCC materials. 

The Increasing of Student’s Mathematical Self-Efficacy 

To determine the extent of the influence using GDL-BTCC materials on students’ mathematical self-
efficacy, the increase of mathematical self-efficacy between the experimental group were compared to the 
increase the control group. In the control group, learning worked as usual. Before and after the control group 
studied, students were asked to fill the MSEQ. The results of questionnaire before and after ordinary learning 
were analyzed using Wilcoxon Matched Pairs using SPSS 20 at the level of ∝ = 0.05. Significance value (Sig.) 
yields 0.674. Obtained that 0.674 > 0.05. That meant that there was no significant difference in students’ self-
efficacy beliefs before and after normal learning in the control group. 

Meanwhile, results before and after learning using GDL-BTCC materials were also analyzed using 
Wilcoxon Matched Pairs using SPSS 20 at the level of ∝ = 0.05. Significance value (Sig.) showed 0.030. 
Obtained that 0.030 < 0.05. That meant that there were significant differences in students’ self-efficacy beliefs 
before and after learning using the GDL-BTCC materials. Thus it could be concluded that there was a 
significant increase in students’ mathematical self-efficacy when students were taught by using the GDL-
BTCC materials while when students were taught by ordinary learning, there was no increase. 
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DISCUSSION 
From the description above, it is found that learning using GDL-BTCC materials improved students’ 

mathematical problem solving ability. The improvement of students’ mathematical problem solving ability is 
inseparable from the guided learning model that form the basis of the GDL-BTCC materials. As said by Bruner 
(1961) that discovery learning facilitated students’ thinking with problem solving skills which could then be 
transferred to various situations so as to increase intellectual potential would be increased. Meanwhile, the 
experience of students when solving problems with their small groups with socio-cultural approaches, in 
accordance with Vygotsky’s (1978) thinking, improved higher mental function. 

To solve a problem, a problem solver can use the strategy or steps formulated by Polya (1973), namely: 
first understanding the problem; see clearly what is requested. Second, understand how various things are 
connected, how the unknown is connected with data, to get ideas about solutions, to plan solutions. Third, 
implement the plan. Fourth, pay attention to the solutions that have been obtained, review and discuss them. 
Learning activities using the GDL-BTCC materials in this study included the Polya’s problem solving. When 
learning using GDL-BTCC materials, according to Dewey’s idea (1938), students learn by doing through a 
scientific approach. To improve students’ mathematical problem solving ability, students were taught by 
systematically solving mathematical problems. 

According to Alfieri et al., (2011) guidance in the form of feedback, worked examples, scaffolding, and 
elicited explanations will be very beneficial to students in students’ cognitive development. Learning by using 
the GDL-BTCC materials accommodates these guidance. In problem solving activities, each problem with SW 
was facilitated by scaffoldings. At each meeting using GDL-BTCC materials, students were asked to display 
the results of concept discovery or problem solving as examples of work, and the teacher would provided 
feedback on the presentation. In addition, alternative problem solving was provided in a SB that could be used 
as an example of work when studying independently. The results of this study were in accordance with the 
results of the materials development research obtained by Yuliani & Saragih (2015) which gave results that 
students’ ability to understand concepts and critical thinking mathematically improved when taught with 
guided discovery learning. The results of this study were also in accordance with the results of the study of 
In’am & Hajar (2017) when applying discovery learning with the scientific approach, and the result showed 
that student learning in geometry may be said very good. 

Learning by using GDL-BTCC materials that use the students’ local culture was attractive to students. 
Integration of local culture in mathematics learning also took a role in improving problem solving skills in this 
study. The results of this study were consistent with the research obtained by Yusra & Saragih (2016) which 
stated that culture-based learning, which in this case Malay culture, has a positive influence on mathematics 
learning. The study found that Joyful Learning with the context of Malay culture could help students discover 
mathematical concepts independently with the atmosphere that students like. Learning also made students 
more active in asking questions and has the ability to think more imaginatively and diverse in solving 
mathematical problems that make students better able to communicate better mathematics. The development 
of materials that provide results of increasing mathematical problem solving ability was also in accordance 
with the results obtained by Ritonga et al. (2017). The study stated that the development of learning materials 
oriented to Model of Eliciting Activities (MEA) succeeded in improving students’ mathematical problem 
solving ability in SMP Negeri 17 Medan. 

Bandura (1994; 1999) said that there were four main sources of self-efficacy beliefs, namely mastery 
experiences, vicarious experience, social persuasion, and physical and emotional states. In the context of 
mathematics learning, the mastery experience of students can be improved when students are guided in 
solving problems. Problems that were assigned to be solved by students in learning by using GDL-BTCC 
materials were challenging problems and were within the reach of students’ cognitive development. The 
success of students solving problems would increase students’ self-efficacy beliefs (Schunk & Pajares; 2001). 
Students’ vicarious experience in mathematics learning can be improved by giving students the opportunity 
to see their friends succeed in solving problems or the teacher explains how other students solve problems 
(Bonne & Lawes, 2016). This GDL-BTCC materials accommodated the vicarious experience through 
presenting the results of problem solving and student discovery. 

Interaction between students and teachers in problem solving activities such as scaffolding and 
presentation of students’ work, teachers give feedback and give praise for each student’s success (Schunk and 
Pajares, 2001). Giving feedback is a social persuasion in increasing students’ self-efficacy beliefs. The teacher’s 
activities to motivate students through ancestral upbringing in apperception activities also become a part of 
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social persuasion. Ancestral education such as: “sude do jolma na malo molo marsisukkunan” (everyone will 
be smart when doing dialectics). GDL-BTCC materials that facilitated students an comfort atmosphere 
improved students’ emotional states. These things have an effect on increasing the mathematical self-efficacy 
of students in this study. 

The increasing of mathematical self-efficacy in this study was appropriate to other researchs. The 
development GDL-BTCC materials that use local culture obtained results in accordance with the study of 
Azwar et al. (2017). The study provided results that the development of learning materials based on the 
Contextual Teaching Learning Based on the Aceh Cultural Context (CTL-BKBA) based on the first and second 
trials found that learning materials developed based on the CTL-BKBA model were effective for improving 
student representation and self-efficacy. In addition, the results of the study were in accordance with the 
results obtained by Liu & Koirala (2009) which stated that mathematical self-efficacy towards mathematical 
achievement among upper-class students in the United States was positively correlated. This study is also in 
accordance with the results of the research of Ayotola & Adedeji (2009) and Skaalvik et al. (2015) which 
obtained results that there was a strong relationship between mathematics learning achievement and self-
efficacy. 

CONCLUSION 
From the discussion above, it can be concluded that problem solving ability and mathematical self-efficacy 

of students have increased after learning using the GDL-BTCC materials. This research shows that the 
integration of local culture in mathematics learning is an important matter to be considered in an effort to 
maximize students’ mathematics learning achievements. Thus, it is expected that mathematics teachers 
facilitate students learning materials and integrate local culture in mathematics learning at school. 
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