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Abstract— This research is aimed at figuring out the
effect of discovery learning model with scaffolding on
students’ cognitive learning outcome of the eleventh
science class (XI MIPA) at tourism area in the Special
Region of Yogyakarta. This research is an experimental
research. The research was designed by employing
Pretest-Posttest Control Group Design. The sampling
technique used by the researchers was the cluster
random sampling of 224 students of XI MIPA in some
state senior high schools (SMA Negeri) at tourism area
in Special Region of Yogyakarta. The data collection
techniques were test and non-test. The test was pretest
and posttest used to measure students' cognitive
learning outcome and the non-test was observation,
documentation, and interviews. The data, moreover,
were analyzed using prerequisite tests such as normality
test of Kolmogorov-Smirnov, homogeneity test of
Levene and t-test independent sample to test the
hypothesis analysis. The result showed that there is a
significant effect of learning discovery learning model
with scaffolding on students' cognitive learning
outcome. The significant value of 0,005 < 0,05 and
Tscore > Ttable (2,889 > 1,65168) means HO is rejected
and H1 accepted. The conclusion drawn from the
research is that there is the positive and significant
effect of implementing discovery learning model with
scaffolding on students’ cognitive learning outcome.

Keywords—discovery learning model with scaffolding,
cognitive learning outcome, tourism area

. INTRODUCTION

The development of globalization era is identical
with the rapid development of science and
technology. The development of science and
technology demands a good education world to be
able to produce human resources that can compete in
the current globalization. Ngang, et al. (2013) [32]
states that in the future the education system is
prepared to build a competitive generation with the
ability to think and to solve all problems and global
issues. The provision can be obtained by students at
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schools through biology learning that is in accordance
with its nature as a science.

Biology is a part of science in which science
learning, as one of the advancement driving forces in
the era of globalization, put forward four science
domains: product, process, attitude and technology
[6]. Biology as a product refers that products in
biology learning like the principle, law, fact, and
theories have been accepted. Biology as a process
means that learning biology is a way to gain
knowledge through the scientific method. Biology as
an attitude refers that in biology learning, the learners
are able to develop the scientific attitude such as
discipline, objective and meticulous. Biology as a
technology means that the concept of science could
be applied in everyday life in various technology
products [9].

Biology learning which promotes products,
processes, attitudes, and technology is in line with the
2013 curriculum. The 2013 curriculum is developed
to cope with the development of globalization by
applying competency standard that includes attitudes,
knowledge, and skills [20]. Learning in the 2013
curriculum emphasizes on the scientific approach.
The scientific approach is a learning process designed
to enable students to construct concept, law or
principle. It covers five aspects: (1) observing; (2)
questioning; 3) collecting information
/experimenting;  (4) associating/processing  the
obtained information and (5) communicating [19].

Biology learning that emphasizes the scientific
approach or inquiry will facilitate students in
scientific activities so that students' scientific thinking
ability will be trained [8]. High scientific thinking
ability will give the positive impact on students'
cognitive learning outcome [34]. Inquiry-based
learning will facilitate students to be active in
scientific activities in order to have an impact on
improving student learning outcome [2].
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Based on the observation result, it was found that
a passive learning process is seen when teachers
dominate in the learning process in the classroom
(teacher-centered learning) and student are required
to memorize the material. Seen from the condition of
the students in the learning process, it was found that
students are less active and feel difficult in
understanding, connecting and analyzing concept
with the problem. Based on the result of the interview
with teachers, it was known that teachers find it
difficult to direct students in conducting active
learning that facilitates students to seek knowledge
independently.

There are several factors that can affect student
learning outcome such as learning method and
student learning environment [33]. Learning
environment factors include parental attitudes that
play a role in monitoring and improving physical,
emotional and intellectual characteristics to improve
student learning outcome [17].

The Special Region of Yogyakarta is famous for
its tourism area. The tourism areas greatly contribute
to the economy, increase foreign exchange, create
jobs, improve the living standard and contribute to
the development of regional imagery [17]. Increasing
the economy of people at tourism areas has an impact
on education improvement [22]. An economic
condition, employment status, and parents’
educational rates have a positive relationship to
student learning outcomes [1].

Based on observation result, in fact, at one of the
tourism areas in the Special Region of Yogyakarta
shows the average of cognitive learning outcome of
students in the last three semesters is 68, 70 and 65
meanwhile the minimum competency score is 78, so
it can be concluded that students' cognitive learning
outcomes are still not yet optimal.

Based on the problem there is a gap between
expectation and reality. The success in optimizing
student learning outcomes is affected by several
factors, one of which is the application of learning
model [5]. Therefore, it is necessary to apply learning
model that can motivate students in learning and suit
with the effectiveness of all students, one of them is
the inquiry-based learning model [35]. The inquiry-
based learning model requires students to solve
problems through investigation activities, thereby it
will increase their knowledge independently which
impact on improving learning outcomes [14].
Learning activities in the inquiry-based learning
consist of scientific  questions, formulating
hypotheses, designing experiments, collecting data,
analyzing data and drawing conclusions [16].
Implementation of the inquiry-based learning model
has the potential to optimize student learning
outcomes by positioning students as active learners
through investigation activities.
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One of the inquiry-based learning models that has
potential to optimize student learning outcomes is the
discovery learning model. The Discovery learning
model is one of the recommended learning models in
the 2013 curriculum. The application of discovery
learning model requires students to be active in
exploring and solving problems, generalizing
knowledge and confirming previous knowledge
toward new knowledge [12]. Discovery learning
model consists of five phases: (1) orientation; (2)
hypothesis generation; (3) hypothesis testing; (4)
conclusion; and (5) regulation [18]. Based on the
stages, discovery learning model has emphasized on
product, process, attitude and scientific approach. The
discovery learning model has advantages in
facilitating students to solve problems and improve
students' cognitive abilities [33]. The discovery
learning model also has some disadvantages that in its
execution it takes a lot of time and students less ready
to make the discovery of complex knowledge [15].
Therefore, inserting scaffolding into the syntax of
discovery learning is needed to anticipate
shortcoming as scaffolding helps the development of
new skill and concept in learning so that students
‘learning independence also increases which soon
affects students' learning outcomes [24]. Scaffolding
is given gradually at the beginning of the learning so
that students can construct knowledge and when the
competence of students' knowledge increases then
scaffolding will be reduced until finally eliminated
[33]. Scaffolding consists of three phases: (1)
environmental provisions; (2) explaning, reviwing,
and restructuring; and (3) developing conceptual
thinking [13].

Discovery learning model with scaffolding is a
new alternative in biology learning. The model
facilitates students in conducting investigation

activities such as identifying  phenomenon,
formulating  problems, making  hypothesizing,
searching and  processing  information  to

communicate the concept. The application of
discovery learning model with scaffolding is expected
to optimize students' cognitive learning outcome.

Based on the background of the problem, the
researchers conducted a research entitled The Effect
of Discovery Learning Model with Scaffolding on
Students’ Cognitive Learning Outcome at Tourism
Avrea in The Special Region of Yogyakarta.

Il. RESEARCH METHODOLOGY

This study was conducted in some schools
located at the tourism area in the Special Region of
Yogyakarta which consists of 4 states senior high
schools. The population of this study is all students of
X1 MIPA in some state senior high schools (hereafter
SMA) at the tourism area in the Special Region of
Yogyakarta in the academic year of 2017/2018. The
sample of this study amounted to 224 students of
class XI MIPA in SMAN 1 Prambanan, SMAN 1
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Kalasan, SMAN 8 Yogyakarta and SMAN 1 Imogiri.
The sampling technique wuses cluster random
sampling. Cluster random sampling has taken on
sampling within the cluster so that each object is
considered to have equal opportunity to be taken as a
sample [31].

This research is an experimental research which
is used to see the symptoms that appear in a certain
condition if treatment is given [31]. The research
design uses the pretest-posttest control group design.
In this study, two groups were involved in
experimental group using discovery learning model
with scaffolding and control group using expository
model. The research design of pretest-posttest control
group design is presented in TABLE 1.

TABLE1. PRETEST POSTTEST CONTROL
GROUP DESIGN
Group Pretest Treatment Postest
Experiment T1 X1 T2
Control T1 X2 T2
Explanation:

X1: Learning process using discovery learning model
with scaffolding.

X2: The learning process uses an expository model.

T1: Pretest is given to the experimental and control
group prior to treatment.

T2: Posttest is given to the experimental and control
groups after treatment.

To see the effect of the discovery learning
model with scaffolding on the experimental group
and the expository model on the control group, the
pretest was given, followed by treatment and the
posttest was given to know the learning outcomes of
each group. For normality test, the researchers uses
Kolmogorov Smirnov test. In addition, homogeneity
test, the researchers use Levene 's test and for the
hypothesis test, the researchers use the t-test.

I1l. RESULT

A. Description of Pretest Data (Before Giving
Treatment)

Pretest data is the data of students’ cognitive
learning outcome before being given different
treatment at each research group. The following
description of pretest data from experimental and
control groups is presented in TABLE 2.
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the experimental group. The maximum pretest score
of the experimental and control groups have in
common that is 85. The minimum pretest values of
the experimental and control groups have similarity
that is 40. The standard deviation of the experimental
group is 11,871 and the control group is 11,876.

B. Description of Posttest Data (After Treatment)

Posttest data is data of the students’ cognitive
learning outcome after given different treatment to
each research group. The following description of
posttest data from the experimental and control groups
is presented in TABLE 3.

TABLE 3. POSTTEST DATA DESCRIPTION
Group Max. Min. Mean Std. Dev.

Experiment 100 60 81,61 9,353
Control 95 55 75,98 11,086

TABLE 2. PRETEST DATA DESCRIPTION
Group Max. Min. Mean Std. Dev.

Experiment 85 40 60,71 11,871
Control 85 40 61,87 11,876

Based on the data presented in TABLE 2. the
average pretest score in the experimental group is
60,71 and the mean score in the control group is
61,87. This means that the average pretest score of
the control group is higher than the average score of

Based on the data in TABLE 3. the average
posttest score in the experimental group is 81,61 and
the mean score in the control group is 75,98. This
means that the average score of the experimental
group posttest is higher than the mean of the control
group. Meanwhile, the maximum posttest score of the
experimental group is 100 and for the control group is
60. In addition, the minimum posttest of the
experimental group is 60 and for the control group is
55. The standard deviation of the experimental group
is 9,353 and control group is 11,086.

The following comparison of the average
pretest score and posttest score is presented in Fig. 1.
and Fig. 2.

61.87

62

Experiment Control

Fig. 1. The Average Pretest Score

84
82
80
78
76
74
72

81,61

Control

Experiment

Fig. 2. The Average Posttest Score
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Based on the data in Fig. 1. the average pretest
score in the experimental group is 60,71 and the mean
score in the control group is 61,87. This means that
the average pretest score of the control group is
higher than the average score of the experimental
group. In the Fig. 2. the average posttest score in the
experimental group is 81,61 and the mean score in the
control group is 75,98. This means that the average
score of the experimental group posttest is higher
than the mean of the control group.

C. Test Prerequisites

Hypothesis testing was conducted after the
prerequisite test to determine that the hypothesis test
statistics to be used. The prerequisite test used is the
normality test and homogeneity test.

A. Normality Test

Normality test is conducted to know a sample
come from the population has normal distribution or
not. Normality test used was Kolmogorov Smirnov
test with o = 0,05. Criteria of judicial decision is if the
value of significance is greater than o (Sig. > a), then
it can be said that the distribution is normal. The
following test result shows the normality of pretest
and posttest data of cognitive learning outcomes. It is
presented in TABLE 4.
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TABLE 4. NORMALITY TEST RESULT OF
PRETEST AND POSTTEST
Data Sig Value. of Each Group Decision
Experiment Control

pretest 0,105 0,069 Sig. > a
normal

posttets 0,200 0,188 Sig. > a
normal

Based on TABLE 4, it shows that the results
normality test of pretest and posttest in the
experimental group are 0,105 and 0,200, respectively,
while the normality test of pretest and posttest in the
control group are 0,069 and 0.188, respectively. This
means that the normality test result for each pretest
and posttest data in the experimental and control
groups is greater than o = 0,05. This shows that the
normality test of pretest and posttest for each group is
normally distributed.

B. Homogeneity Test

Homogeneity test is performed to find out
whether the data is homogeneous or not.
Homogeneity test used is in this research Levene test
with a = 0,05. Criteria for the decision of the test is if
the value of significance is greater than o = 0,05 (Sig.
> @), then it can be said that the distribution is the
homogeneous data. The following result shows the
homogeneity of pretest and posttest of cognitive
learning outcomes. It is shown in TABLE 5.

TABLE 5. HOMOGENEITY TEST RESULT
OF PRETEST AND POSTTEST
Data Grup Sig. Value Decision
Pretest Experiment 0,093 Sig.Value > a
and Control Homogenous
Posttets Experiment 0,074 Sig.Value > a
and Control Homogenous

Based on TABLE 5. It shows that the
homogeneity test of pretest result in the experimental
group is 0,093, while the homogeneity test of posttest
in the control group is 0,074. This means that the
homogeneity test result on each pretest and posttest
data in both experimental and control group are
greater than o = 0,05. This shows that the value
variant in the experiment and control classes is the
same.

D. Hypothesis Testing

After the prerequisite test is met, then the
hypothesis testing is done. The data, then was
analyzed using is t-test. The criteria used in
hypothetical decision making is the level of
significance (a): 0,05, that Ho is rejected if the
probability significance (sig) < a (0,05). This means
that if the probability significance (sig) < 0,05 then the
null hypothesis (Ho) is rejected and if the probability
significance (sig) > 0,05 then the null hypothesis is
accepted. Testing hypothesis of the null hypothesis
(Ho) and the alternative hypothesis (Ha) is as follows:

Ho: Discovery learning model with scaffolding does
not affect students’ cognitive learning outcome.

Ha: Discovery learning model with scaffolding has
the effect on students’ cognitive learning
outcome.

The hypothesis test result is presented in TABLE 6.

TABLE 6. HYPOTHESIS TEST RESULT
USING THE T-TEST
Learning T Df. Sig. Decision
Outcome
Posttest 2,889 110 0,005 Ho is
rejected,
(there is the
effect)

Based on TABLE 6, it appears that the
significant value of cognitive learning outcome of the
posttest is 0,005. This shows that Ho is smaller than o
(0,05) and Tscore > Ttable (2,889 > 1,65168) that Ho
is rejected, it means that there is the difference
(effect). This means that there is effect on cognitive
learning outcome of posttest, thus the discovery
learning model with scaffolding affects students'
cognitive learning outcome.

IV. DISCUSSION

The researcher used the following two treatments in
the present study:

a. Taught by using discovery learning model with
scaffolding (experimental group).
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b. Taught by using ekspository model (control
group).

Student in the experimental group were
instructed with discovery learning model with
scaffolding . In the instruction based on discovery
learning model with scaffolding, teaching and
learning activities and lesson plans were designed to
maximize students active involvement in the learning
process. Here is the phase of the discovery learning
model with  scaffolding: (1) environmental
provisions; (2) orientation; (3) explaning, reviewing,
and restructuring; (4) hypothesis generation; (5)
hypothesis testing; (6) conclusion; (7) developing
conceptual thinking and (8) regulation [18];[13]

In the environmental provisions phase, teachers
map out the students' initial knowledge through the
test of learning outcomes, while the students perform
mapping tests. In the orientation phase, students
identify the problem phenomena and formulate
problems, while teachers facilitate them. In the
explaining, reviewing, and restructuring phase,
Teachers help students to constuct new knowledge
start from formulating problems to finding the
concepts, while students identify problems to find a
concept. In the hypothesis generation phase, students
formulate a hypothesis based on the formulation of
the problem, while teachers facilitate them. In the
hypothesis testing phase, students do experiments to
prove the hypothesis, while teachers facilitate them.
In the conclusion phase, students make conclusions
based on experiments, while teachers facilitate them.
In the developing conceptual thinking phase, teachers
help students to discuss the final answer and looking
for alternative answers, while the students discuss the
final answer and look for alternative answers. In the
regulation phase, students confirm and evaluate
learning outcomes, while teachers facilitate them.

In the control group, a teacher directed strategy
representing the ekspository model was used. The
teacher used direct teaching and question and answer
methods to teach related topics . Basic explanations.
teaching approach where students are completely
passive, were used while teaching the hidden
strangles unit. Teaching strategies consisted of the
teacher’s explanations and textbooks. In this group,
the teacher provided instruction through lecture and
discussion methods to teach the concepts. The teacher
structured the entire class as a unit, wrote notes on the
chalkboard about the definition of concepts, and
passed out worksheets for students to complete. The
primary underlying principle was that knowledge
takes the form of information that is transmitted to
students. After the teacher’s explanations, some
concepts were discussed, prompted by teacher-
directed questions.

The result of this study indicates that the
discovery learning model with scaffolding applied to
the experimental group had the effect on the students'
learning outcome compared to the exposure model in
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the control class. The average pretest value of control
group is higher than the experimental group that is
61,87 and 60,71. The average posttest of experiment
group is higher that is 81,61 compared to control
group that is 75,98. The experimental group posttest
score is higher because the use of discovery learning
model with scaffolding causes the students to be more
active to think and look for how to solve the given
problems.

Based on hypothesis test (Ho), t-test of
discovery learning model along with scaffolding has
the effect on students’ cognitive learning outcome
with the significance value of 0,005. The value of
significance is smaller than the value a = 0.05, this
shows that the model discovery learning with
scaffolding affects the students' cognitive learning
outcome. The results of this study are in accordance
with the results of research Suendarti (2017) [21] that
the discovery learning model is very good to
implement in science learning because the discovery
learning model basically requires students in
exploring and developing students' knowledge so that
the impact can improve learning outcome. In line
with this, Jew (2012) [28] says that the discovery
learning model can improve the mastery of material,
retention, transfer of knowledge and more significant
learning. The Increasing knowledge of students will
affect the result of learning / academic achievement
and mastery of concept in learning [29]. Rahmann &
Maarif (2014) [27] stated that learning outcome using
discovery learning model is better tahn learning
outcome using expository model. The same things
Melani, et al. (2012) [26] explains that there is a
significant influence in the application of discovery
learning model to student learning outcome.

Inserting scaffolding on discovery learning
syntax is needed to anticipate the shortcomings of the
discovery learning model. Scaffolding has a positive
impact on students in developing new skills and
concepts in learning [3]. As the development of new
skills and concepts in learning, students
‘independence also increases, which affects students'
learning outcomes [15].

Learning outcome can be affected by several
factors one of which is the environment [11]. The
tourism area contributes greatly to the economy and
improves the living standard of the surrounding
community [7]. indirectly the role of economics in
tourism area has a positive effect on student learning
outcomes because the role of economic impacts on
the completeness of facilities and the instructional
learning that allows students to obtain information
required students [23]. The tourist area has the
environmental condition withe the high level of
education indirectly will have an impact on the high
ability of students' scientific thinking [17]. The ability
of optimal scientific thinking enables improving
student learning outcomes [4]. Kahn, et al. (2015)
[25] state that highly educated parents have a greater
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influence on children to study and achieve well in
their education at secondary school, same as
(Slameto, 2010) [30] which states that student
learning outcome can also be influenced by internal
factors and external factors. Internal factors such as
physical factors, psychological factors, and factor
factors, while those included in external factors are
the family factor, and school factor.

V. CONCLUSION

Based on the result of hypothesis testing, it can
be concluded that there is a positive and significant
effect of the implementation of discovery learning
model with Scaffolding on XI MIPA students’
cognitive learning outcomes at tourism areas in the
Special Region of Yogyakarta. This is supported by
the result of t-test with 5% significance level which
indicates that the value of significance is smaller than
a = 0,05 (0,005 < 0,05) and Tscore > Ttable (2,889 >
1,65168) so the reject the null hypothesis and accept
alternative hypothesis.

Despite the student learning outcome can be
affected by the learning method, the environmental
factors in tourism area such as economic factors,
education level, and school environment indirectly
can also affect it.
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