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Abstrak

Penelitian ini melibatkan faktor internal berupa kecerdasan logis matematis, dan
mengontrol pengetahuan awal mahasiswa. Penelitian ini membandingkan hasil belajar
mata kuliah statistik inferensial yang menggunakan flipped classroom dengan direct
instraction ditinjau dari kecerdasan logis matematis dengan mengontrol pengetahuan
awal. Subjek penelitian terdiri dari dua kelas prodi Pendidikan Ekonomi Unimed semester
ganjil 2023/2024. Jenis penelitian adalah quasi eksperimen dengan desain posttest only
group control. Pengumpulan data menggunakan soal tes berupa pilihan berganda. Teknik
analisis data menggunakan analisis kovarians. Hasil penelitian menunjukan terdapat
perbedaan hasil belajar mahasiswa yang signifikan, model flipped classroom dibandikan
metode direct instruction, setelah mengontrol pengetahuan awal; terdapat perbedaan
hasil belajar yang signifikan mahasiswa dengan kecerdasan logis matematis tinggi
dibanding yang rendah, setelah mengontrol pengetahuan awal; Model flipped classroom
lebih efektif dalam meningkatkan hasil belajar, terutama bagi mahasiswa dengan
kecerdasan logis-matematis rendah; kedua model pembelajaran dapat memberikan hasil
yang baik bagi mahasiswa dengan kecerdasan logis-matematis tinggi.

Kata Kunci: Flipped Classroom; Statistik Inferensial; Kecerdasan Logis.

Abstract

This research involves internal factors in the form of mathematical logical intelligence, and
controlling students' initial knowledge. This research compares the learning outcomes of
an inferential statistics course that uses a flipped classroom with direct attraction in terms
of mathematical logical intelligence by controlling prior knowledge. The research subjects
comprised two Unimed Economic Education study program classes for the odd semester
of 2023/2024. This type of research is quasi-experimental with a posttest-only control
group design. Data collection uses test questions in the form of multiple choices. The data
analysis technique uses covariance analysis. The research results show that there are
significant differences in student learning outcomes, in the flipped classroom model
compared to the direct instruction method, after controlling for prior knowledge; there is
a significant difference in learning outcomes for students with high mathematical logical
intelligence compared to those with low, after controlling for prior knowledge; The
flipped classroom model is more effective in improving learning outcomes, especially for
students with low logical-mathematical intelligence; Both learning models can provide
good results for students with high logical-mathematical intelligence.
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I.  INTRODUCTION

The phenomenon of difficulties in thesis
completion is prevalent in the Economics
Education Program at the Faculty of
Economics, Universitas Negeri Medan. The
most common complaints revolve around
the  research

methodology  section,

particularly among  students facing
challenges from their academic advisors to
conduct research involving advanced data
processing techniques, such as two-way
ANOVA and path analysis (Gliner et al.,,
2011). Based on observations within the
program, at least 9 out of 12 students, or
75%,

completing their

approximately have  reported

difficulties in thesis,
specifically in the research methodology
section involving these data analysis
techniques.

The ability to complete academic studies
is an important indicator of a student’s
critical thinking skills and the academic
foundation acquired during research,
serving as one of the requirements for
In the

Economics program at Universitas Negeri

obtaining an academic degree.

Medan, the thesis represents an integrated
thought process that combines students’
creativity in identifying problems and
solving them, expressed both orally and in
to fulfill their

requirements. However,

writing, final project
many students
encounter  significant  obstacles  in
completing this final assighment (Ananda &
Purwanto, 2021). The challenges arise from
various factors. Studies conducted by the
identified that
obstacles stem from multiple sources,
including (Zain et al.,, 2021) The main

difficulties in

program have these

thesis preparation are

dominated by the development of the

(49%) and data
In terms of content

problem background
processing (24%).
comprehension, the most challenging
factors are research methodology (21%)
and the guidance process (25%). This aligns

with the findings of Kocimaheni et al.

(2020), who reported that thesis
preparation  challenges are largely
dominated by difficulties in data
interpretation and analysis (63%).

The  connection  between  thesis

completion and understanding of research
methodology cannot be separated from
internal and external factors, both of which
contribute to the success of thesis
preparation. Academic performance also
plays an essential role in demonstrating
intellectual capability (Prahmana, 2015). A
person with high intelligence will find it
easier to learn new things. As
demonstrated by (Zain et al., 2021).

The factor contributing to students'
difficulty in understanding the content of

their thesis is their ability to grasp research

methodology, which includes
understanding the population, sample,
variables, research design, operational
definitions, data collection techniques,
research instruments, data processing
methods, data analysis, and data

interpretation.

Based on the previous background, it is
very urgent to carry out a series of R&D to
prepare inferential advanced statistics
teaching materials that are relevant to the
needs of students. Furthermore, to
measure the effectiveness of the product
combined with other supporting factors.

This research contains novelties that
research,

distinguish it from previous

including developing Inferential Statistics
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advance materials that have been prepared

in advance wusing R&D attacks, then
integrated with learning models, prior
knowledge and students' innate

mathematical logical intelligence. Research
with this kind of carrying capacity is very
rare, especially within the faculty of

economics of Medan State University.

Il. MEeTHOD
This
experimental study with a post-test only

research is a type of quasi-
control group design. The subjects of this
study are sixth-semester students from the
Economics Education program at
Universitas Negeri Medan odd semester of
the 2023/2024 academic years, enrolled in
the Inferential Statistics course, with Class
A consisting of 34 students and Class B
consisting of 36 students. The integration
of the experiment using the flipped
classroom learning model, in terms of
students' logical-mathematical abilities, is
expected to explain the learning outcomes
of the students (Nurlaelah et al.,, 2024;
Tajuddin et al., 2023). However, to improve
the accuracy of the experiment, this study
includes a control procedure using
statistical methods on variables that are
considered to influence students' learning
outcomes, specifically the students' prior
knowledge.

The experiment was conducted to

provide information on the following
objectives: 1) To determine the difference
in learning outcomes of inferential statistics
between students applying the flipped
classroom model with the assistance of an
advanced statistics R&D module, compared

to those using direct instruction, while

controlling for prior knowledge; 2) To

examine the difference in learning
outcomes of inferential statistics between
students with high

intelligence and those with low logical-

logical-mathematical

mathematical intelligence, while controlling
for prior knowledge; 3) To assess the
difference in learning outcomes between
students with high
intelligence

logical-mathematical
the flipped
classroom model and those taught using

taught using
direct instruction, after controlling for prior
knowledge; 4) To evaluate the significant
difference in learning outcomes between
students with low logical-mathematical
the flipped

classroom model and those taught using

intelligence taught using
direct instruction, after controlling for prior
knowledge.

The experiment was conducted over
three face-to-face sessions, each lasting 3
credit hours, and took place in the Faculty's
Computer Laboratory, where each student
used one computer with internet access
and the SPSS application. The

mathematical

logical-
intelligence  instrument

consisted of 25 items with indicators

including number sequences, number
operations, logic, and problem-solving. This
guestionnaire had previously undergone
instrument testing (validity and reliability)
and was adapted from Thamrin's (2019)
research. The prior knowledge instrument
consisted of 25 multiple-choice questions,
which had passed previous instrument
testing and was administered to students in
Education

Class C of the Economics

program, vyielding a reliability score of
0.852 using Cronbach’s alpha, which is

greater than 0.6. The inferential statistics
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instrument, focused on path analysis,
included 20 questions that were deemed
The

inferential statistics teaching module on

valid based on expert judgment.

path analysis, developed using the R&D
method, had also been validated by experts
prior to its use.

The data analysis technique used in this
study employed analysis of covariance
(ANCOVA) by level with a 2x2 design at a
5% alpha level, as outlined in the following

Table 1.
Experiment Design by Level 2 x 2

Logical-Mathematical Learning Strategy (A)

Intelligence FC (A1) Direct (A2)
High (B1) A1B1 AB: |
Low (B2) A1B; A2B;

The prerequisite tests for the ANCOVA
analysis data are the normality test,
homogeneity test, and regression linearity
(Kadir, 2015).

hypothesis is done by the Scheffe test. All

test For further testing

data processing uses SPSS version 22 tools.

design:
I1l.  RESULT AND DISCUSSION
A. Result
Table 2.
Statistics Descriptive of Posttest Mean Score
Logical-Mathematical Learning Strategy (A) n X
Intelligence N FC (A1) n DI(Az)
(B)
High (B1) 17 82.35 18 80.00 35 81,14 |
Low (B2) 17 70.58 18 65.55 35 68.00
X 34 76.47 36 72.77 70 74.57 |

Based on Table 2 above, it is known that
the average value of FC class student
learning outcomes is 76.47> compared to
the DI class of 72.77. While the average
learning outcome of students who have a
high Logical-Mathematical Intelligence is
81.14>
Mathematical Intelligence of 68.

compared to a low Logical-

meaning that all variables in the study
group are normally distributed.

Table 3.
Summary of Normality Test Results
No Group Sig. Value Decision
1 Al 0.397 Normal
2 A2 0.383 Normal
3 B1 0.236 Normal
4 B2 0.237 Normal
5 Al1B1 0.662 Normal
6 Al1B2 0.645 Normal
7 A2B1 0.699 Normal
8 A2B2 0.277 Normal

Based on Table 3 it can be seen that the
sig.  the test the
Kolmogorov-Smirnov test as a whole> 0.05,

normality using

Table 4.
Summary of Homogeneity Test Results
N Group dfl df2 Sig. Decision
Value

1 Betwe 1 68 0.437 Homogeneo
enA us

2 Betwe 1 68 0.079 Homogeneo
en B us

3  combi 3 66 0.745 Homogeneo
ned us

Based on Table 4 it can be seen that the
sig. value of the homogeneity test between
A, between B, and the Combined (A1B1,
A1B2, A2B1, A2B2) are all greater than
0.05, meaning that all groups are still in the
homogeneous category.

Table 5.
Summary of Linearity Test Results
Data F Sig. Decision
Value
Deviation from 1.245 0.441 linear
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Data F Sig.

Value

Decision

Linearity

Based on Table 5 it can be seen that the
sig. value of deviation from the linearity
test between initial knowledge variables

and learning outcomes of 0.441>0.05,
meaning that the relationship between the

two variables is linear.

Table 6.

Hypothesis Test (ANCOVA) Tests of Between-Subjects Effects

Dependent Variable: Learning Outcomes

| Source Type Il Sum of Squares Df MeanSquare F Sig.
Corrected Model 3288.003a 4 822,001 18,706 .000
| Intercepts 5876818 1 5876818 133,738 .000
PA 171,496 1 171,496 3,903 052
| Class 217,992 1 217,992 4,961 .029
Group 1065786 1 1065786 24,254 .000
| Class * Group 4,599 1 4,599 .105 747
Error 2856282 65 43,943
| Total 396900,000 70
Corrected Total 6144286 69
| a. R Squared =.535 (Adjusted R Squared = .507).
Based on Table 6 above, it is concluded students who have high logical-

that:
a) There is a significant difference in

mathematical intelligence compared
to student learning outcomes with

learning outcomes between classes low logical-mathematical
using the FC learning model intelligence after controlling for
compared to DI after controlling for prior knowledge with a Sig
initial  knowledge with a Sig acquisition of 0.000<0.05, then Ho is
acquisition of 0.029<0.05, then Ho is rejected.
rejected.
b) There is a significant difference in
learning outcomes between
Table 7.
Summary of ANCOVA
Advanced Test with Scheffe Test
No Group dfl df2 Feount Ftable Decision
1 A1B1:A2B1 1 32 3,44 4,15 Ho was accepted
2 A1B2:A2B2 1 32 6,22 4,15 Ho was rejected |

Based on Table 7 above, it is concluded
that:

a) There is no significant difference in
learning outcomes between students
who have high logical-mathematical

intelligence who are taught using the

flipped classroom model compared to

the learning outcomes of students who
are taught using direct instruction after
controlling prior knowledge with a Feount
of 3.44 < Fple of 4.15, then Ho is
accepted.

b) There
learning outcomes between students

is a significant difference in
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who have low logical-mathematical
intelligence who are taught using the
flipped classroom model compared to
the learning outcomes of students who
are taught using direct instruction after
controlling prior knowledge with a Feount
of 3.44 < Fwpe of 4.15, then Ho is

rejected.

B. Discussion
1) Results
Learning Outcomes

of Difference Analysis in
Between The
Flipped Classroom Model (A1) and
Direct Instruction Model (A2).
There
learning outcomes between the class using

is a significant difference in

the flipped classroom model and the class
using the direct instruction model after
controlling for prior knowledge, with a Sig
value of 0.029 < 0.05, thus supporting the
proposed hypothesis.

This is consistent with the findings of
(Ario & Asra, 2018)
concluding that there significant

previous research
is a
difference in learning outcomes between
students using the flipped classroom model
and those receiving direct instruction.
(Ziana Walidah et al., 2020)

that the flipped classroom model is able to

concluding

significantly improve students' learning
outcomes. In addition (Ruiz Palmero et al,,
2023) which that the flipped

classroom model has a significant impact

states

on learning outcomes.

reasons for the
with  the
include the extended

Several improved

learning outcomes flipped
classroom model
time it provides students to understand the
material, along with the pre-class provision
of videos or instructional materials, case
studies, and

comprehensive  learning

instructions (Fung et al.,, 2021). Through
this approach, students can review the
material repeatedly at home and have
ample time to discuss it with their peers
(Fung et al., 2021). This ample time allows
their
according to their individual learning styles
(Lo et al., 2017). This further reinforces the
findings of the research (Cevikbas & Kaiser,
2020) which states that students taught
using  the

students to optimize learning

model
that
enhances their learning outcomes. (Guler
et al., 2023; Wei et al., 2020).
In relation to the design of this research

flipped  learning

experience innovative  learning

in the course of inferential statistics, both
treatment groups were provided with the
R&D
module on path analysis, which had been

same instructional material, an
validated by experts. This module outlines,
step by step, the data analysis process,
complete with examples and case solutions
using data processing application tools. It is
hoped that this R&D module will enhance
students' learning autonomy, enabling
them to independently study and practice
data analysis using application tools. In
fact, not all students are equipped with
learning  facilities such as laptops.
Therefore, in alignment with the course
requirements that involve both theory and
practice, the experiment was conducted in
a computer lab, ensuring that each student
had access to the same learning resources.

The differences in students' learning
outcomes in this experiment were more
precise and accurate for several reasons:
first, both treatment groups were provided
with the same R&D module; second, both
groups were taught in a computer lab; and

third, to enhance the accuracy of the
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experiment, the students' prior knowledge
was controlled.

2) Results of Difference Analysis in
Learning Outcomes Between Students
with High Logical-Mathematical

Intelligence (B1) and Those with Low
Logical-Mathematical Intelligence (B2)
There
learning outcomes between students with

is a significant difference in

high logical-mathematical intelligence and

those with low logical-mathematical
intelligence, after controlling for prior
knowledge, with a Sig value of 0.000 < 0.05.
Therefore, the hypothesis is accepted.

This is in line with previous research
findings, (Mayu & Widjajanti, 2022) It was
found that multiple intelligences have a
significant impact on learning outcomes.
One of these is logical-mathematical
intelligence. Furthermore, this is reinforced
by research findings (Herawati et al., 2021)
It can be concluded that there is a
significant difference in learning outcomes
with  high

mathematical intelligence and those with

between students logical-
low logical-mathematical intelligence.
Furthermore, (Rahmawati & Ibrahim, 2021)
It is stated that

intelligence has a positive and significant

logical-mathematical

impact on students' learning outcomes.
The results of this study align with the
opinion (Scherer, 2022) It is explained that
logical-mathematical intelligence is most
likely the most robust among all types of
intelligence. This intelligence is related to
scientific abilities and is often described as
critical  thinking.  Logical-mathematical
intelligence is supported by Piaget's stages
of cognitive development and has shown a

strong connection with other aspects of

daily life (Babakr et al., 2019). Furthermore,
(Wanabuliandari et al.,, 2024) It is stated

that an individual with high logical-
mathematical intelligence will enjoy
working  with data, collecting and

organizing it, analyzing and interpreting,

drawing conclusions and making

predictions, recognizing and examining
patterns and connections between data,
solving mathematical problems, and tends
to use various graphs.

Based on the above opinion, logical-
mathematical

intelligence  plays an

important role for individuals both in

learning and in daily life. Moreover, in this
material

experiment, the provided is

closely related to mathematical,
systematic, and logical elements, which is

particularly relevant for students with high

logical-mathematical intelligence.
Therefore, students with high logical-
mathematical intelligence achieve

significantly higher learning outcomes
compared to students with low logical-
mathematical intelligence.

3) Results

Learning Outcomes

of Difference Analysis in

High
Logical-Mathematical Intelligence in
The Flipped Classroom Model (A1B1)
and Direct Instruction (A2B1)

There is no significant difference in the

Between

learning outcomes of students with high
logical-mathematical intelligence taught

using the flipped classroom model
compared to those taught using direct
instruction after controlling for prior
knowledge, with the calculated F-value of
3.44 < the F-critical 4.15.

Therefore, the proposed hypothesis is

value of

rejected.
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There are several logical reasons why
First, both
groups possess high logical-mathematical

the hypothesis is rejected.
intelligence; second, both groups were
provided with the same R&D module on
the same material; and third, both groups
received the same learning facilities,
including computers with internet access
and the same data processing application
tools.

This is in line with the opinion of (Nunes
et al., 2007) It is explained that intelligence
plays a significant role in learning progress,
one of which is logical-mathematical
intelligence. Based on this statement, it can
be reinforced that students with high
logical-mathematical intelligence, when
they study seriously and are willing to be
taught using any learning model, will still
show better learning progress compared to
students with low logical-mathematical
intelligence.

The flipped classroom in instructions
are designed so that the material is studied
at home, whereas in the direct instruction
is not the case.
with  high
mathematical intelligence possess strong

class, this However,

because students logical-
reasoning and logical thinking abilities, and
the classroom sessions are supported with
R&D teaching modules and computer
learning facilities for each student, any
gaps in knowledge for students with high
in the

class can still be

logical-mathematical intelligence

direct instruction
compensated for. As a result, there is no
significant difference in the learning
outcomes between the students in the
flipped classroom and those in the direct

instruction class.

This indicates that the role of teaching

media, learning facilities, and teaching
strategies relevant to the course content
also  influences  students' learning
outcomes. This is in line with the opinion
(Nurhikmayati & 2019) It

explains that in the effort to educate

Jatisunda,

students, the presentation of learning
materials with specific teaching strategies

is crucial. Therefore, if a course involves

both theory and practice, such as
inferential  statistics, which  requires
computer  facilities and  supporting

applications, it is recommended to be

taught in a computer laboratory.

4) Results
Learning Outcomes

of Difference Analysis in
Between Low
Mathematical-Logical Intelligence
Students in The Flipped Classroom
Model (A1B2) and Direct Instruction
(A2B2)

There

learning outcomes between students with

is a significant difference in

high mathematical-logical intelligence and
with
intelligence after

those low mathematical-logical

controlling for prior
knowledge, with an F-calculated value of
3.44 < F-table value of 4.15. Therefore, the
proposed hypothesis is accepted.

The learning outcomes of students with
low  mathematical-logical  intelligence
taught using the flipped classroom model
were significantly higher compared to the
direct instruction class after controlling for
This
opinion of (Zhang et al,

contradicts the
2021) It is
explained that direct instruction is very

prior knowledge.

useful and highly effective when applied to
students with lower intelligence. Direct
instruction encompasses approaches that
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are highly structured, almost scripted, to
more flexible implementations.

Several logical reasons for this
contradiction include the flipped classroom
learning process, which provides students
with more time to understand the course
material outside of class. For students with
lower mathematical-logical intelligence,
this situation offers them additional time.
Thus, study the

instructions from the beginning, and if

they can learning

there are still aspects they do not
understand, they can discuss them with
their classmates. This form of discussion
reflects peer learning interactions. The
knowledge gained outside the classroom,
combined with the learning experience
inside the classroom with supportive
learning facilities, ultimately leads to better
learning outcomes, even for students with
lower mathematical-logical intelligence,
compared to their performance in a direct

instruction class.

IV. CONCLUSION

This study shows that the flipped
classroom model, supported by an R&D
module for advanced statistical material,
has a significant impact on students'
learning outcomes in inferential statistics,
especially when compared to the direct
instruction method, after controlling for
prior knowledge. The flipped classroom
allows students to learn independently
first, with time allocated for a deeper
understanding of the material, which is
then applied in more interactive classroom
activities. Logical-mathematical intelligence
also proves to play an important role in

learning outcomes. Students with high

logical-mathematical show
better

difference was

intelligence

results, although no significant

found between those
taught with flipped classroom and direct
instruction. On the other hand, students
with low logical-mathematical intelligence
achieved better learning outcomes when
using flipped classroom compared to direct
instruction. These findings emphasize that
flipped classroom is more effective in

supporting student learning and can

improve inferential statistics learning
outcomes, especially for students with low
logical-mathematical while
students with high

intelligence show optimal results with both

intelligence,
logical-mathematical

learning models.

The suggestion of this research is in the
form of exploring more relevant results,
the hope is that learning outcome tests,
early knowledge tests and especially
mathematical logical intelligence tests can
be done with essay questions. Of course,
this will greatly minimize the answers of
students who originally answered. In
addition, it is recommended for students
with low mathematical logical intelligence
to use the flipped classroom model, so that
when entering the classroom each student
has the initial knowledge that he has
learned outside the classroom.

The contribution of this research is an
input on learning innovation, especially
research products that can be applied in
learning at the Unimed Faculty of
Economics. The findings of this research
can be developed and have the potential to
improve the quality of learning and student
learning outcomes that can be applied in

other study programs.
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