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spatial abilities in mathematics. Using quantitative descriptive. The
number of samples were 240 students from SMP 11 Jambi City using
purposive sampling technique. Data were then analyzed helped by SPSS
21 application to find descriptive statistics in the form of mean, min, max,
and category as well as inferential statistics using simple regression. The
results obtained in this study are dominant in both the spatial abilities of
students in mathematics. With this reinforced by the existence of a
relationship and influence between computer-based learning media
tutorials with students' spatial abilities in mathematics as seen from the sig
value below 0.025, which is 0.016 and has a contribution of 72.6%.
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INTRODUCTION

The need for the 21st century in the curriculum of educational institutions is
oriented to create productive, creative, innovative, and effective generations through the
integration of attitudes, abilities and knowledge with life skills (Andrini, 2016; Kabeel
and Eisa, 2016; Taghva et al, 2014). Therefore, educational institutions in the country set
competence as the goal of the curriculum goals (Pantic & Wubbels, 2012; Unlu, 2018). In
addition, lecturer education practitioners agree that teacher education aims to educate
high-quality teachers who will be successfully integrated into the education system (Ezer,
Gilat & Sagee, 2010; Boonjeam, Tesaputa, & Sri-ampai, 2017; Leonard & Wibawa,
2020). It is hoped that the global competence of school teachers in the future will include
the knowledge base, skills, and attitudes they need to effectively carry out their
professional duties in school and function profitably in a changing and interdependent
society (Sinagatullin, 2019), especially in mathematics.

In the students' view, they must have a good attitude. The student must also have
good abilities in him. One of those abilities is spatial ability. The spatial ability it is the
individual's ability to see and imagine space objects by simply making pictures of these
space objects on paper. The concept of spatial thinking is quite interesting to discuss
considering that many previous studies have found that children find it difficult to
understand objects or geometric shapes. According to Jelatu & Ardana (2018), spatial
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ability in learning mathematics is one of the factors that affect student learning success.
There are still many geometric problems that require visualization for problem solving
and in general, students find it difficult to construct geometric spatial shapes (Wulandari,
2019). Spatial ability in mathematics learning is very important, given that many students
find it difficult to understand objects or geometric figures, so that teachers are required to
pay more than enough attention so that spatial skills are taught in accordance with the
mandate of the curriculum.

To solve problems in prism and pyramid material, one must have spatial ability
because there are many problem materials that cannot be realized in actual form or shape.
Therefore, they are only visualized or described in two-dimensional form. This three-
dimensional visualization into two-dimensional forms requires students' imagination and
abstraction, so it is often confusing for them. Spatial ability (spatial view), namely (1) the
ability to perceive, namely to capture and understand something through the five senses,
(2) the ability of the eye, especially color and space, (3) the ability to transform, namely
transforming what the eye catches into other forms, for example observing, recording,
interpreting in mind then pouring the recordings and interpretations into the form of
paintings, sketches and collages (Hariatuti, Anita & Setiawan, 2018).

Pranawestu, Kharis, & Mariani (2012), an alternative to foster spatial skills is by
using mathematics learning media. The results of observations at SMP N 11 Jambi City,
only a few mathematics teachers use media in the learning process in class. The learning
media are in the form of concrete objects. With the media of concrete objects, learning
materials for space structures can be conveyed by showing real objects from the shapes
studied, such as cubes, blocks, etc. However, with this media, the students' attention was
not fully focused on the media of concrete objects because the media that was
demonstrated only amounted to one and was held by the teacher.

Because of these weaknesses, of course, a media other than concrete objects is
needed. Many media that can be utilized include the Macromedia Director MX program
combined with computer-based learning tutorial models. MX's Macromedia director
program excels in making learning media because it's a director called a director. With
the advantage of being able to import various media formats such as Adobe Photoshop,
Wave editor, Flash, Quicktime and others, Macromedia Director MX is very suitable for
learning media creation projects.

Rusman (2018) states that learning media is a messenger technology that can be
used for learning purposes; learning media is a physical means for delivering subject
matter; Learning media is a means of communication in the form of print and listening
views including hardware technology. The use of computer technology as a learning
medium has contributed a lot to the learning process. One of them is by simplifying and
clarifying such diverse material and providing concrete examples (Astalini et al, 2019;
Darmaji et al 2019; Asrial et al, 2020; Maison et al, 2020).

Hendra (2017) argues that the use of computers in learning allows the learning
process to take place individually (individual learning) by fostering independence in the
learning process so that students will experience a much more meaningful process
compared to conventional learning. Teachers can take advantage of computer technology
as interactive learning media, because with this learning media the teacher can directly
visualize prisms and pyramids. By using computer technology, especially computer-based
learning with the Tutorial model, it is possible for each concept to be conveyed in a
textual or visual form accompanied by an evaluation so that students' understanding of
the material presented can be measured at the time of learning.

Tutorial model computer-based learning is a learning program used in the
learning process by using software in the form of a computer program that contains
subject matter and practice questions. The purpose of computer-based tutorial is to
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provide "satisfaction" or complete understanding (mastery learning) to students regarding
the material/subject matter they are learning (Admaja, Kuswandi & Soepriyanto, 2019).
According to Sutarman (2016), through computer-based tutorial/learning, computers as
tutors are oriented towards efforts to build student behavior through the use of computers.
In simple terms, the PfP operating patterns are as follows: (1) the computer presents
material, (2) students respond, (3) students' responses are evaluated by the computer with
an orientation towards the student's direction in taking the next achievement, and (4)
continue or repeat the previous stage.

Therefore, this study aims to determine whether the tutorial-based learning media
has an influence on students' spatial abilities. With the following questions: 1) How do
students have spatial abilities in mathematics? And 2) Is there any influence between the
tutorial-based learning media and the students' spatial abilities in mathematics?

METHODS

This research is a mixed study with an explanatory sequential design.
Explanatory sequential is a mixed research design, which begins with quantitative data
collection, then continues with qualitative data (Creswell, 2012; Kerlinger, 2014). This
study involved 240 eighth grade students of 11 junior high schools in Jambi City. The
subject is obtained using purposive sampling technique. Sampling was based on the
criteria set by the researcher (Cohen, Manion, & Morisson, 2007). The criteria are junior
high school students grade VI1I1 and accredited A.

The instrument in this study used semi-structured tests and interviews. The test
used in this study was an essay of 5 questions to see the students' spatial abilities in
mathematics, the essay instrument has been validated by experts and has been declared fit
for use. For the calculation, each correct question is worth 20 so that the maximum score
obtained is 100. Then an interview is conducted to strengthen the quantitative results, the
type of interview used is semi-open.

Where the categories in this study can be seen in table 1

Table 1. Students' spatial abilities in mathematics
Interval

Spatial Abilities

Very Not Good 00.0-20.0

Category

Not Good 20.1-40.0
Enough 40.1-60.0
Good 60.1-80.0
Very Good 80.1-100.0

During data collection, the first activity that must be done is to select students
based on the categories provided by the researcher, the test score is then processed using
SPSS 21 application data to see descriptive statistics, in the form of, the mean, min, max,
percentage, and category of students and see if there is an impact between the two
variables.

Test for students' and Analysis of interview and

. . Results
interview Test

Figure 1. Data Collection

-161 -



Kamid, Sonidar, Syafmen, Mujahidawati, Theis, Anwar. / Jurnal Teknologi Pendidikan 22(3),
159-166

All data were obtained from tests conducted and interview data collected and
calculated which were assisted with the SPSS 21 application. Descriptive statistics are
provided to calculate the frequency, percentage, average, min, and max sample (Cohen,
Manion, & Morisson, 2007). In this study, quantitative data were analyzed using
parametric statistics from simple regression to determine whether there was an impact
between computer-based instructional media tutorial models and students' spatial abilities
in mathematics. This study uses SPSS 21 at a significance level of 0.025.

RESULTS AND DISCUSSION
Results

Problem solving skill

The results of the test given and the results obtained using the SPSS 21
application can be seen in the table 2.

Table 2.The results of the test aimed at seeing the students' problem solving abilities

Classification .

Range Category Total Mean ~ Max ~ Mix Yo
00.0 -20.0 Not very good 0 0.0
20.1 —40.0 Not good 4 1.7
40.1 - 60.0 Enough 23 75.5 80 40 9.6
60.1 - 80.0 Good 172 71.6
80.1 —100.0 Very good 41 17.1

TOTAL 240 100

From table 2, which came from 240 respondents from the junior high school in
Jambi after they were obtained and the results obtained using the SPSS 21 application
program, the spatial ability of students in learning mathematics has a good dominant
result, with a percentage of 71.6% For 172 students out of a total of 240 students, it is
very good at 17.1% for 41 students out of a total of 240 students, 9.6% enough for 23
students out of a total of 240 students, and not good for 1.7% for 4 students out of a total
of 240 students. From 240 students, the mean score was 75.5., The maximum score was
80, and the minimum score was 40.

The results of the test analysis given to students in table 2 have a dominant good
spatial ability of 71.6% (172 of 240) students in mathematics. This ability is shown by
being able to understand in learning because it has good spatial abilities. This can also be
seen from the results of interviews that have been conducted.

"When a math lesson is underway using computer-based tutorials, what do you feel?"

"I am more enthusiastic in participating in learning"

"Why is that?"

"Because teachers who teach use interesting learning media, so | am excited about
learning”

"What benefits can you get after you carry out learning using computer-based tutorials?"
"l am able to mention the properties of prism and pyramid space shapes, besides that, |
can visualize the prism and pyramid space shapes then operate these numbers into
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formulas, and be able to draw prism and pyramid spatial shapes according to
mathematical concepts"

Influence
For the results of the influence of computer-based learning media Tutorial Model with
students' spatial abilities can be seen in table 3.

Table 3. The influence of the Computer Tutorial Model learning media on students'
spatial abilities

Unstanqla_rdized Stande_lr_dized t sig
Variable Coefficients Coefficients '
B Std. Error Beta
1 (Constant) 13.452 3.151 4541 .000
Spatial Abilities .229 124 123 1.415 .016

From table 3, it can be seen the results of a simple regression test found that the
regression equation is Y = 13.452 + 0.229X. for the number of contributions from media
pembelajaran berbasis Komputer Model Tutorial on kemampuan spasial siswa can be
seen in table 4.

Table 4. Contribution of computer-based learning media Tutorial Model on students'
spatial abilities
Adjust R Std. Error of the
Square Estimate
1 .809 726 712 2.824

Model R R square

The result of a simple regression analysis shows that the coefficient of
determination is (R2) 0.726. This means that the contribution of the Tutorial Model
Computer-based learning media to students' spatial abilities in mathematics is 72.6%,
while the remaining 27.4% is influenced by other variables.

Discussion

Based on the results obtained from quantitative and qualitative data, it was found
that students had high interest and enthusiasm for learning because they used interactive
learning media. In addition, students are able to mention the properties of prism and
pyramid spatial shapes, can visualize prism and pyramid spatial shapes, then operate
these numbers into formulas, and are able to draw prism and pyramid spatial shapes
according to mathematical concepts.

Spatial abilities are abilities that include the ability to think in images, as well as
the ability to absorb, change and recreate various aspects of the visual world. Spatial
abilities are very important to be improved, this is based on the results of research by the
National Academy of Scince (Syahputra, 2013) which states that every student must
strive to develop skills and spatial sensing which are very useful in understanding the
relationships and properties in geometry to solve mathematical problems and problems in
everyday life. This is reinforced by Giaquinto's opinion which states that the perception
of an object or image can be influenced in an extreme way by the object's orientation. So
that you can recognize an object/image precisely requires spatial ability (Syahputra,
2013). Visual-spatial intelligence relates to the ability to perceive color, direction, space
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accurately. Musfiroh As stated by Armstrong, students who are intelligent in spatial
visuals have a sensitivity to color, lines, forms, space and buildings (Tambunan, 2010).
According to McGee (1979), mathematic ability is a combination of general intelligence,
visual imagery, the ability to observe numbers, spatial configurations and store
configurations as mental patterns. In spatial abilities, it is necessary to have left-right
understanding, understanding perspective, geometric shapes, connecting spatial concepts
with numbers, the ability to transform mental images from visual images. These factors
are also needed in learning Mathematics.

Therefore, it is very important to use effective learning media in learning. One of
them is computer tutorial based learning media. This is in accordance with these
conditions in accordance with research conducted by Edi Syahputra (2011), which
concluded that learning geometry using computer assistance can improve students' spatial
abilities. Kusumah (2011) states that a computer with a good software design can present
repetitive and dynamic presentations that are not found in other media. In addition,
computers can be used to overcome individual differences, teach concepts, and stimulate
student learning. As a learning medium, computers not only function as carriers of new
nuances, but also play a role in developing students' talents, interests, and abilities in
mathematics.

CONCLUSION

Based on the results and the discussion that has been described, the dominant
results obtained both from the spatial ability of students in mathematics lessons using
computer-based tutorials. Therefore, by using new learning innovations, one of which is
using tutorial, computer-based learning media, it can improve students 'spatial abilities;
students' spatial abilities are abilities that should be owned and developed by students.
This is also supported by the existence of a relationship between computer-based learning
media tutorials with students' spatial abilities in mathematics and there is an influence
between these two variables with a contribution of 72.6%. According to the results, it is
recommended that students need to be given the opportunity to do direct learning and
teachers should carry out innovative learning.
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