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Abstract—PBHL is a learning model that combines PBL with hybrid learn-
ing. This study aims to 1) determine the effect of the PBHL model on spatial
thinking ability and 2) determine the effect of the PBHL model on geography
learning outcomes. This study uses a quasi-experimental design of the pretest-
posttest control group. The research subjects were students of the Social Sci-
ences Education Program, Universitas Islam Negeri Maulana Malik Ibrahim
Malang, Indonesia. The selection of research subjects uses purposive sampling
and obtained the experimental class (32 students) and the control class (28 stu-
dents). This study uses the instrument of spatial thinking ability adopted from
Huynh and Sharpe in the form of multiple-choice tests and the instrument of
learning outcomes assessment in the form of essay tests. Data were analyzed
with an independent sample t-test which was previously tested for normality
and homogeneity prerequisites. The results of the study concluded that 1) the
PBHL model had a significant effect on spatial thinking ability and 2) the
PBHL model had a significant effect on geography learning outcomes. The av-
erage gain score of spatial thinking ability and geography learning outcomes in
the experimental class is higher than the control class. Suggestions for further
research with different subjects and variables, integrated e-learning application
should be used to make the planning and implementation of PBHL learning eas-
ier and more successful.

Keywords—PBHL models, spatial thinking ability, geography learning out-
comes.
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1 Introduction

Spatial thinking ability is an important skill possessed by students in studying ge-
ography. Through spatial thinking, students have academic excellence and are sensi-
tive to the potential of the surrounding environment [1]. A person with the ability to
think spatially can analyze and connect between spatial information [2], [3]. However,
the facts show that students' spatial thinking ability is still low [4], [5]. This condition
is assumed to affect the low geography learning outcomes.

Efforts are needed to improve students' spatial thinking ability. One of them is
through PBL learning [6]. Problem-based learning model is able to encourage stu-
dents to think objectively [7], critically [8], and analytically [9]. Cognitive abilities
are able to shape student reasoning in investigations to solve problems contextually
[10], so that student learning outcomes become high [11]. Contextual investigation
requires spatial thinking ability to recognize space, apply spatial technology, and use
thoughts in determining space [12].

The reason for applying the PBL model in this study is also based on the accuracy
of the model in the 21st century learning. The 21st century learning paradigm empha-
sizes the ability of students to find out from various sources, formulate problems,
think analytically, cooperate and collaborate in solving problems, and utilize technol-
ogy and information media in their learning [13], [14].

Rational efforts that can be made to accommodate the demands of the 21st century
skills in education, namely by combining learning models with information technolo-
gy in the form of e-learning. Technology in e-learning can be used as a medium to
improve the quality of interactive learning between lecturers and students [15]. How-
ever, in its implementation, e-learning has weaknesses if fully implemented. It reduc-
es the interaction between students and lecturers and between students themselves
[16]. This can slow the formation of values in learning, because the role and presence
of educators is paramount in the implementation of the education curriculum [11].

Weaknesses in e-learning can be overcome through blended learning or hybrid
learning, which is a combination of face-to-face learning with online learning [17],
[18]. This study uses the term hybrid learning because online meetings are between
60-75% [19], [20]. Integrating the PBL model in online learning (PBHL) can mutual-
ly reinforce the positive impact of the model implemented in improving learning out-
comes. The application of PBHL in this study uses the following steps.
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Research on the application of PBHL to improve spatial thinking ability and learn-
ing outcomes in geography has not been done much. Previous research that has been
done only applies PBL with blended learning to improve learning outcomes [21]-
[23], critical thinking skills [24], higher-order thinking skills [25] without spatial
thinking ability variables. While research conducted by Susetyo, Sumarmi, and Astina
[1] implemented PBL based on outdoor adventure education to improve spatial think-
ing ability without being integrated with e-learning or blended learning. This study
aims to 1) determine the effect of the PBHL model on spatial thinking ability and 2)
determine the effect of the PBHL model on geography learning outcomes.

2 Methodology
2.1  Research design

This study uses a quasi-experimental with the pretest-posttest control group design.
Specifically, it can be seen in table 1.
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Table 1. The Pretest-Posttest Control Group Design

Class Pretest Treatment Posttest
Experimental 0, X 0,
Control 03 - O,

Catatan:

01 : Pretest for Experimental Class

02 : Posttest for Experimental Class

X : PBHL Learning

03 : Pretest for Control Class

04 : Posttest for Control Class

- : Conventional Learning Integrated Blended Learning

2.2 Participants

The research subjects were students of the Social Sciences Education Program,
Universitas Islam Negeri Maulana Malik Ibrahim Malang, Indonesia, academic year
of 2019/2020. The research subjects were students who took Social Geography cours-
es with the subject of location influence on human life. Selection of research subjects
is using purposive sampling taken based on the characteristics of the same academic
ability. Based on the calculation of the average learning outcomes of class B students
is 66.85 and class E is 67.04, then the decision was taken that class B as an experi-
mental class amounted to 32 people and class E as a control class amounted to 28
people.

2.3  Instrument and data collection

The instrument used in this study is to measure spatial thinking ability adapted
from Huynh and Sharpe [26]. Spatial thinking ability instrument in the form of multi-
ple-choice tests consists of 7 questions that contain indicators: analysis, understand-
ing, representation, application, scale, spatial interaction. Second, instruments to as-
sess learning outcomes in geography. This instrument was made to measure student
competencies after attending PBHL learning. Learning outcomes assessment instru-
ments take the form of essay tests consisting of 5 questions.

The instruments of spatial thinking ability and geography learning outcomes were
tested for validity with the product moment correlation technique. The validity test
results show that both instruments are valid in the spatial thinking ability test items
(table 2) and learning outcomes (table 3). Next, the reliability test of the two instru-
ments uses Cronbach's Alpha method. The reliability test results showed that the two
instruments were reliable on the spatial thinking ability test items (Alpha = 0.632) and
geography learning outcomes (Alpha = 0.628).
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Table 2. The Validity Results of Spatial Thinking Ability

Item Number r Count r Table Classification
1 0.326 0.284 Valid
2 0.345 0.284 Valid
3 0.321 0.284 Valid
4 0.487 0.284 Valid
5 0.367 0.284 Valid
6 0.594 0.284 Valid
7 0.538 0.284 Valid

Table 3. The Validity Results of Geography Learning Outcomes

Item Number r Count r Table Classification
1 0.513 0.284 Valid
2 0.632 0.284 Valid
3 0.498 0.284 Valid
4 0.375 0.284 Valid
5 0.454 0.284 Valid

2.4  Data analysis

Data analysis in this study used statistical test of the independent sample t-test. In
addition, a prerequisite test was carried out in the form of a normality test and a ho-
mogeneity test. Normality test uses Shapiro-Wilk with significance value (p > 0.05)
and homogeneity test uses Leven test with significance value (p > 0.05). The tests are
carried out by using SPSS version 21 for windows.

Hypothesis testing in this study is as follows.

HO: There is no difference in spatial thinking ability and geography learning out-
comes before and after the PBHL application.

H1: there are differences in spatial thinking ability before and after the imple-
mentation of PBHL.

H2: There are differences in geography learning outcomes before and after the
PBHL application.

Decision making criteria:

If the significant value is > 0.05, then HO is accepted. If the significant value <
0.05, then HO is rejected.

3 Results and Discussion

3.1 Effect of PBHL on spatial thinking ability

Before testing the analysis of the effect of PBHL learning on spatial thinking abil-
ity, normality and homogeneity tests were carried out. The results of the normality
test of the gain data of the spatial thinking ability score are shown in table 4 and the
homogeneity results of table 5.
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Table 4. The Normality Test Results of Spatial Thinking Ability

Shapiro-Wilk
Class — ;
Statistic df Sig.
Experiment .957 32 .229
Control .943 28 130

Table 4 shows that the results of normality test results in the spatial thinking ability
of the experimental class are worth sig. = 0.229 > a = 0.05, while the control class is
sig. = 0.130 > o = 0.05. Based on this significant value, it can be concluded that the
gain data on spatial thinking ability scores in the experimental and control classes are
normally distributed.

Table 5. The Homogeneity Test Results of Spatial Thinking Ability

Levene Statistic dfl df2 Sig.
872 1 58 .354

Table 5 shows that the value of sig. = 0.354 > o = 0.05, meaning that the data gain
scores on spatial thinking ability in the experimental and control classes vary homo-
geneously.

Based on the test results of both prerequisites show that the data are normally dis-
tributed and homogeneous in variety. Then, the independent t-test sample analysis of
the gain data on the spatial thinking ability score was performed to determine the
effect of the PBHL model on the spatial thinking ability. A summary of the results of
independent analysis of the t-test samples can be seen in Table 6.

Table 6. The Independent Sample T-Test Results of Spatial Thinking Ability

Class N Mean SD t df Sig. (2-tailed)
Experiment 32
p 3.34 1.450 2 457 58 017
Control 28 2.36 1.660

Table 6 shows that the average gain score of the experimental class's spatial think-
ing ability is higher, which is 3.34, than the control class, which is 2.36. Independent
test results of sample t-tests on the gain data of spatial thinking ability scores indicate
that the value of sig. = 0.017 < o = 0.05. This means that hypothesis HO is rejected
and H1 is accepted, so it can be concluded that there are differences in spatial thinking
ability before and after the implementation of PBHL. PBHL model has a significant
effect on increasing the spatial thinking ability of Social Sciences Education students.

The implementation of PBHL in the subject of human geography with material on
the influence of location on human life can improve students' spatial thinking ability.
The stages in PBHL learning train students to conduct investigations and observations
to find solutions to problems. This activity certainly requires a high spatial thinking
ability because the problems that occur are in the space (location). This finding is in
accordance with the results of Susetyo et al. [1] that problem solving learning affects
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the ability to think critically. The difference lies in the indicators of critical thinking
skills. The previous studies used indicators from Gersmehl & Gersmehl [3] which
include geography skills: asking geographic questions, gathering information, organ-
izing information, describing information and answering information. While, this
study uses indicators of critical thinking skills from Huynh and Sharpe [26] as a
measurement tool.

Spatial thinking is a combination of the concepts of space, representation, and rea-
soning [27]. The reasoning process allows students to combine the concepts of space
and representation for decision making and problem solving through analysis, making
hypotheses, generalizing, and evaluating [28]. They use the concept of space to ar-
range problems, find answers, and formulate solutions to the problems of everyday
life [29]. The spatial thinking ability that encourages spatial intelligence becomes
important in geography learning since students become more sensitive to the potential
of their environment [30]. Through the ability of spatial thinking in PBHL learning,
students are given the opportunity to be able to solve environmental problems [31].

3.2  Effect of PBHL on geography learning outcomes

The results of the normality test of the data gain score of the geography learning
outcomes are shown in table 7 and the homogeneity results in table 8.

Table 7. The Normality Test Results of Geography Learning Outcomes

Shapiro-Wilk
Class — .
Statistic df Sig.
Experiment 979 32 .763
Control .975 28 728

Table 7 shows that the results of the normality test of the gain data score of the
learning outcomes of the experimental class geography is sig. = 0.763 > a = 0.05,
while the control class is sig. = 0.728 > a = 0.05. Based on this significant value, it
can be concluded that the gain data on the learning outcomes of the experimental and
control class geography is normally distributed.

Table 8. The Homogeneity Test Results of Geography Learning Outcomes

Levene Statistic dfl df2 Sig.
.344 1 58 .560

Table 8 shows that the value of sig. = 0.560 > o = 0.05, meaning that the gain data
of geography learning outcomes in the experimental and control classes varies homo-
geneously.

Based on the test results of both prerequisites show that the data are normally dis-
tributed and homogeneous in variety. Furthermore, an independent analysis test of t-
test sample of the gain score of geography learning outcomes is performed to deter-
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mine the effect of the PBHL model on geography learning outcomes. A summary of
the results of independent analysis test of the t-test samples can be seen in Table 9.

Table 9. The Independent Sample T-Test Results of Geography Learning Outcomes

Class N Mean SD t df Sig. (2-tailed)
Experiment 32 24.09 8.767
Control 28 19.32 8.380 2147 58 036

Table 9 shows that the average gain score of the experimental class learning out-
comes is higher, namely 24.09 than the control class, which is 19.32. Independent test
results t-test sample data gain score learning outcomes of geography shows the value
of sig. = 0.036 < a = 0.05. This means that hypothesis HO is rejected and H2 is ac-
cepted, so it can be concluded that there are differences in geography learning out-
comes before and after the implementation of PBHL. The PBHL model has a signifi-
cant effect on improving the geography learning outcomes of Social Sciences Educa-
tion students.

These findings are consistent with the results of previous studies by Aeni et al.
[21], Ramadhani et al. [22] dan Salari et al. [23] that the learning model for solving
problems based on hybrid/blended learning is proven to have a significant effect on
improving learning outcomes. The difference lies in the research subjects and the
material being taught.

PBHL learning is proven to affect the learning outcomes of geography, allegedly
because during its implementation, it presents authentic problems around their envi-
ronment. The process for solving problems like this, not only requires students' mate-
rial knowledge but also develops the ability to think critically and analytically about
the environment of daily life [32], [33]. Through PBHL learning students are encour-
aged to be sensitive to the problems that present in their environment. Problems raised
in PBHL learning in the process of solving require investigation and direct observa-
tion in the field. Students understand the problem better in detail and concretely, mak-
ing it easier to extract data and information to determine and decide on a solution.

The hybrid learning system in the PBHL model influences the increase in geogra-
phy learning outcomes. The results of this study are supported by a research from
Hariadi et al. [34] dan Ridwan et al. [35] which concludes that hybrid / blended learn-
ing improves learning outcomes and learning development. Students have more time
in searching sources of data and information online that have not been obtained in the
field. Students’ knowledge becomes rich as a provision to develop solutions to the
problems they face [36]. Therefore, PBHL in addition to influencing the improvement
of geography learning outcomes, also allows students to master information technolo-
gy better. This has become the provision of Social Science Education students to face
the global demands of information technology development in the 21st century.
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4 Conclusion

The results of the study concluded that 1) the PBHL model had a significant effect
on spatial thinking ability and 2) the PBHL model had a significant effect on geogra-
phy learning outcomes. The results of the study are shown by:

¢ Significant improvement in spatial thinking ability and student learning outcomes
at the significance level a = 5%.

e The average gain score of spatial thinking ability and learning outcomes of geogra-
phy in the experimental class is higher than the control class.

e The average gain score of the experimental class learning outcomes is higher than
the control class.

Researchers use hybrid learning systems with mixed applications, namely
WhatsApp, email, zoom, and Google form, so it is recommended in further research
to use one integrated e-learning application. It is intended to make the preparation of
PBHL learning plans easier, and the application of PBHL learning can be more suc-
cessful.
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