Contribution of Multiple Intelligence to Students’
Biology L earning Outcomesin whole MAN (Madrasah
Aliyah Negeri) Medan

Syafitri Aulia', Herbert Sipahutar?, Syahmi Edi®
{'syafitriauliabiologi @gmail.com}
Departemen Biology Universitas Negeri Medan’23

Abstract. This research is a descriptive research with regression analysis technique at
significance level o = 0,05. This study aims to determine the contribution of multiple
intelligences to student biology learning outcomes in whole MAN Medan. The
population in this study covers al students of class XI MIA in whole MAN Medan. The
samplein this study was taken with proportionate stratified random sampling (PSRS) and
simple random sampling (SRS) technique, which totaled to 281 students. The
instruments of this research are multiple intelligence test and biology study result. The
results obtained that multiple intelligences (multiple intelligences) contribute to student
biology learning outcomes by 57.7%.with the significance value of X;; = 0.000, X;, =
0029, X1'3 = 0040, X1'4 = OOOO, X1'5 = 0780, les = 0913, X1y7 = 0.891 and leg =
0.000, then individually X1, X12, X13, X14 and X, (verbal, logic, visual, kinesthetic
and natural intelligence) influence students’ biology learning outcomes with significance
values <0.05. The conclusion in this study is to see the contribution of each multiple
intelligence, it can be known that what kind of multiple intelligences which has the
greatest contribution or called the best predictor of students’ biology learning outcomes.
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1 Introduction

Intelligence is the ability possessed by every human being that is closely related to human
life and success (Maftuh, 2015). Intelligence is an important factor as a predictor of academic
achievement in schools and has an important role in the future success of students (Kuncel et
al, 2004). Zohar (2005) divides three types of intelligence, namely Intellectual intelligence
(1Q), emotional intelligence (EQ) and spiritual intelligence (SQ).

There are still many educational patterns that prioritize understanding the language of
intelligent students only limited to 1Q. Gardner argues that linguistic abilities and logic /
mathematical abilities possessed by a person do not always contribute more than other
intelligences (Mahasneh, 2013). There is no certainty that students who have high intelligence
will automatically succeed in learning in school (Fauzi & Farichah, 2016).

Education has so far still and only emphasized mathematical and language logic abilities.
According Purwatiningsih (2015) that the national education system that measures the level of
intelligence of students who only emphasize the ability of knowledge needs to be revised, the
level of children's intellectua intelligence does not only include two parameters, namely logic
and language, but also must be seen from the kinesthetic, musical, visual, spatia,
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interpersonal, intrapersonal and naturalistic aspects, so that scientific development can be
carried out.

An individual is said to be intelligent when the 1Q test results are high (Lukman et a,
2005). So that successis solely related to intellectua intelligence because it is considered as a
person's thinking capacity (Pratama et al, 2015). According to Katsis et al (2014) that high
intellectual intelligence cannot show high knowledge, but a lower 1Q will hamper academic
performance. Academic results and 1Q tests are weak predictors of true intelligence because
they only measure a person's linguistic-verbal and logical-mathematical abilities (Lwin et al,
2004).

Gardner in Armstrong (2009) provides a means of mapping various abilities possessed by
humans by classifying their abilities into eight intelligences or multiple intelligences.
According to Al-Mahbasi et a (2017) some intelligence can produce a more interesting
learning environment and support more active learning. This multiple intelligence will help
teachers to recognize the strengths, weaknesses and abilities that are different from each
student, so that it will help the teacher in the activities of the teaching and learning process
(Koura & Al-Hebaishi, 2014). Teachers can also help develop children's multiple intelligences
by positioning children as learning centers (Komala & Asri, 2016). Multiple intelligence
approaches and assessments of learning enable students to succeed in classroom learning
(Gangadevi, 2014).

Based on the results of observations made in MAN (Madrasah Aliyah Negeri) whole
Medan, it was found that the teacher had applied several cooperative learning methods,
although it was not necessarily appropriate for students who had different types of intelligence
and were less facilitated in developing each students’ intelligence. If the teacher understands
multiple intelligence, they can overcome the variety of student learning styles (Richards,
2016). This is related with Murdiyanti (2012) which states that the subject matter, teaching
materials, media and cognitive evaluation instruments used focus more on intellectual
intelligence in the form of logic and language, whereas if the syllabus, teaching materials and
media based on multiple intelligences can improve the effectiveness of biology learning
outcomes. Based on the description above and in order to overcome these problems, it is
important to conduct research on the contribution of multiple intelligences to the results of
student biology learning outcomes in whole MAN (Madrasah Aliyah Negeri) Medan.

2 Research Methods

This research has been carried out in March-April 2018 at three schools of MAN
(Madrasah Aliyah Negeri) Medan. The population in this study were al students of grade XI
Sciencein MAN Medan academic year 2017/2018 as many as 942 students distributed into 21
classes (clusters) in three schools. The research sample was taken with the Proportional
Stratified Random Sampling (PSRS) and Simple Random Sampling (SRS) techniques.
Determination of the number of samples using the Slovin method with atotal of 281 students.

The procedure of this research was carried out through 3 stages, namely: (1) the
preparation phase, (2) the stage of data collection, and (3) the preparation stage of the report.

The instruments in this study include (1) direct observation when observing the teaching
and learning process in class;, (2) a questionnaire of multiple intelligences by Howard
Gardrner obtained from the previous researcher and modified consisting of 40 statements, with
a Likert scale of point 4, where point 4 states always, point 3 states often, point 2 states



sometimes and point 1 states never. The aspects of multiple intelligence measured include
eight intelligences, namely: verbal-linguistic intelligence, logic-mathematical intelligence,
visual-spatial intelligence, kinetic physical intelligence, musical intelligence, interpersonal
intelligence, intrapersonal intelligence, and natural intelligence; 3) biology learning outcomes
test in the form of multiple choices consisting of 25 multiple choice questions and validated in
terms of content (human digestive system material) and problem construction.

Data analysis techniques include: (1) descriptive anaysis, (2) quantitative analysis
consisting of normality test, homogeneity test and hypothesis test of stepwise multiple
regression analysis.

3 Research Result

The relationship between multiple intelligences (X1) on student biology learning
outcomes in the form of a simple linear regression equation can be written as follows. Y = -
30,210 + 1,210 (X1).

The correlation value is 0.760 or 76.0% which is classified as very strong. The calculated F
value is 380.82 with a significance level of 0.000 indicating that the significance value is
much smaller than 0.05, so the regression model above can be used to see the significance of
the relationship between student learning outcomes.

Contribution of multiple intelligences (X1) to student biology learning outcomes (Y) is 0.577
or 57.7%, while the remaining 42.3% is determined by other variables

Table 1. Summary of Multiple Intelligence Contribution Results on Students’ Biology Learning

Outcomes
Correlat  Determin
. . . ion ation Fa
No Variable Regression Equation (r/R) Coefficie Feount i
nt (R?)
Multiple Intelligence (X1) Y = -30210 + 1,210 7¢ 0.577 3808 2.
(X0 2 63
. Y = -0.113 + 0.745 7255 2.
Verbal Intelligence (X1,4) (X1) 0.850 0.722 3 63
. . Y = 18.639 + 0.445 95.60 2.
Logical Intelligence (X12) (X1») 0.505 0.255 5 63
Visual Intelligence (X1 3) Y = 45804 - 0028 0.025 0.001 0.173 2
' (X12) 63
Musical Intelligence (X 1.4) 2;(') BT 002 o012 0000 ooz 2
14
Interpersonal Intelligenceal Y = 39.246 + 0.068 2.
0.075 0.006 1574
(X15) (X19) 63
Intrapersonal  Intelligence Y = 39.024 + 0.079 2.
0.079 0.006 1.766
(X10) (X16) 63
Kinesthetic Intelligence Y = 5.099 + 0.676 9614 2.
0.880 0.775
(X17) (X12) 9 63
. Y = 9755 + 0.611 4205 2.
Natural Intelligence (Xyg) (X1o) 0.775 0.601 87 63




Multiple intelligence (X1) consists of several components of intelligence, namely verbal,
logical, visual, musical, interpersonal, intrapersonal, kinesthetic and natural intelligence. The
contribution of each intelligence is; verba intelligence (X1.1) contributes 0.722 or 72.2%,
logical intelligence (X1.2) contributes 0.505 or 50.5%, visua intelligence (X1.3) contributes
0.001 or 0.1%, musical intelligence (X1, 4) contribute 0,000 or 0%, interpersonal intelligence
(X1,5) contribute 0,006 or 0,6%, intrapersonal intelligence (X1,6) 0,006 or 0,6%, kinesthetic
intelligence (X1,7) contribute 0,775 or 77,5 % and natural intelligence (X1.8) contribute 0.601
or 60.1%. (Table 4.1).

Based on the significance value that is X1,1 = 0,000, X1,2 = 0.000, X1,3 =0.678, X1,4 =
0.838, X1,5 = 0.211, X1,6 = 0.185, X1.7 = 0.000 and X1.8 = 0.000, then individualy X1,1,
X1,2, X1,7, and X1,8 (verbal intelligence, logic intelligence, kinesthetic intelligence and
natural intelligence) contribute each component to students' biological |earning outcomes with
a significance value of <0,05. While other variables do not contribute to each component of
emotional intelligence with a significance value of>0.05.
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Fig. 1. Contribution of Compound Intelligence with Student Learning Outcomes

4 Discussion

Based on the results of the study, it is found that multiple intelligences can simultaneously
predict the students’ biology learning outcomes. In this case multiple intelligences that have
individual contributions from each component of intelligence to students' biology learning
outcomes are language, logic, kinesthetic and natural intelligence.

Verbal intelligence has a contribution of 0.722 or 72.2%, this intelligence has an important
meaning in achieving optimal learning outcomes, where verbal intelligence is the ability of a
person to think of a series of available words. This intelligence is an important intelligence in
al academic and non-academic activities in secondary schools. Verba intelligence reveals



how well a person can understand ideas expressed through words (verbal), and how clearly
one can think and reason with words. With verbal intelligence students will more easily
understand the biological science concepts provided by the teacher (Solihah, 2012).

Logical intelligence has a contribution of 0.255 or 25.5%, logical intelligence also has a
contribution in achieving student biology learning outcomes, where logical intelligence is the
intelligence to recognize thought patterns of alogical relationship and concepts. According to
Gardner (1989) if someone has this logical intelligence then the skills that will be possessed
are scientists and mathematicians, because biology is a science subject, so it is necessary to
contribute logical intelligence to the biology |earning outcomes.

Kinesthetic intelligence has a contribution of 0.775 or 77.5%, kinesthetic intelligence
possessed by students is quite high because in biology learning experiment is often carried out
which makes students more active in moving when practicing. Thisisin line with Bire (2014)
that students who have kinesthetic intelligence in which students will immediately take action
in learning so that the process and learning outcomes become more smooth and maximal.
Kinesthetic intelligence also enhances creative learning so that students become aware of
lessons that grow toward student achievement (Uzho & Salame, 2016).

Natural intelligence has a contribution of 0.601 or 60.1%, natural intelligence possessed by
students also includes predictors of students' biology learning outcomes, this is because
biology learning does not escape nature. Visits to nature or learning directly from nature can
increase students' knowledge. This is related with Lesmana (2016) which states that natural
intelligence / naturalist can improve science learning outcomes which have implications in
everyday life. It is said that natural intelligence is because thisintelligence is a person's ability
to recognize and classify species such as flora, fauna and the environment and also includes
sensitivity to other natural phenomena, so that this intelligence has links with science which
includes biological subjects.

Each intelligence has its own advantages, so that none of the students is considered
superior to others (Morgan, 2004). Intelligences that contributes to students’ biology learning
outcomes are language, logic, kinesthetic and natural intelligence, but that does not mean that
other intelligences are considered not superior, this is why Gardner classifies their abilities
into eight intelligences or multiple intelligences rather than looking at their 1Q level (verbal
and logic) only but by looking at the potential of verbal, logical, visual, musical, interpersonal,
intrapersonal, kinesthetic and natural intelligence.

Gardner in Armstrong (2009) provides a means of mapping various abilities possessed by
humans by classifying their abilities into eight intelligences or multiple intelligences. This
level of intelligence can develop or can even be hampered along with increasing age and
influencing factors, the strong weakness of each multiple intelligence is influenced by
biological factors, life history, personal, cultural and historical backgrounds. Multiple
intelligence can help teachers to recognize the strengths, weaknesses and abilities that are
different from each student, so that it will help teachers in the activities of the teaching and
learning process (Koura & Al-Hebaishi, 2014). The ability of teachers to recognize multiple
intelligences possessed by students is very important, this factor will be very decisive in
planning the learning process that must be taken by students (Murray, 2012).

The development of multiple intelligences theories and with their acceptance in the world
of education, this theory can be applied in the class. Multiple intelligences learning is learning
that values the intelligence possessed by students, and a variety of ways of learning students
(Samsinar, 2014) and provides opportunities for students to use a type of intelligence that is
prominent in encouraging learning (Spirovska, 2013). According to Amalia (2015) that a
dominant intelligence potential can develop optimally if the potential possessed by the child is



designed in the right and continuous way through a fun and varied way in learning. One way
that can be done is with multiple intelligences-based learning, this is related with Andini's
(2018) research that the application of learning based on multiple intelligences can stimulate
the diversity of intelligence possessed by students and make the learning atmosphere more
enjoyable.

5 Conclusion

Based on the results of research and discussion, it can be concluded that the contribution
of multiple intelligences to the students’ biology learning outcomes in grade XI Science in
whole MAN (Madrasah Aliyah Negeri) Medan is 0.577 or 57.7%, while the remaining 42.3%
is determined by other variables. By looking at the contribution of each component of multiple
intelligences, it can be known which components of multiple intelligences have the greatest
contribution or are called thebest predictors of student biology learning outcomes.
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