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Abstract. Difficulties of primary school students in solving mathematical problems that require
problem solving or reasoning abilities indicate the existence of problems in the process of
learning mathematics, because one of the purposes of learning mathematics in primary
school is to develop the students’ mathematical problem-solving skills. As a solution to
overcome the problems, this research aims at understanding how the implementation of the
guided discovery learning model influences mathematical problem-solving skills. This research
employs a quasi-experimental design by involving all fifth-grade students at one of primary
schools in Tebo Regency, Jambi. The simple random sample was conducted to obtain class
VB as experimental class, and class VA as control class. Based on the results of the final score,
experiential class obtained an average score of 86.00, and conftrol class obtained an average
score of 76.93. The results of hypothesis test using t-test obtained tcount = 2,203 > ttapie = 2,020,
which indicated that Ho was rejected, and Hi was accepted. Therefore, the guided discovery
learning model influenced the fifth-grade students’ mathematical problem-solving skills, thus it
is recommended for teachers to be able to use the guided discovery learning model in the
mathematics learning process.
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INTRODUCTION ~ Primary school is the most determining how to solve a problem, to
important part of learning that every train students’ analytical thinking in solving
student must pass successfully. The success a problem accurately and appropriately,
at primary school level wil determine and to train students in sorting a problem
success at a further stage. At this level, solving systematically, so that the students
classroom teachers have the responsibility have the ability to solve problems
to teach five fields of study. Mathematics is experienced directly in daily life (Elfiadi,
one of five subject areas, which is taught 2015).

by teachers as an effort fo improve and

N . The occurrence of a fundamental change
maintain the quality of human resources

in people's lives in the 21st century (Wijaya,
Sudjimat, & Nyoto, 2016) has affected

(Sahin, 2018). Through the implementation

of mathematics learning, every generation
. o primary school participation in  major
in Indonesia is expected to develop the

- ] ) ) changes (Anderson-levitt,  Sirotq, &
ability of students to think logically in
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Mazurier, 2016). This causes the needs of
that

educational needs to produce students

learning is able to produce
with problem-solving skills in mathematics,
has become something important to be
considered. Changes that occur rapidly in
the present will provide opportunities, if it is
properly utilized, but it can be disastrous, if it
is not systematically planned, structured,
(Redhana,  2019).

Basically, the mission of the educational

and measurable
system is to produce students who have the
ability and skills in accordance with the
(GUrbUzturk,

2018), because in fact, mathematics is

needs of every generation

considered as a science education that
always seeks to overcome problems of
each generation (Condon & Wichowsky,
2018).

Indonesia, as a large developing country,
must consider the current development,
especially those related to basic education
(Prearse, 2014), as predicted that in the
2045,

demographic bonus (Kemenku, 2017), in

year Indonesia will obtain

which the number of working or productive

age population  (Indonesian  golden

generation) is greater than the old or
unproductive population. If this generation
is well prepared by the Indonesian
educational institutions, they will be able to
positively accelerate the progress of
Indonesia in every aspect of life, especially
in the aspects of technology, education,

arts and culture (Prayitno, 2015).

Pasaribu (2017) defines mathematics as a

determinant part of the development and

[254]

students’ self-realization of in primary school
education. It is expected to readlize the
golden generation of Indonesia with the
ability to implement their knowledge in
situation

every development (problem-

solving) that develops rapidly (Prastiwi,
2018), thus, the students are used fo solving
problems that occur in complicated daily
(Nurhanifah, 2018),

provisions to answer future needs by being

life and being as
actively involved in determining change in

the world.

The problem-solving ability is a logical

thinking process in determining the most
appropriate  way to solve a problem.

According to Polyo &

2015),

defined as an intellectual activity in solving

(in Rahayu

Afriansyah, problem solving is
a problem encountered based on the
provision of knowledge, so that every
student needs to have it as evidence of
their participation in learning mathematics

taught by teachers in primary school.

According fo Charles and O’'Daffer (in
Harahap & Surya, 2017), the purpose of
teaching mathematical problem-solving
skills of students is to boost their thinking
skills, to enhance the ability fo choose and
determine the right strategy in solving a
problem, fo develop aftitudes and
confidence in solving problems, to get used
to using their knowledge in connecting
theory with practice, to train them to
monitor and assess their own thoughts and
work in solving problems, to get used fo
solving  problems in

a cooperative

condition, to get used to finding the correct



Akhmad Badrul Lubis, Yelvema Miaz, & Indah Eka Putri, Influence of the Guided Discovery Learning...

answer from a variety of different problems.
Based on these objectives, it is expected
that the learning process of mathematics in
primary  schools’ students regarding
problem-solving, will produce students who
are able to answer the challenges of

dynamic world change.

However, in fact, the main problem in the
implementation of mathematics learning at
the primary school level in Indonesia is that
mathematical problem-solving skills  of
primary school studentfs in Indonesia are
low. This was evidenced from the research
International
Study
conducted by Frederick K. S (in Elfiadi,
2015), that

Indonesia had a low problem-solving ability

findings of Trends in

Mathematics and Science

which  shows students in
compared to the problem-solving skills of
students from various countries, including

most countries in the Asian region.

This is due to the implementation of
learning in Indonesia that is only referring to
procedural matters, thus the learning has
not emphasized the problem-solving, which
is carried out by the students themselves.
Regrettably, the learning only emphasizes
on the students' ability to memorize
formulas, but with limited implementation,
so that the students face difficulty in
answering complex questions requiring a
logical explanation. The data are also
supported by Indonesia's ranking in the
the

Indonesian

about of
by
conducted by Programme for International

Student Assessment (PISA) Survey in 2015,

research mastery

mathematics children

[255]

by learners, in

Indonesia was ranked at 63rd out of 70

involving  15-year-old
countries in the world (Antara, 2017). Lack
of the ability of the Indonesian students in
solving mathematics problems has a
negative effect on the quality of human
resources, because the schools cannot
optimally maximize all abilities of each
Indonesian student as the next generation

(Cahyani & Setyawati, 2016).

In general, the most primary school

students regard mathematical problem-
solving as a very challenging skill to master
2018). The

conducted various ways to improve the

(Ozsoy, government  has
quality of Indonesian education, so that

sfudents have the ability to solve
mathematical problems. One of the most
and fundamental changes conducted by
the Indonesia government is curriculum
changes, for examples, the shift of KISP

curriculum into to 2013 Curriculum with the

novelty in almost every component,
particularly in  the implementation of
infegrated thematic learning in each

subject by using a scientific approach
(Utami, Yamtinah, & Es, 2016). In attempting
to support this change, the ftraining was
held for teachers to implement the learning
using 2013 Curriculum, even though there
were several obstacles in its
implementation in the classroom (Artapati

& Budiningsih, 2017).

The be

recognized is that the learning conducted

most important  aspect to

in the classroom by feachers determines

the quality of students’ mathematical
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problem-solving skills (Wasserberg, 2018).

Mathematics, as a subject related to
counting activities, indeed determines how
good the quality of students' problem-
solving skills, because it is related to the
arithmetical skills (Ulu & Ozdemir, 2018).
Therefore, Griffen (2015) states that learning
in classroom will determine the quality of
students produced. Homeroom teachers
as an educator who are responsible in
classroom become the main factor in
determining the students’ problem-solving
skills. According to Shabir (2015), since
homeroom teachers directly face the
students in classroom, they must be able to
implement the learning in classroom that is
interesting for students, so that they can like
related  to

the

mathematics,  especially

arithmetic in  developing students’

problem-solving skills.

In fact, the teachers at primary school level
successful

skills

are expected to create

development of problem-solving
based on a result of learning activities on
five subjects (Mccloskey & Quay, 2018),
which is still cannot be obtained in the
process of mathematics learning.
Meanwhile, mathematics learning should
prioritize the learning process and create
classroom situation that provides
opportunities for the students to find their
own knowledge to be applied in solving
their problems. Hence, they will get used to
carry out certain problem-solving activities
related to mathematics, and even other
four subjects. However, this learning is even
with  the

implemented conventional

[256]

learning process that emphasizes paradigm
in learning outcomes as a determinant of
the successful implementation of learning
mathematics and other subjects. Thus, the
learning is only conducted implementing a
scientific without

approach any

consideration. Therefore, the results are still

not able to develop the maximum
mathematical problem-solving  skills  of
students.

Based on the aforementioned general
problems, it was found that in fifth-grade at
one of primary schools in Tebo Regency,
Jambi, the learning was still found
implementing the one-way learning, i.e.
teachers are more active in delivering
learning material to students (Astra &
Sumiati, 2008), thus it resulted in some
students could not focus on the learning,
and they only passively listened to
teachers, got sleepy, and played objects
that are not related to its learning. In this
learning process, the students were
assigned to memorize some of the formulas
learned in each meeting, without applying

it correctly fo complex questions.

In addition, the students have not been
taught to find their own concepts or
formulas to be mastered. In the learning
activities conducted by the teachers, the
stfudents passively  obtained learning
material presented by the teachers. These
problems are also found in other research
results revealed that the

had

in which the

students  still low mathematical

problem-solving skills, so that it raised the

idea in the students’ mind that
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mathematics is a difficult or boring subject
to learn (Rahayu & Afriansyah, 2015). This
understanding resulted in the lack of the
implementation of learning conducted by
the teachers, and some students had a low
attendance when learning mathematics,
influential students'
the
subsequent problem-solving skills (Kirksey &

Gottfried, 2018).

which is very on

understanding  of material and

The problem identification in this research is
that the students had low problem-solving
skills,
teaching performed by the
the

due to conventional mathematics
teachers.
Hence, students considered that
mathematics was a difficult and boring
subject fo learn because it was related to
calculations that are difficult fo understand.
However, it should be realized that the
learning process also has an impact on
students’ inactivity in classroom, because
the learning activity is considered boring by
stfudents since they were only asked to
memorize formulas without having
opportunities to apply it. Thus, they were
not used to find their own formula fo solve

the problems in mathematics.

If this kind of learning still remains, it can
negatively affect the students’ abilities to
compete with other students in regions,
national and international scopes. Thus, it is
believed to be difficult to determine their
Indonesia.. Hence, it

development in

requires the appropriate response fo

improve the learning process.

[257]

The previous research showed that the

appropriate  implementation of guided
discovery learning model in mathematics
was able to improve and train the students’
mathematical problem-solving skills (Kara &
2018). the

determination of a specific model in a

Incikabi, Moreover,
learning can improve students’ academic
performance (Kdasper, Uibu, & Mikk, 2018).
Oneof the proposed models is developing
skills, be

implemented to overcome problems in the

problem-solving which can

implementation of mathematics. Based on
the literature review and research that had
been conducted previously, the problems
in of

occurred the process

be

learning
by

discovery

mathematics can
the

This

overcome
implementing guided
learning model. learning model’s

emphasis is on giving questions from
teachers (in the form of problems) rather
than giving explanations to students, and
this is also considered as a model that
provides opportunity for the students to
compile, process and arrange data
assigned correctly (Nerita, Hartati, Maizeli,
& Afza, 2019), This is in line with Freudental
2014), that

Mathematics is not a product presented in

(in Rusmiati, stafing
a finished form, instead students must learn
and find it independently with teachers as
facilitators, so that the students are more
active in solving problems provided by
teachers. Previous researchers who have
conducted research the

on guided

discovery learning model include:
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Lendi (2015) conducted the research on
the effect of the guided discovery learning
strategy to the fifth-grade primary school
critical in the

students’ thinking ability

process of learning natural sciences.
Theresearch results revealed that there was
a significant influence between the model
used by the researcher and the students’
critical thinking ability in the process of
learning natfural sciences. Additionally,Aini,
Tukiran, & Qosyim (2013) conducted the
research on the guided discovery
integrated learning the Webbed type on
the theme of Biopesticides. The research
results revealed that this model had a
significant effect on three learning aspects
(behaviors, knowledge, and skills) of the

students.

The novelty of abovementioned previous

research is on the implementation of
Guided Discovery, which was done using
scientific approach by conducting several
activities, such as:

observing, asking,

gaining information, experimenting, and

communicating, which was the
characteristic of 2013 Curriculum. Even
though the scientific approach was not
done sequentially, since it was made to be
appropriate  with  the learning model.
However, this Guided Discovery learning
was implementedit sought to see how it
affected the students' problem solving skills
on mathematical problems provided by

tfeachers.

According to aforementioned issues, this
research seeks to provide solutions to those
research entitled

issues by conducting

[258]

Influence of Guided Discovery Learning

Model on Primary School Students'

Mathematical Problem-Solving Skills.
METHOD

This research employs a quasi-experimental

design, which was implemented to

examine the influence of the guided
discovery learning model to the fifth-grade
students’ mathematical problem-solving
skills in Tebo Regency, Jambi. According to
(2006), the

research aims at obtaining causality from

Suryabrata experimental
the experimental group applied to several

treatment conditions that are then
compared with the results of the conftrol
group, which were not given the same
freatment as the experimental group. Thus,
the researchers are able to know how the
guided model

discovery learning

influenced the students' problem-solving
skills. Through statistical calculations, it is
expected to answer the predetermined

hypothesis.

The population of this research was all fifth-
grade students at one of primary schools in
Tebo Regency, Jambi. There were 43 fifth-
grade students selected who were 11-12
(in Ufie, 2017)

sfudents at this age have a concrete

years old. Piaget states

operational stage in the development of
that it

differences in solving problems, especially

knowledge, so has its own

those relating to concepts that exist in

mathematics learning, in  which the

sfudents unconsciously have it. Based on

the data of daily tests done using validity,
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homogeneity test, and Mann-Whitney U
tests, the results revealed that the data of
daily test showed that the class data were
distributed,

variance, and had average similarity, thus

normally homogeneous
by using Simple Random Sampling (SRS),
class 5B was determined to be a class with
the implementation the guided discovery
learning model (experimental class), and
class 5A was determined to be a class with
the conventional

implementation  of

learning (conftrol class).

The research was conducted in three
stages: planning activity stage (determining
the location and schedule of the research
to testing the questions), the implementing
activity  stage  (conducting  learning
activities in experimental class using the
guided discovery learning model, and in
the control class using conventional
learning), and completing activity stage

(conducting the final test to the sample

classes to making a research). The
instrument used to determine the students'
mathematical problem-solving skills is a list
of questions that required problem-solving
skills, which were administered to the
students to solve by both of the classes.
The results were checked using 4-point
scale rubric, namely analytical rubric, so
that tfeachers could make assessments
based on certain criteria, so they were able
to analyze the strengths and weaknesses of
each student based on predetermined

criteria.

This research was conducted from 20 April
2018 to 5 May 2018 at one of the primary
schools in Tebo Regency, Jambi, in which
the 5B class was determined as an
experimental class and the 5A class was
determined as a control class. In each
class, there were five meetings conducted
with the implementation of KI-3 and KI-4

(Kemendikbud, 2016), which is as follows:

Table 1. The Core Competence and Basic Competence.

Kl (Kompetensi Inti = Core Competence)

KD (Kompetensi Dasar - Basic
Competence)

3. Understand factual and conceptual knowledge by
observing and questioning based on curiosity about
himself, God's creatures and their activities, and objects

found at home, at school, and at playgrounds.

4, Provide factual and conceptual knowledge in clear,
systematic, logical and critical language, in aesthetic

3.6 Explain and determine
simple building blocks (cubes
and blocks).

4.6 Making simple building
blocks (cubes and blocks).

works, in movements reflecting healthy children, and in
actions reflecting the behavior of children who have a

faith and noble character.

In order to find out the findings of this
research, several tests were conducted. if
the data were normally distriouted and
homogeneous variance, the f-test was

used, if the data were normally distributed,

[259]

but not homogeneous variance, the f-test
and the Mann-Whitney test was used if the
not

research  data

distributed.

were normally
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RESULTS After conducting the learning process, and
providing the final test to the sample

classes, the obtained results are as follows.

Table 2. Result of Students' Final Tests.

Students who achieve
Minimum Criteria of

Class Number of Maximum Minimum Mastery Learning (KKM,
Students Score Score .

Kriteria Ketuntasan

Minimum)
Experimental 21 100 75 18 85.71%
Control 22 90 53 15 68.18%
Source: The data of the students’ final tests
Table 2 presents that the KKM was 75. After obtaining the final test calculation
Moreover, the experimental class with 21 results, several tests were conducted,
stfudents obtained the maximum score of namely normality tests, data homogeneity
100, and the minimum score of 75, and the tests, and statistical tests conducted to
number of students who had a score answer the research hypotheses, with the
above KKM was 18 students (85.71%), explanation as follows:
which was higher than the control class
. i Normality Test
with 22 students that obtained the
maximum score of 90, and the minimum In this research, the Liliefors test was used
score of 53, and the number of students for data normality testing. Based on the
who had a score above KKM was 15 Liliefors test on the experimental and
students (68.18%). conftrol classes, the results obtained that Lo

and Liavle With a real level = 0.05, which is
Data Analysis

presented in Table 2:

Table 3. Result of Normality Test on the Sample Class.

Class N Lo Liable Information

Experimental 21 0.1038 0.186 Normal

Confrol 22 0.1832 0.183 Normal
Source: The data of the students’ final tests
Table 3 presents that the experimental class The data homogeneity test was conducted
obtained Lo of 0.1038 < Ltable Of 0.186, while to determine whether two sample classes
the conftrol class obftained Lo of 0.1832 < had homogenous in variance or not. The
Liable Of 0.183, so that it can be concluded homogeneity test was conducted using F-
that the results of normality test revealed test. The results of determining
that the both sample class data had homogeneity from the research data
normally distributed. obtained that the calculation results are as

follows:

Homogeneity Test

[260]
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Table 4. Result of Homogeneity Test on the Sample Class.

Class Feount Fiable Information

Experimental & Confrol 1.99 2.11 Homogeneous Variance

Source: The data of the students’ final tests

Table 4 presents that the both sample After conducting the normality and
classes had Feount Of 1.99 < Fiapie Of 2.11. The homogeneity tests, the results revealed that
research results showed that the both the data were normally distributed and
classes had homogenous variance data. homogeneous variance, thus, the
hypothesis testing was conducted using t-
Hypothesis . .
test with the calculation results as follows:
Table 5. Result of Hypothesis Test on the Sample Class.
Class S fcount ttable Conclusion
Experimental & Control 14.21 2.203 2.020 H1 was accepted

Source: The data of the students’ final tests

Table 5 presents that the both sample change the learning process in a good
classes had teount Of 2.203 and tianie Of 2.020, direction, it is expected to be able to
or feount > Trable, Which indicated that Hi was create future generations that will be
accepted, or the guided discovery distinctive  from  current  generations
learning model had an influence on the (Uusiautti, Paksuniemi, & Matta, 2013).

students’ mathematical problem-solving

il In addition, the consideration of the
skills.

implementation of the guided discovery
DISCUSSION model in KD 3.6, which explains and

determines simple building blocks (cubes
The research results revealed that the . .

and beams), was compatible with the
guided discovery learning model with a ) ) )

implementation of learning conducted
scientific approach was able to achieve K ) ) )

concretely related to infroduction of simple
in mathematics subjects, because the . )

concepts in learning, thus the researchers
model is considered suitable for learning in )

were able to see the influence of the
primary school. The characteristics of .

learmning model on  the  students’
mathematics subjects in primary education ) ) .

mathematical problem-solving skills. The
units, starts from knowing the conceptfs,

results revealed that the models could
finding formulas, doing problem solving, to ) . .

achieve the Kl andthe implementation of
reasoning, so that this learning model can ) . .

guided discovery education models

[261]
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implemented in schools aims at changing
the conventional learning conducted by
teachers, since Kosteleckd (2010) affirms
that
influenced by country’s
This

the achievements

conventional learning is strongly

political and

cultural  systems. is considered

significant, since in
mathematics have become one of the
world's concerns in the education field

(Ozerk, 2018).

The

guided discovery

the

has

successful  implementation of
learning model
developed the fifth-grade primary school
students' mathematical

skills (Aball & Kaan, 2018). According to

problem-solving

Nahdi (2018), the research results revealed
that the guided discovery learning model
had a good influence on the students’
problem-solving skills.  Similarly, Nupita's
(2013) research revealed that the guided
discovery learning model had a positive
influence on the fifth-grade primary school
students’ problem-solving skills in natural
sciences. These research results are in line
with the results of this research, which
revealed that the guided discovery
learning model had an influence on the
fifth-grade  primary

mathematical problem-solving skills. Thus,

school students'

this research strengthened the previous
research results, especially in introducing

the implementation of the guided

discovery learning method in 2013

Curriculum by using the scientific approach
in developing the fifth-grade primary
school students' mathematical problem-

solving skills, which is in the final stages of

[262]

development of knowledge from concrete

operations to formal operations. This
learning had been conducted to change

the students’ knowledge (Winne, 1985).

Through various series of activities, the
results of the final test of the experimental
class that was exposed toguided discovery
learning model, was better than the control
classes that was exposed toconventional
learning.This was evidenced by the final
test scores of the experimental class
students obtaining an average score of
86.00, while the control class obtaining an
average score of 76.93. This research can
be used to differentiate the quality of
learning (Park, 2017), because what is
received (information) by the students at
each meeting will be able to have a
significant influence on the development
of the skills

(Temur, 2012).

students’ problem-solving

If the experimental class and the control
class are compared with the two data, the
obtained conclusion would-be that the
experimental class with  the guided
discovery learning method resulted in the
better mathematical problem-solving skills,
compared to the control class with the

conventional learning.

In addition to the comparison of the

average scores of students, after

conducting a series of fests, such as
normality, homogeneity, and hypotheses
tests, the results showed that the data were
normally distributed, and homogeneous

variance, which fulfiled the prerequisites to
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answer the hypothesis by using t-test. The
results revealed that tcount Of 2.203 > tiaple Of
2.020, which indicated that the guided
discovery learning model, had an influence
on the fifth-grade students' mathematical
problem-solving skills at one of primary

schools in Tebo Regency, Jambi.

Based on the final test conducted by the
researcher, the test given has an important
role in the learning process (Sahin, 2018), In
aftempting fo understand the students’
problem-solving skills in the experimental
and confrol classes, the percentage of
indicators for each item was analyzed to
see the students’ mathematical problem-
solving skills in each question that contains
indicators. After conducting the
calculation in the experimental class, the
results revealed that the  highest
percentage of questions were in question
2a on the scale of 3 with the indicators of A
and C, and the average items of 100%,
while the lowest percentage of questions
were in question 7 on the scale of 3 with
the indicators of A and B, and the average
items of 44.44%. Meanwhile, in the conftrol
class, the highest percentage of questions
were in question 2b on the scale of 3 with
the indicators of A and B, and the average
75.45%, the

percentage of questions were in question 7

items of while lowest
on the scale of 3 with the indicators of A, B,
and C, and the average items of 47.47%.
The indicated that the

model could affect the students’ problem-

results learning

solving skills well, because the future

education must be able to produce the

[263]

students who can answer world changes

occurred quickly, with the students’

problem-solving skills (Kim & Lee, 2018).

Based on the aforementioned explanation,
in the process of problem-solving activities,
the students in the experimental class had
a better ability to solve problems provided
by the teacher. In contrary, the students in
the conftrol class tended to have difficulty
in solving problems, since many of the
students answered the questions incorrectly
. so that the results revealed that the
guided discovery learning model had an
influence on the fifth-grade primary school
students' mathematical problem-solving
skills, and the interrelation of each subject
in the of

supporting development

mathematical problem-solving  skills is
required by students to provide a greater
opportunity to learn (Barney & Deutsch,
2012) Therefore, mathematics is a field of
sfudy consisting of concepts, abstracts,
algorithms, and symbols, which are directly
related to the real world of students (Kara

& Incikabi, 2018).
CONCLUSION

The conclusion of the implementation of
this research showed that the average
score of the students' final test obtained in
the experimental class was 86.00 while in
the control class, the students had an
average value of 76.93. Then the students’
final test data was analyzed using a
statistical test to answer the hypothesis then
teount > ttaple Or 2.203 > 2.020, in meaning

thatHo was rejected and Hi was accepted.
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Thus, the drawn conclusion is that the
implementation of the guided discovery
learning model had an influence on the
students’ mathematical

skills.

problem-solving

This research results are expected to be

useful for every party who plays a direct

role in the primary school education,
especially for teachers who teach
mathematics to fifth-grade at primary

school who seekto implement the guided
discovery learning model with a scientific
to that

the

approach produce learning

develops stfudents’ mathematical

problem-solving skills.
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