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Problem solving activities require students to apply mathematics rules on non-
routine problems. Mathematical connection ability is required so that students can
relate real problems to mathematical model nor relate the interrelationships
between the concepts that required to solve problems. This study aims to examine
the effectiveness of MEA in geometry and to analyze the mathematical
connections ability of students in geometry based on upper, middle, and lower
spatial intelligence categories on MEA. The research method is Mixed Methods
and research design is Sequential Explanatory Design. The subjects of the study is
the 9" grade students. The study started by first spatial intelligence test in
experimental class, then followed by MEA learning in experimental class and
expository learning in control class. The study ended by mathematical connection
ability test in experimental and control classes and last spatial intelligence test in
experimental class. The results showed that MEA learning in geometry were
effective. The result of mathematical connection ability in geometry of upper
spatial intelligence category students has reached five indicators of mathematical
connection ability well. Students of middle spatial intelligence category on first,
second and fourth indicators have been maximized, but third and fifth indicators
have not been maximized. Students of lower spatial intelligence category on first
indicator have been maximized, second indicator has not been maximized, while
third, fourth and fifth indicators can not be achieved well. Teachers should know
the spatial intelligence of students so that the learning process especially in
geometry achieve maximum results.
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INTRODUCTION

Mathematics learning in school should pay
attention of its development, past, present, and future
possibilities (Suherman et al., 2003: 55). One of the
characteristics of mathematics is having an abstract
object. Due to its abstract nature, many students have
difficulty in mathematics (Afriyani et al, 2014: 49).
The importance of mathematics is not only studied in
the classroom, but also mathematics is close to the
daily life activities (Utami & Wutsqa, 2017: 167). The
learning process is very important not only the final
result (Masrukan, 2013: 8). Learning with satisfactory
results requires the maximum process (Satrianawati,
2017: 109).

According to National Council of Theacher of
Mathematics (NCTM) there are 5 (five) process
standards in acquiring and applying
knowledge (NCTM, 2000). The five
standards are problem solving, reasoning and proof,

content
process

communication, connections, and representations
(NCTM, 2000: 29). Problem solving activities require
students to apply mathematics rules on non-routine
problems. One of the abilities that must be possessed
by students is mathematical connections ability in
order to relate real problems into the mathematical
model nor relate the interrelationship between the
concepts needed in problem solving (Sari, 2016: 113).

Mathematical connections or connections in
mathematics discuss about the understanding of
students in connecting mathematical ideas that will
facilitate the ability to formulate and verify the
between topics The
developed concepts and procedures of mathematics

assumptions deductively.
can be applied to solve problems in mathematics and
other disciplines (Rohendi, 2012: 3). When students
their Mathematical ideas, their
understanding is deeper and more lasting (NCTM,
2000: 64).

The indicator of mathematical connection
ability according to NCTM (2000: 64) is to recognize
and use connections among mathematical ideas,
understand how mathematical ideas interconnect and

can connect

build on one another to produce a coherent whole,
and recognize and apply mathematics in contexts
outside of mathematics. The indicator of
mathematical connection ability in this study is
recognize the relationship between concepts in
mathematics, using relationships between concepts in
mathematics, recognizing the relationship between
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concepts in mathematics with topics outside
mathematics or in daily life, using the relationship
between concepts in mathematics with topics outside
mathematics or in daily life, and declare a procedure
with other procedures in equivalent representation.
Gardner (2011: 77-292) states that there are six
intelligences, there are linguistic intelligence, musical
intelligence, logical-mathematical intelligence, spatial
intelligence, bodily-kinesthetic intelligence, and (6)
personal intelligence. Maier (1998: 69-72) states that
there are five elements of spatial intelligence based on
several theories of intelligence, meta-analysis, and a
number of studies of spatial abilities such as spatial
perception, visualization, mental rotation, spatial
relations, and spatial orientation. The preparation of
the spatial intelligence test instrument adapted the
design of spatial ability test instrument prepared by
Prabowo & Ristiani (2011: 72). Ningsih & Budiarto
(2014: 204) states that spatial visuals will affect the
ability of students to understand the geometry
properties and detect relationships and changes in
geometry to solve mathematical problems and daily
life problems. Teachers should know the spatial
intelligence of students so that the learning process
especially in geometry achieve maximum results.
Mathematical learning is rarely related to the
daily life problems. This makes the students just able
the definitions,
mathematical formulas so that the other abilities of
students do not develop (Handayani et al, 2013: 71).
Various problems that occur in the students life

to remember theorems and

environment can be used as problems to look for
solution (Geni & Hidayah, 2017: 12). Students who
already have some knowledge needed to solve a
mathematical problem, often have not been able to
use that knowledge to solve new problems or
problems that are not familiar with the students
(Dewanti, 2009: 24). Students have difficulty in
making mathematical models of a problem because
students have difficulty in analyzing facts which are
connected with relevant mathematical concepts (Sari
& Wijaya, 2017: 105). The main cause of students
failure in learning is the difficulty of students in
capturing the correct concept, because they are less
understanding of the abstraction process and still in
the understanding, can only do the exercises but do
not understand the concept (Adiastuty et al., 2012:
88). Aszalos & Bako (2004: 1) states that one of the
most difficult parts of the Mathematics in primary
and secondary education is geometry. Wulansari &
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Kumaidi (2015: 109) states that the main cause of
concept errors in geometry and measurement is not
applying formulas, concepts, or properties properly.
Based the with
Banjarnegara, in Mathematics learning is still a lot of

on interviews teachers in

students who must be guided by teachers in
connecting the concept that has been studied with the
concept that is being studied. Students also have
difficulty related to the
combination of several parts.

Rahmawati et al (2013: 55) states that effective
learning process need the right model and learning

in solving problems

strategy in the students and teachers learning process.
One of the learning models that develops connection
ability is the Model Eliciting Activities (MEA).
Chamberlin & Moon (2005: 39) states that MEA
foster communication and problem solving, two
principles outlined in the NCTM principles and
standards document. In line with that opinion
Yildirim et al (2010: 832) states that MEA contribute
to students understanding of engineering concepts,
problem solving, communications and teamwork
skills. Chamberlin & Moon (2005: 37) states that the
MEA encourages students to create mathematical
models to solve complex problems and MEA is
designed to identify students mathematical thinking,
a task endorsed by NCTM. Therefore, MEA is a
learning model that supports connections ability in a
problem through mathematical modeling and
supports students ability to work in groups. Eraslan
(2011: 2) states that the use of MEA in mathematics
learning provides an opportunity for students to
describe, explain, interpret, build, and communicate
relationships, verify students hypotheses, and verify
students solutions. Jumadi (2017: 48) states that the
MEA approach can theoretically be used as an
alternative in encouraging students to formulate a
mathematical model in solving problems.

Arsyad (2002: 4-5) states that media is a
component of learning resources or physical tools
that contain instructional materials in students
environment that can stimulate students to learn.
Mathematics learning in primary schools (elementary
schools and junior high school) requires instructional
media (Hidayah et al, 2017: 1). Learning aids can be
manipulatives and student worksheets (Hidayah et al,
2013: 117). Manipulatives are needed by teachers to
facilitate students understand of mathematics which
2016: 1).

Manipulative assisted mathematics learning can

is abstract (Sulistyaningsih et al,
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facilitate students thinking low to high Ilevels
(Hidayah, 2018: 1). Implementation of manipulative
and student worksheets assisted mathematics learning
can be implemented with a learning models by
teachers (Hidayah, 2018: 9). The use of student
worksheets and manipulative will help students to
find concepts (Hidayah et al, 2016: 2).

Based on the previous explanation, it is
required to conduct research to examine the
effectiveness of MEA in geometry. Further research is
to analyze the students mathematical
ability based on of

mathematical connection ability especially students

needed
connection indicators
with upper, middle and lower spatial intelligence
categories.

The purpose of this study was to examine the
effectiveness of MEA in geometry and to analyze the
mathematical connection ability of students in
geometry based on upper, middle, and lower spatial

intelligence categories on MEA.
METHODS

This research method is mixed methods that

combine quantitative research
The
explanatory design. The population in this study is
the 9" grade students of odd semester of the
2015/2016 of SMP Negeri 2

Banjarnegara which consists of 8 classes. The sample

and qualitative

methods. research design is sequential

school year
in this research determined by cluster sampling
technique. One class as the experimental group was
treated with MEA learning in geometry while
another class as control group was treated with
expository learning in geometry. The study started by
first spatial intelligence test in experimental class
students. Then followed by learning activities for 4
meetings to familiarize students with the problem of
mathematical connection ability. After the learning
has been completed, the mathematical connection
ability test are given to the experimental class and
control class students and the last spatial intelligence
test in the experimental class students.

Quantitative analysis is used to determine the
of MEA |learning in geometry.
Quantitative analysis conducted include proportion 7

effectiveness

right tailed test, two proportion right tailed test, two
paired sampel righ tailed t test, and normalized gain
(g) test. The data are the score of mathematical
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connection ability test of experimental class and
control class and the score of the first spatial
intelligence test and the last spatial intelligence test
from the experimental class. The data of last spatial
intelligence test is used to categorize students into
upper spatial intelligence category, middle spatial
intelligence category, and lower spatial intelligence
category by using standard deviation. After spatial
intelligence categorization of students into upper
middle spatial
intelligence category, and lower spatial intelligence

spatial  intelligence category,
category by using standard deviation, students are
be their ~mathematical

connection ability. There were 6 students who were

selected to observed
representatives of each category: two students from
the upper spatial intelligence category, two students
from the middle spatial intelligence category, and two
students from the lower spatial intelligence category
which has a spatial intelligence test score closest to
the mean score of spatial intelligence test score in
each category. In addition, the selection of students
representatives from each category also takes into
teacher considerations. This relates to the subject's
ability to express opinions or ways of his thoughts
both orally and in writing. Qualitative analysis done
by reducing the data, presenting the data, and
drawing conclusions from the data that has been
collected and verify the conclusion.

RESULT AND DISCUSSION

The students mathematical connection ability
in geometry with MEA learning reaches a classical
completeness when the number of students whose
score is = 77 at least 75% of the number of students
in the class. The Proportion m right tailed test was
the students
connection ability in geometry with MEA learning

used to determine mathematical
reaches a classical completeness. Based on test result
obtained z = 2,858. It can be concluded that the
proportion of students who have reached the
Minimum Completeness Criteria of 77 at least 75%.
This means the students mathematical connection
ability in geometry with MEA learning reaches a
classical completeness. The students mathematical
connection ability in geometry with MEA learning is
better than the students mathematical connection
ability in geometry with expository learning when the
number of students with MEA learning whose score
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is =77 more than the number of students with
expository learning whose score is > 77. The two
proportion right tailed test was used to determine the
students mathematical connection ability in geometry
with MEA learning better than the students
mathematical connection ability in geometry with
expository learning. Based on test result obtained
z =1,715. It can be concluded that the number of
students with MEA learning whose score is = 77
more than the number of students with expository
learning whose score is > 77. This means the
students mathematical connection ability in geometry
with MEA learning is better than the students
mathematical connection ability in geometry with
expository learning. The students spatial intelligence
with MEA learning in geometry increases when the
mean score of last spatial intelligence test score is
reduced by the mean score of first spatial intelligence
test score > 0. The two paired sampel righ tailed t
test was used to determine the students spatial
intelligence with MEA learning in geometry increases
when the mean score of last spatial intelligence test
score is reduced by the mean score of first spatial
intelligence test score > 0. Based on test result
obtained t = 2,49087. It can be concluded that the
mean score of last spatial intelligence test score is
reduced by the mean score of first spatial intelligence
test score > 0. This means the students spatial
with MEA
increases. The normalized gain (g) test was used to

intelligence learning in geometry

determine the improvement of students spatial
intelligence of representatives 6 students. Based on
test result by normalized gain (g) test, obtained two
students from the upper spatial intelligence category
in the medium criteria, two students from the middle
spatial intelligence category in the low criteria, and
two students from the lower spatial intelligence
category in the low criteria.

MEA learning in geometry were effective. This
is because it meets the criteria, (1) the students
mathematical connection ability in geometry with
MEA learning reaches a classical completeness when
the number of students whose score is = 77 at least
75% of the number of students in the class, (2) The
students mathematical connection ability in geometry
with MEA learning is better than the students
mathematical connection ability in geometry with
expository learning when the number of students with
MEA learning whose score is = 77 more than the
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number of students with expository learning whose
score is = 77, (3) the students spatial intelligence with
MEA learning in geometry increases when the mean
score of last spatial intelligence test score is reduced
by the mean score of first spatial intelligence test
score >0, and (4) there is an improvement of
students spatial intelligence of representatives 6
students with MEA learning in geometry.

The results of this study support the results of
previous study, such as the study by Akhmad &
Masriyah (2014: 101), states that learning outcomes
after treated with the Model Eliciting Activities
approach completed in a classical. Hidayah et al
(2016: 5), states that the Missouri Mathematics
aided with students
manipulative could help the students achieve classical

Project worksheet and
completeness in the learning results. Furthermore,
Hartatiana et al (2017: 4), states that Model Eliciting
Activities learning with Cabri has a significant effect
in improving students spatial reasoning ability.
Harmony & Theis (2012: 12), states that there is a
significant effect between the spatial ability to
students mathematics learning outcomes. Syahputra
(2013: 353), states that the students spatial ability of
Realistic Mathematics approach is better than the
students spatial ability of conventional approaches.
Mathematics learning aided with manipulative
and worksheet students designed to assist students in
understanding a concept. The problems related to real
problems that exist around the students so that cause
students to solve the problem. A similar opinion is
expressed by Hidayah (2018: 2) states that
manipulative assisted mathematics learning is not
only to find concepts and principles but also expected
to strengthen students competence in attitude,
knowledge, and skill, able to solve daily life problems.
Students are able to find various kinds of
solution strategies. There is difference of problem
solving between the students in solving given
problem. Some students are able to sketch the
problems according to the students own idea.
Students are able to connect the concepts that have
been received during the lesson and apply them to the
given problem. Sulistyaningsih et al (2016: 1) states
that students can connect their ideas and then
integrate their mathematics knowledge so that they
gain a deep understanding of mathematical concepts
by many different ways. MEA learning contributes to
improving students creativity in solving problems.
Students build their own knowledge to help them in
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solving problems especially real problems. A similar
opinion is expressed by Istianah (2013: 51) states that
the improvement of creative thinking ability with
MEA approach is better than ordinary learning. This
is because learning using the MEA approach is
designed to practice students to think creatively.
Another opinion expressed by Amalia et al (2015: 46)
states that students mathematical creative thinking
ability after applied with MEA learning is better then
compared to before applied with MEA learning. In
line with that opinion, Wessels (2014: 11) states that
in MEA learning, creativity can be developed through
the completion of the MEA task. Hanifah (2015: 197-
198) states that Model Eliciting Activities (MEA)
learning with a scientific approach directing students
to find their own solutions by students own
information. This is the added value of Model
Eliciting Activities (MEA) with a scientific approach.

The students mathematical connection ability
is analyzed based on spatial intelligence, where
students spatial intelligence are categorized into
upper spatial intelligence, middle spatial intelligence,
and lower spatial intelligence. Students of the upper
spatial intelligence category have achieved the five
indicators of mathematical connection ability well.
The four indicators, the first indicator to the fourth
indicator has been achieved maximally. The indicator
that has not been achieved maximally is the fifth
indicator in the mathematical connection ability is
declare a procedure with other procedures in
equivalent representation. The study subjects on the
fifth indicator write down the required formula and
perform the calculations correctly but less careful in
performing the final calculation as shown in Figure 1.
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Figure 1. Upper Spatial Intelligence Subject in
Problem 3



Aditya Pranawestu, Masrukan, Isti Hidayah/ Unnes Journal of Mathematics Education Research 7 (1) 2018 86 - 93

Students of the middle spatial intelligence
category have not achieved the five indicators of
mathematical connection ability well. The three
indicators, the first, second, and fourth indicators
have been achieved maximally. The indicators that
have not been achieved maximally are the third and
fifth indicators in the mathematical connection ability
are recognizing the relationship between concepts in
mathematics with topics outside mathematics or in
daily life and declare a procedure with other
procedures in equivalent representation. The study
subjects on the third indicator can not or wrong in
writing the formula but can write the concept used to
solve the problem even though the writing is less
perfect as shown in Figure 2.

c. Tulis rumus yang digunakan dalam

menyelesaikan soal tersebut!

Figure 2. Middle Spatial Intelligence Subject in
Problem 1

The study subjects on the fifth indicator there is an
error in writing the formula so that the results
obtained are not appropriate, there are errors in
determining the height and radius on the problem,
units used are not appropriate, unfinished
calculations and errors in the calculation so the
results obtained not appropriate. In line with Joubert
(2009: 33) states that one of students difficulties in
mathematics learning is the error of calculation.
Students of the lower spatial intelligence have
not achieved the five indicators of mathematical
connection ability well. The first indicator has been
achieved maximally. The indicators that have not
been achieved maximally are the second indicator.
The study subjects on the second indicator write
down the calculations in detail and correctly but not
complete with the unit on the final result, in the
calculation of the slant height is less appropriate in
writing the root of the slant height, directly write the
final result of the slant height or radius without
calculating and not accompanied by the unit on the
final result. The other three indicators, the third,
fourth and fifth indicators can not be achieved well.
The study subjects on the third indicator can not or
wrong in writing the formula used to solve the
problem and not appropriate or not accompanied the

size in the sketch. The study subjects on the fourth
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indicator write down the concepts needed to solve the
daily life problems but not correctly in mentioning the
formula used to solve the problem as shown in Figure
3.

soal

BRI HARE TSRS menghitung
L- % . .. ..............................................................

Figure 3. Lower Spatial Intelligence Subject in
Problem 1

d. Bagaimana menyelesaikan

The study subjects on the fifth indicator there is an
error in writing the formula so that the results
obtained not appropriate and there is an error in
writing the size so that the results obtained not
appropriate. In line with Wulansari & Kumaidi
(2015: 109) states that the main cause of concept
errors in geometry and measurement is not applying
formulas, concepts, or geometry properties properly.

CONCLUSION

The conclusion of this study is MEA learning
in geometry were effective. The mathematical
connection ability in geometry of upper spatial
has

indicators of mathematical connection ability well.

intelligence category students reached five
Students of middle spatial intelligence category on
first, and fourth
maximized, but third and fifth indicators have not
been Students of
intelligence category on first indicator have been
maximized, second indicator has not been
maximized, while third, fourth and fifth indicators

can not be achieved well.

second, indicators have been

maximized. lower spatial
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