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The purpose of this study was to determine the effect of Blended Project-Based
Learning (BPjBL) with the STEM approach to spatial thinking skill and geography
skill and student's attitudes in implementing the learning. The research design used
quasi-experimental research and independent t-test and paired t-test as data
analysis. The selection of population was used random sampling techniques to
second-year students of National Senior High School 1. Population in this study
was the social science class at SMA Negeri 1 Kepanjen Malang, Indonesia. The
students were divided into two groups, experimental group from social class 1,
which used the BPjBL and control group from social class 3, which used the
conventional method. The results showed that there was a significant influence of
BPjBL with STEM approach to spatial thinking skill and geography skill. The
changes in students' attitudes also shown significantly towards spatial thinking skill
and geography skill. This research proved that the application of project-based
learning could develop spatial thinking skill and geography skill as 21st-century
learning objectives.
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INTRODUCTION

The development of science and technology in 21st-century education has led to a
paradigm shift in learning. The quality of learning in this era was primarily determined
by the integration of technology, information and communication (R. J. Chen, 2010;
Claro et al., 2012). Technology can help strengthen student learning processes for the
better (Mishra & Koehler, 2006). The teachers are not only in charge of the learning
process, but is able to build effective and collaborative relationships with digital
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technology-based students and school communities, while continuing to reflect and
improve learning practices on an ongoing basis (Clark, 2010; Harris et al., 2009;
Laurillard, 2009).

The success of technology integration in learning can be seen from the teacher's
competence to design learning material. The application of learning models in the
classroom is the primary key to achieve learning objectives (Sun et al., 2018). Relevant
learning models are Blended Learning (BL) and Project-Based Learning (PjBL)
learning models.

Blended Learning presents flexibility in digital learning without space and time
restrictions. It can be achieved by creating a synchronous and asynchronous learning
atmosphere so that students have optimal time to learn (Owston et al., 2013; Zydney et
al., 2020). Technology has provided the effectiveness and efficiency of learning to
improve knowledge and performance (Laurillard, 2007; Oludare Jethro et al., 2012).
The power of technology results in collaborative professional learning involving
reflection, production, synthesis and analysis (Aubusson et al., 2009).

Another learning model that widely used by geography teachers is Project-Based
Learning. This model can help students to be actively involved in the learning process
(Vesikivi et al., 2020), build an inquiry attitude by working collaboratively on a project-
based approach with a comprehensive approach (Bell, 2010). Project-Based Learning
used an innovative approach that teaches many important strategies for success in the
21st century (Bell, 2010). This learning was integrated with technology to motivate
students to solve challenging assignments in problem-solving and high order thinking
skill (English & Kitsantas, 2013; Grant, 2011). Project-Based Learning facilitates
students who have difficulty in transferring knowledge from one area of science to
another.

The combination of Blended Learning and Project-Based Learning into Blended
Project-Based Learning (BPjBL) is something new in the learning process. It facilitates
students to solve project-based problems through e-learning. The learning model
emphasizes the intensity aspects of time, facilitated by Blended Learning with the
concept of no limits, both space and time so that it can support the active learning
process.

However, there are also problems with implementing Blended Project-Based Learning
in geography class. When applying this learning model, some teachers use online
learning only as a complement to traditional learning and fail to change the teaching
process in traditional classes (Cui & Zheng, 2018). Also, students were lack of feedback
and guidance because of the lack of collaboration and effective supervision
management. Problems in implementing Blended Project-Based Learning are focused
on the preparation of imperfect instructional learning.

Geography is one of the subjects learned for high schools in Indonesia. Geography
provides opportunities for students to develop their character and skill in global
competition and the industrial revolution of 4.0 (Aliman et al., 2019). Changes in the
characteristics of students in the 21st century require teachers to deal with new
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pedagogical competencies (Andelkovi¢ et al., 2018; Lay et al., 2013). It involves
learning about population dynamics in development planning as part of the geography
course. The complexity requires the use of appropriate, efficient and effective learning
models.

New pedagogical development can help teachers to think globally through the
presentation of the local problems by using actual data that is assisted by information
and communication technology (Karakoyun & Lindberg, 2020). One of the essential
abilities to learn geography for students is to achieve is spatial thinking skill and
geography skill (de Miguel Gonzalez & de Lazaro Torres, 2018; Schade et al., 2013).

The origination of this study reveals the influence of the BPjBL model with the STEM
approach to explore the spatial thinking skill and geography skill of high school
students. Through STEM students can have skill such as problem-solving, creativity and
critical analysis (Erdogan et al., 2016; Wilhelm, 2014) and spatial ability (Taylor &
Hutton, 2013; Uttal & Cohen, 2012). This application can improve students' abilities
and skill in learning Geography. Students who have spatial thinking ability can think
critically to interpret information and make decisions in the future (R. S. Bednarz, 2006;
Karanikolas, 2009). Spatial thinking can critically interpret information and make
decisions based on the spatial concept (Duke & Kerski, 2010).

Meanwhile, geography skill is the basic skill that students from geography major must
study. These skills are important to make decisions based on geography (spatial) by
analysing information to make conclusions based on the spatial concept (Kneale, 2019;
Ridha et al., 2019). Understanding various physical and non-physical objects, and their
interactions become necessary skill in geography (Thomas-Brown, 2011). This skill
requires geospatial tools and technology that represents the geography, such as satellite
imagery, digital maps, Web Geography Information System and others. In general,
combining geography with the Blended Project-Based Learning model with the STEM
approach presented in LMS facilities is still not widely done.

Learning geography using the STEM approach can support the presentation of digital
learning to improve interests and motivate students. Based on the results of the study,
some students are not interested to learn using traditional methods (Mitchell & Forer,
2010; Sulisworo & Toifur, 2016). Therefore, the use of technology can transform
weaknesses into strengths so that learning objectives could be achieved (Laurillard,
2007), which are meaningful, motivating, inspirational and interactive (Carver et al.,
2004).

STEM is a new approach in the learning process. The STEM approach emphasizes the
combination of four aspects, i.e. science, technology, engineering, and mathematics, in
the learning process (Anisimova et al., 2020; Daher & Shahbari, 2020). Learning with
the STEM approach can bring changes to the learning process to be more effective and
efficient (Cheng & Tsai, 2013).

The STEM approach can improve students' cognitive, affective, and psychomotor
abilities. Integrating four aspects of STEM can help students improve their ability to
solve life problems (Anggraini & Huzaifah, 2017). STEM is flexible and easily
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integrated with other learning models to achieve learning objectives. Blended Project-
Based Learning is very effective to be used to improve attitudes towards students in the
learning process.

Student attitude is closely related to student performance in the learning process.
Student performance is influenced by motivation (Chang et al., 2014; Law et al., 2019)
and student interests (Larson & Sung, 2009). Both of these are important points to build
an optimal learning process from both teachers and students (Krapp, 1999). The STEM
approach can facilitate student attitudes in the learning process (Tseng et al., 2013).

STEM is an integrated approach that can improve the use of the Blended Project-Based
Learning model. The integration of STEM in Blended Project-Based Learning models
creates a conducive learning atmosphere and environment. It is because students not
only learn the technology but also can integrate the technology with appropriate
instructional steps.

METHOD
Preliminaries
Research Problems and Questions

Blended Project-Based Learning can be integrated with certain learning materials in the
learning process. Geography, as a science, can use this model to improve the quality of
learning. Geography with learning materials that is broad and deep requires a particular
approach in the learning process. In this study, researchers answered two research
questions:

RQ 1: The effect of using the Blended Project-Based Learning model using the STEM
approach to spatial thinking skill and Geography skill.

RQ 2: The students' attitudes towards Geography learning with the Blended Project-
Based Learning model in groups experiment.

Research Hypothesis
The hypothesis in this study are:

RQ 1:
HC: There are no significant differences between the experimental and control groups
H*: There are significant differences between the experimental and control groups

RQ 2:
HC: There are no significant differences in students' attitudes in the experimental group
H*: There are significant differences in students' attitudes in the experimental group

This study used a quasi-experimental study because participants are selected based on
specific criteria (Klein et al., 2006). The study design used pre-test and post-test for two
assessment groups. The research design can be seen in the following table 1.
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Table 1

Research design

Experimental group 01 X 03

Control group 02 - 04

Source: Sugiyono, 2017

Information:

E . Experimental group

C : Control group

X . Treatment of the Blended Project-Based Learning model with the

STEM Approach

- . Treatment of conventional learning models

Oland O3 : Pre-test spatial thinking skill and geography skill experimental and
control groups

O3 and O4 : Post-test spatial thinking skill and geography skill experimental and
control groups

Research subject

This research was conducted in Kepanjen, Malang, Indonesia. The subject of research
were second-year students of National High School 1 in the academic year of
2019/2020. Geography course taught was Population Dynamics in Indonesian
Development Planning. The learning material was presented in the second semester
based on the 2013 curriculum (revised edition) in Indonesia. The scope of lessons
includes population projection, population and labour mobility, population quality,
demographic dividend, and population data analysis.

The selection of the experimental group and the control group was used random
sampling technique. Research subjects were second-year students from the Social
Science class. The experiment group was the students from social science 1 (n = 36)
given the treatment of the Blended Project-Based Learning model with STEM approach
while the control group was the students from social science 3 (n = 35) given the
treatment of conventional learning.

Research Implementation Procedure

Conducting research using Blended Project-Based Learning in the learning process as
follows;

a. Seeking of information: Students explore information from various online and
offline learning sources with the principle of relevance and reliability of population
dynamics content. Researcher, also as a teacher, provide stimulus questions about
geography, making it easier for students to independently choose the sub-topics of
population dynamics that they want to explore. Researchers also share the stimulus using
students google classroom accounts related to information and learning activities.
Searching for the literature, solving problems based on data and conducting inferences,
predictions, and concluding are the processes of scientific literacy (Gormally et al.,
2012). The learning experience that gained was being able to explore the resources and
had reliability with creativity, think critically and foster confidence to choose learning

International Journal of Instruction, July 2021 e Vol.14, No.3



690 The Effect of Blended Project-Based Learning with Stem ...

resources. The process of finding a variety of information has been planned through
various schedules in the digital classroom provided.

b. Acquitting of information: students and teacher conducted online discussions using
Google Meet about information obtained during exploration. Students communicate and
interpret ideas in worksheets and send it to google classroom. Students downloaded
population data presented in WebGIS owned by the Ministry of Internal Affairs, also
from the data of social and population by the Central Bureau of Statistics of Indonesia.
The data were used to make project calculations of population projections that
visualized as maps.

c. Synthesizing of knowledge: the teacher constructed spatial thinking skill and
geography skill during the learning process and throughout projects. Students collected
the map projection and geographic analysis present through synchronous online
presentations. Reflection was given at the end of the activity to find out the extent to
which students achieve meaningful learning.

Test Assessment Techniques

The test assessment techniques were used the formative assessment and summative
assessment. The indicators for spatial thinking skill were referred to the Taxonomy of
Spatial Thinking (Jo & Bednarz, 2009) and the geography skill indicators referred to
Geography for Life: National Geography Standard (Sarah W. Bednarz & Bednarz,
1994). Meanwhile, the indicators of student motivation in the STEM approach were
referred to the SMQ (Science Motivation Questionnaire) (Glynn et al., 2011) and the
interest indicator referred to the TAT (Teacher's Attitudes Toward Information
Technology Questionnaire) (Zaichkowsky, 1985).

Statistic test
Test Instrument

The instruments have passed the testing phase in previous studies. This research test was
carried out in two stages, the validity test and the reliability test. The result of instrument
validation for spatial thinking ability was > 0.5494, and geography skill was > 0.4973.
Therefore, it is stated valid. The assessment instrument was also validated by expert
opinions on learning material, Prof. Budianto and Dr. Budi Handoyo, from the
Geography major, State University of Malang.

The reliability test was carried out to explain the level of trust and consistency to reduce
errors in the measurement. Based on the calculation of reliability using IBM SPSS
Statistics 24, the tested instrument was indicated valid of > 0.3. The reliability test of
spatial thinking ability was 0.761, and geographic skill was of 0.850, then indicated as a
high level of reliability > 0.6.

Data Analysis

The data analysis was used the normality test, homogeneity test and hypothesis test
(independent t-test and Paired t-test). The normality test used the Kolmogorov-Smirnov
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method with the result of spatial thinking ability of 0.200 and geography skill of 0.200.
Then it concluded that the data were normally distributed on two variables.

Homogeneity test uses Levine’s test with a significance level of 5% and a confidence
level of 95%. The results of the spatial thinking homogeneity test were found at 0.773,
and geographic skill at 0.577. Both of these variables showed a significance value >
0.05, so it was concluded that the data was homogeneous.

Hypothesis testing the ability of spatial thinking and geographic thinking using t-test.
Independent t-test was used to find out the different treatment of the two groups to
answer research question 1 (RQ 1). Meanwhile, paired t-test used to find out the
difference of the mean values in pairs with the normal distribution of data to answer
research question 2 (RQ 2). The results of the independent t-test and the mean values of
spatial thinking ability indicators were shown in the following tables 2 and 3.

Table 2
Independent T-test and mean of each indicator spatial thinking ability of the post-test
score

Indicator Mean - Sig.
Control group Experimental group
Concepts of space 73 87 0.000
Using Tools of Representation 72 83 0.028
Processes of Reasoning 72 83 0.008
Table 3
Independent t-test and mean values of geography skill in the post-test
Indicator Mean - Sig.
Control group Experimental group
Ask Geographic Questions 76 86 0.002
Acquire Geographic Information 77 87 0.019
Organize Geographic Information 76 84 0.053
Analyze Geographic Information 75 84 0.000
Answer Geographic Questions 75 80 0.001
FINDINGS

Research Findings on Problem Question 1

Answering the first research question (RQ 1), a hypothesis test is needed to see whether
HC is accepted or rejected. The difference in the mean values of the experimental and
control groups in the post-test scores was analyzed using an independent sample t-test.
The results showed in the following table 4 and table 5.

Table 4
The mean and standard deviation of the experimental and control groups for spatial
thinking skill in post-test

Grup N Mean Std. Deviation
Experimental 36 85,8 6.461
Control 36 73,1 7.221
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Based on table 4, students who were taught using Blended Project-Based Learning with
the STEM approach have the mean values of the experimental group was higher than the
control group. Meanwhile, table 5 presented the mean values of the experimental group
was higher than the control group on geography skill.

Table 5
The mean and standard deviation of the experimental and control groups for geography
skill in post-test

Grup N Mean Std. Deviation
Exprerimental 36 83,3 6.493
Control 36 76,3 7.317

Based on table 5, the p-value of the hypothesis test was 0.000 <0.05, so it has a
significant difference. This data illustrated that there are differences in the spatial
thinking abilities of the two groups. Blended Project-Based Learning model learning
with the STEM approach can have a positive influence on the spatial thinking ability of
high school students. For this reason, the conclusion hypothesis (H°) is rejected.

Table 6
Independent sample t-test results of spatial ability in post-test.

Levene’s test for

equality of t-test for Equality of Means
variances Sig.
F t df Sig. (2- Mean
tailed) difference
Equal variaces assumed  .119 731 7.844 70 .000 12.667
Equal variaces not assumed 7.844 69.151  .000 12.667

The application of the Blended Project-Based Learning model with the STEM approach
also had a positive influence on the geography skill of the experimental group in the
population dynamics for Indonesian Development Planning. Table 5, showed the p-
value was 0.000 <0.05, so the difference is significant or hypotheses (H°) is rejected.

Table 7
The independent sample t-test results of geography skill in post-test.

Levene’s test

for equality of t-test for Equality of Means
variances Sig.
F t df Sig. (2- Mean
tailed) difference
Equal variaces assumed .314 577 4611 70 .000 7.500
Equal variaces not assumed 4.611 68.843 .000 7.500

Research Findings on Problem Question 11

The second research question (RQ2) studied how students' attitudes of the experimental
group in learning Geography. The research question can be seen in the following table
8.
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Eke)lga?red t-test results on spatial thinking abilities and geographic skills

N Correlation Sig.
P i the experimental group - %0 468 004
Pair 2 Pre-test dan post-test of geography skill in 36 508 002

the experimental group

Based on table 8, it showed that the attitudes of students taught using Blended Project-
Based Learning with the STEM approach for spatial thinking ability variables has
correlation values of 0.468 with a significance of 0.004 and geographic skill has
correlation value of 0.508 with a significance of 0.002. The significance value is smaller
than the probability value of 0.05. It was concluded that there was a relationship
between students' attitudes on these two variables.

Based on table 9, it showed about the paired t-test score of the attitude in the
experimental group, also the spatial thinking ability and geography skill. The calculation
was related to the comparison of the significant value with the probability value and the
comparison between the value of t-count with t-table in both variables.

Table 9
The paired t-test results of experimental groups for spatial thinking skills and geography
skills

Std. Std. Error .
Mean Deviation Mean t dfSig

Pre-test dan post-test of spasial

Pair 1 thinking skill in the experimental -1.39 7.07 1.17 -13.49 35 .000
group
Pre-test dan post-test of

Pair 2 geography skill in the -1.59 6.88 1.14 -12.17 35 .000

experimental group

Table 9 showed the mean values of -1.39 and -1.59 was different between the pre-test
and post-test results on both variables.

Furthermore, table 9 also showed the comparisons between the t-count and t-table on the
two variables in the attitude of the experimental group on the two variables. The
comparison of t-count and t-table showed values of -12.17 and -13.49 > 2.03. It was
obtained through the calculation of the significance value (o / 2) = 0.025 with n-1 = 35.
Therefore, H iis rejected, and Ha is accepted.

DISCUSSION

The learning model is an important element in the learning process. Strengthening
concepts in learning adapting easily through the application of learning models (Huili
Chen et al., 2020). The BPjBL becomes a new model in the learning process. The
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BPjBL is a combination of two learning models, emphasizing flexible (synchronous and
asynchronous) and project-based learning processes (Bruggeman et al., 2019; Lopez-
Pellisa et al., 2020). Instructional design of learning that combining with technology
(Huandong Chen et al., 2020), and assisted by structured projects helps students
construct cognitive abilities. The BPjBL has various advantages in the learning process.
In general, the BPjBL model with a flexible instructional design makes it easier for
teachers and students to determine the learning process, both place and time (Wahyudi,
2020). In addition, the BPjBL helps students strengthen concepts through structured
projects that are multidisciplinary (Khandakar et al., 2020). Thus, BPjBL has a positive
impact on the learning process.

The Blended Project-Based Learning with the STEM Approach to Spatial
Thinking Abilities and Geography Skills

The learning process using Blended Project-Based Learning with the STEM Approach
has positive influences on students' spatial thinking skill and geographic skill, compared
to the conventional learning applied to the control group. It is supported by previous
research that students' learning experiences with the Blended Project-Based Learning
model were highly effective, so they need to be implemented consistently (Kokotsaki et
al., 2016). Integrating technology is very helpful to facilitate student learning. There
would be various development of student competencies if they taught with this model
(Sophonhiranrak et al., 2015).

The use of Blended Project-Based Learning has a significant influence on students'
knowledge and competencies. Blended Project-Based Learning is learning that teaches
and provides learning experiences to answer challenges in the 21st century (Bell, 2010).
These learning experiences encourage the development of conceptual and technical
knowledge and professional skill as well as to motivate, help and make a comfortable
environment, also to cope with the large numbers of students that cannot be served well
(Crawley et al., 2014; Meikleham & Hugo, 2020).

The results of the first research question (RQ 1) stated that there is the effect of the
application of the Blended Project-Based Learning model with the STEM approach to
spatial thinking skill and geography skill. The use of Blended Project-Based Learning
model with STEM approach was effective to improve students' spatial thinking skill and
geography skill. Table 3 showed that the study had a significant effect on the p-value or
sig of 0.000 <0.05.

Spatial thinking skill and geography skill can be improved by applying Blended Project-
Based Learning model with STEM approach. Students' spatial thinking ability can be
improved through learning finding (inquiry) and exploration (seeking of information)
(Kolvoord et al., 2011). Students were also given a stimulus of fundamental questions to
find out the spatial framework. Blended Project-Based Learning model with STEM
approach also was able to improve students' geography skill through various project
activities in the learning process (Chiu et al., 2013). The project activities include
calculating and analyzing the population projections in the maps that been presented.
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The STEM approach can effectively assist students to construct spatial thinking
processes and geographical skill. The concept of STEM in spatial thinking is viewed
from the standpoint of science and technology aspects, including organizing spatial
structures, making spatial changes, and describing spatial conclusions (Wakabayashi &
Ishikawa, 2011). The technical aspects of STEM can be identified by focusing on the
elements of students' spatial thinking and the elements of spatial representation (Uttal &
Cohen, 2012). There are also mathematical aspects to improve spatial thinking and
geography skill with measurement-oriented as a spatial process that includes area and
distance (Kolvoord et al., 2011).

Independent t-test on spatial thinking skill statistically showed significant results.
Significance values in the indicator of concepts of space, using tools of representation,
and processes of reasoning has significance values <0.05. Interpretation of the results
can be seen in the relevance of Blended Project-Based Learning stages and indicators of
spatial thinking ability. Many indicators of spatial thinking processes were achieved in
the initial stages of Blended Project-Based Learning. It is because in the initial stages of
Blended Project-Based Learning was emphasizes the management of students' cognitive
abilities in the learning process.

The acquisition of spatial concepts in depth is constructed through appropriate
instructional designs to assist students to learn concepts about a particular subject or
subject. In the indicator of concept of space, Blended Project-Based Learning facilitated
student to learn through the stages of seeking information and essential questions. Stage
of seeking information helped to create active and independent learning activities
through the exploration of knowledge and skill (Niemi, 2002; Sivan et al., 2000). Then
the stage of essential questions emphasized the deepening of the concept by providing
stimulus to students' cognitive and spatial reasoning processes (Epstein et al., 2017).

The spatial ability of students increased through the stages of Blended Project-Based
Learning with the STEM Approach. Indicators can be achieved through the exploration
of information independently and the stages of design planning on a project-based basis.
Through this stage, students are constructed with spatial knowledge by directly applying
the spatial reference information that has been obtained in the independent exploration
process (Goodchild & Janelle, 2010; Ishikawa & Montello, 2006). Such conditions
appear in the indicator of processes of reasoning.

There are significant results from Blended Project-Based Learning with the STEM
approach to the indicator of processes of reasoning. The emphasis on student cognition
management has a significant effect to shape students' processes of reasoning at an early
stage. The process of finding information required students to explore and understand
concepts in depth (Akyol & Garrison, 2011). The search formed the processes of
reasoning in students' spatial ability. The development of reinforcement, such as basic
concepts, information discovery, and synthesizing new knowledge, indirectly formed the
processes of reasoning in students' spatial ability (YYeh, 2012).

Significant results also showed in the independent t-test of geography skill. From five
indicators, there is one indicator that has almost close to significant value, which is the

International Journal of Instruction, July 2021 e Vol.14, No.3



696 The Effect of Blended Project-Based Learning with Stem ...

organize geographic information. The indicator could not achieve because of the direct
control of teachers to form student skills. Providing various directives at the stage of
acqusiting of information with an online system will be very different from direct
information. The process of delivering information will depend on the media
(Mohammad Yazdi, 2012; Sharma, 2011). Therefore, the significance value on the
indicator of acqusiting of information is almost close to significant (0.053).

The stage of synthesizing of knowledge through the stage of asses the outcome and
evaluate the experiences have significantly influenced the geography skill variable. The
stage helped students to analyze and answer geography questions (Sarah Witham
Bednarz et al., 2013). Obtaining new information at the stage of seeking of information
affects the indicator of analyze geographic information and answer geographic
questions. The stage of synthesizing of knowledge can help students to implement
acquired skill and be able to synthesize old knowledge (Kneale, 2014). Next, the stage
of evaluate the experiences is conducted based on orientation of geography skill with
the indicators of analyze geographic information and answer geographic questions.
This stage influenced the application of spatial thinking ability to geography skill (Lee
& Bednarz, 2012; Metoyer & Bednarz, 2017). The Blended Project Based Learning
model with STEM approach showed the learning achievement related to the process of
students to find, manage, and use acquired skill, special spatial abilities and geography
skill.

Students' Attitudes on implementing Blended Project-Based Learning with STEM
Approach in Spatial Thinking Abilities and Geography Skills

The second research question (RQ 2) was related to students' attitudes in the
experimental group while applying the Blended Project-Based Learning model with the
STEM approach to spatial thinking and geography skill. The data collection was through
a questionnaire in the experimental class before applied the Blended Project-Based
Learning model with the STEM approach for about 7 weeks (including pre-application
and post-application). The results of these activities were measured using independent t-
test to find out the pre-test and post-test scores on students' attitudes while applying the
Blended Project-Based Learning model with the STEM approach.

Table 5 and 6 showed statistical data about students' attitudes while applying of the
Blended Project Based Learning model with the STEM approach. The results indicated
that there are differences in students' attitudes to the two research variables, both spatial
thinking variables and geography skill. The results concluded that there are differences
in student attitudes while applying the model to the variables, both spatial thinking and
geography skill.

Tables 7 and 8 showed the significance of different attitudes in the experimental class.
The results were shown through the comparison of t-count and t-table and the
comparison of the significance value (sig. 2 tailed) and the probability value (0.05). It
also mean that Ho is rejected and Ha is accepted (there is a significant difference). The
scores represented that there are significant differences in students' attitudes while
applying Blended Project-Based Learning models with STEM approaches, both in
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spatial thinking skill and geographic skill. The integrating of project-based learning
model with an appropriate and comprehensive approach would be able to assist students
to bring up problem-solving attitudes in real contexts (Kaldi et al., 2011; Tseng et al.,
2013; Wurdinger et al., 2007).

The results of the study indicated the students' attitudes while applying the Blended
Project-Based Learning model with the STEM approach to Spatial Thinking Abilities
and Geographic Skill. The attitude in this study includes the motivation and interest to
apply Blended Project-Based Learning models with the STEM approach. The
significant score in the SMQ attitude indicators can be seen in science and technology
through intrinsic motivation, self-efficacy, self-determination, levels of motivation, and
motivation in careers (Glynn et al., 2011; Kassaee & Rowell, 2016). Also, the
significant score was seen in students' attitudes regarding the position of the STEM field
in learning (Zaichkowsky, 1985).

CONCLUSION

Blended Project-Based Learning model with STEM approach is effective to be applied
in the learning process of Geography. Geography, as part of science subjects, needs to
be updated with relevant learning models to achieve optimal learning goals. One of the
competencies in geography is spatial thinking ability and geography skill. The results
showed that there was an influence of Blended Project-Based Learning model with
STEM approach to spatial thinking ability and geography skill. Science, technology,
engineering, and mathematics also give influence to students in learning Geography.
The results indicated that there are positive changes regarding students' attitudes in
learning geography while applying the Blended Project-Based Learning model with the
STEM approach. Integration of various fields in the learning process raises different
attitudes in students to understand certain subjects. This research showed that a good
learning process is constructed through the relevance of the learning materials, students
and clear instructional design, so it creates optimal educational interactions in the
learning process.

Thus, we can recommend that the use of BPjBI in Geography learning to improve
Spatial Thinking Ability and Geographic Skills to get good quality graduate outcomes of
geography. Suggestion, BPJbl to improve Spatial Thinking Ability and Geographic Skill
needs to be applied for a long time, continuously and consistently in order to get
maximum results.
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