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Abstract
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Revised: 26 October 2023  Mathematics anxiety on learning outcomes in the PRE (PRE). The research
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methods with a 2x2 factorial group design. The research sample consisted of
36 students selected randomly. The research results show that the PRE
learning outcomes of students who use PBL learning strategies are higher
than those who use direct learning strategies after controlling for
Mathematics anxiety. There is an interaction effect between learning
strategies and anxiety on students' PRE learning outcomes after controlling
for Mathematics anxiety. The PRE learning outcomes of students who use
PBL learning strategies for students who have high levels of Mathematics
anxiety are higher than students who use direct learning strategies. The PRE
learning outcomes of students who use PBL learning strategies for students
who have low anxiety are lower than students who are taught using direct
learning strategies. It can be concluded that there is an interaction effect
between the use of learning strategies and Mathematics anxiety on PRE
learning outcomes
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INTRODUCTION

Problem solving learning is generally considered to be important in
developing students' thinking skills. However, this assumption ignores the fact
that the problem solving process in the learning process does not always lead to
the successful acquisition of problem solving skills for novice students (Van
Merriénboer and Bruin 2013). In the 2013 national curriculum, junior and senior
secondary education teachers, including Vocational High Schools (SMK), are
required to design their learning with student-centred learning strategies,
including Problem Based Learning (PBL) strategies. So far, the learning strategy
used by vocational school teachers is a direct learning strategy. One of the
characteristics of the PBL strategy is that learning is carried out through
selfdirection (Hmelo & Lin, 2000; Loyens et al., 2008). Knowledge acquisition is
always a product of independent learning with authentic problems according to
the constructivist perspective (Leask & Younie, 2001). If learning is an active and
constructive process, the role of students must becontribute to setting learning
goals and strategies in knowledge construction activities. Learner self-direction is
a prerequisite for learning but also a requirement for encouraging transfer.
Selfdirection allows students to participate more actively in the learning process
and take responsibility for their learning (Rieber, 1991). Especially in PBL
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strategies, independent learning can improve metacognitive skills and intrinsic
motivation to further encourage students' efforts in understanding existing
problem situations, organizing information, generating various solutions, and
selfevaluation (Loyens et al., 2008). Meanwhile, according to Gersten (1984),
direct learning strategies involve certain ways of teaching, designing the
curriculum, implementing in-service education, and monitoring the performance
of teachers and students. Furthermore, most researchers describe direct teaching
as a process that breaks down the pedagogical task into several components.
When teaching according to these components, instructors are able to demonstrate
techniques efficiently to students as a combination of instructional components
that results in an easier and more systematic learning process (Slavin. 2006; Stein,
Silbert, & Camine, 1997; Watkins, 2003). Implementing PBL strategies in the
learning process in vocational schools in the field of technology and engineering
expertise is a challenge for teachers, because it requires professional development
to obtain the necessary knowledge and skills. The question is, how is the
performance of vocational school students in technology and engineering skills
who study with PBL strategies compared to students who study with direct
learning strategies? If the psychological factor of Mathematics Anxiety students is
used as an attribute variable, is there an interaction between the use of learning
strategies and Mathematics anxiety and the performance of vocational school
students in the field of technology and engineering skills?

METHOD

This research uses an experimental research method with a 2x2 factorial
group design. The choice of this method is adjusted to the expected data, namely
differences in mathematics learning outcomes as a result of the treatment given.
The dependent variable in this research is the performance of students in the PRE
(PRE) Industrial Electronics Engineering Expertise Program at SMK technology
and engineering. As an independent variable, the treatment is learning strategies,
which are divided into two groups, namely PBL strategies as the experimental
group and direct learning strategies as the control group. As an independent
variable, the intervention in the form of an attribute variable is Mathematics
anxiety, which is also divided into two groups, namely high levels of Mathematics
anxiety and low levels of Mathematics anxiety.

RESULTS AND DISCUSSION
Result The results of calculating PRE learning outcomes for students

majoring in electronics engineering at SMK Negeri 7 Bekasi City are shown in
Table 1.

Table 1. Recapitulation of the results of calculating PRE learning outcomes for
students majoring in electronics engineering at SMK Negeri 7 Bekasi City.
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Strategy Direct HMA HMA LMA LMA with
PEL Instructio | HMA LMA with with DI with DI
ns (DI) PBL PBL
Statistics
Mean 3294 28,61 30,94 30,61 35,11 26,78 30,78 30,44
Standard
Deviation 4,57 348 492 433 257 2,39 521 3,54
Mode 34,00 27,00 27,00 28,00 34,00 27,00 28,00 30,00
Median 34,00 28,50 30,50 30,00 36,00 27,00 29,00 30,00
Minimum Score 24,00 23,00 23,00 24,00 31,00 23,00 24,00 26,00
Maximum 39,00 35,00 39,00 39,00 39,00 30,00 39,00 38,00
Score
Information:

HMA = High Math Anxiety
LMA = Low Math Anxiety

In Table 1, it appears that the average learning result for the PRE for
students of the Electronics Engineering Department of SMK Negeri 7, Bekasi
City, who studied with the PBL strategy was 32.94, with a minimum score of
24.00, and a maximum score of 39.00 . Meanwhile, the average learning result for
PRE for Electronics Engineering students who studied using direct learning
strategies was 28.61, with a minimum score of 23.00 and a maximum score of
38.00. The average score for the PRE learning outcomes for students majoring in
Electronics Engineering, who study with PBL strategies and have a tendency
towards High Mathematics Anxiety, is 35.11, with a minimum score of 31.00, and
a maximum score of 39.00. The average score for learning outcomes for the PRE
for students majoring in Electronics Engineering, who study with direct learning
strategies and have a tendency towards High Mathematics Anxiety, is 26.78, with
a minimum score of 23.00, and a maximum score of 30.00. The average score for
learning outcomes for the PRE for students majoring in Electronics Engineering,
who study with PBL strategies and have a tendency for Low Mathematics
Anxiety, is 30.78, with a minimum score of 24.00, and a maximum score of
39.00. The average score for learning outcomes for the PRE for students of the
Electronics Engineering Department, who study with direct learning strategies and
have a tendency towards Low Mathematics Anxiety, is 30.44, with a minimum
score of 26.00, and a maximum score of 38.00 The average score of learning
outcomes for PRE for students who have a tendency to have high Mathematics
anxiety who study with PBL strategies is 35.11, which is different from the
average score for learning outcomes for PRE for students who have a tendency for
high Mathematics anxiety who study with strategies. direct learning 26, 78. This
means that there is a difference in the average score of learning outcomes for PRE
between students who have a tendency to have high Mathematics anxiety who
study with PBL strategies and students who have a tendency to have high
Mathematics anxiety who study with direct learning strategies. Likewise, the
average score for the PRE learning outcomes for students who have a tendency
for low Mathematics anxiety who study with PBL strategies is 30.78, which is
different from the average learning outcome for PRE for students who have a
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tendency for low Mathematics anxiety who study with direct learning strategy of
30, 44. It can be concluded that there are differences in learning outcomes
between students who study with PBL learning strategies and students who study
with direct learning strategies based on their level of Mathematics anxiety.

The results of the two-way ANOVA test for the PRE Learning Outcomes of
Electronics Engineering Students at SMK Negeri 7 Bekasi City are shown in
Table 2

Sumber Variansi | db | JK yres RIK Fo Ftable
yres (o =1005)

Instructional

Strategy (A) 1 146,96 146,96 11,15 4.20
Math Anxiety (B) | 2.15 2.15 0,16 4.20
Interaction (A'B)

1 151,53 151,53 11,50 4.20
Error .. | 40848 | 13,18

3l -

34 | 70912
Total Reduced -

In Table 2, it appears that the value of Fh = 11.50 is smaller than Ft = 4.20,
meaning that there is a significant difference in learning outcomes for the PRE
between students who study with the PBL strategy and students who study with
the direct learning strategy. The value of Fh = 0.16 is smaller than Ft = 4.20,
meaning that there is a significant difference in learning outcomes for PRE
between students who have a tendency to have high mathematics anxiety and
students who have a tendency to have low mathematics anxiety. The value of Fh =
11.50 is smaller than Ft = 4.20, meaning that there is an interaction between
learning strategies and Mathematics anxiety.

DISCUSSION

Based on the results of data analysis, there are significant differences in
learning outcomes for the PRE between students who study with the PBL strategy
and students who study with the direct learning strategy. PRE learning with PBL
strategies encourages students to solve problems independently (self-directed
learning), so that knowledge acquisition is always a product of independent
learning with authentic problems according to a constructivist perspective (Leask
& Younie, 2001). One of the characteristics of problem-based learning is that
learning is carried out through self-direction (Hmelo & Lin, 2000; Loyens et al.,
2008). Meanwhile, the direct learning strategy places students in following the
teacher's explanation, providing examples and exercises, and taking formative
tests. Therefore, students who take part in direct learning are required to read
repeatedly the material they will study in class. This is in line with the opinion of
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Steventon and Fredrick (2003) that using direct learning strategies with specific
programs has a positive effect on students who have undergone intervention by
repeatedly reading the material to be studied in class. Judging from the level of
Mathematics anxiety, there is also a significant difference in learning outcomes
for PRE between students who study with the PBL strategy and students who
study with the direct learning strategy. The subject of PRE is rational, objective
and deductive. Rational, namely containing valid methods of proof, general
formulas or rules or the systematic nature of mathematical reasoning. Objective,
namely related to events that occur in everyday life. Deductive in nature, that is, a
theory or statement in the PRE is accepted as true if it has been proven
deductively. Students who have high mathematics anxiety have feelings of
tension, fear of rejection, and stress (Truttschel, 2002). The level of Mathematics
anxiety in students will interfere with their learning performance (Dredger and
Aiken, 1957). When students solve problems the PRE is quite complex work
which involves several aspects of problem solving, such as using information,
knowledge of passive and active electronic components, the ability to calculate
and use relationships between objects or abstractions. . This condition is in line
with Hakkinen's view, PBL strategies encourage students to think critically and
solve problems, interpersonal communication, information and media literacy,
cooperation, leadership and teamwork, innovation and creativity (Hékkinen et al.,
2017). It can be concluded that the high learning outcomes in the PRE for students
who study with the PBL strategy are more due to the learning interactions created
in the syntax of the PBL strategy. Meanwhile, learning outcomes for the PRE for
students who study with a direct learning strategy are lower than students who
study with a PBL strategy. This is more caused by learning interactions that are
not created effectively, because students pay more attention to the teacher's
explanations. Based on the results of hypothesis testing carried out, it is proven
that there is an interaction between learning strategies and Mathematics anxiety in
their influence on learning outcomes in the PRE. Groups of students who have
high or low levels of Mathematics anxiety.

CONCLUSIONS

The results of research on students participating in the PRE subject with
learning strategies as the treatment variable (or main variable (main effect), and
students' Mathematics anxiety as a minor influence (simple effect), it appears that
the average score for learning outcomes in the PRE is learning with the PBL
strategy was 32.94, while the average score of learning outcomes for the PRE who
studied with the direct learning strategy was 28.61. Based on these data, it can be
concluded that there are differences in learning outcomes for the PRE between
students who studied with the strategy PBL and students who learn with direct
learning strategies. The results of the research are based on the influence of
learning strategies by taking into account the level of Mathematics anxiety, it
appears that the average score for the PRE learning outcomes for students who
have a high level of Mathematics anxiety who study with the PBL strategy is
35.11 which is different from the average score for the Application of Learning
outcomes. The Electronic Circuit of students who have a high level of
Mathematics anxiety who study with a direct learning strategy is 26.78. The
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average score for the Application of Electronic Circuit learning outcomes of
students who have a tendency of low Mathematics anxiety who study with the
PBL strategy is 30.78 which is different from the average -The average learning
result for the PRE for students who have a tendency to have low Mathematics
anxiety who study with direct learning strategies is 30.44. Based on these data, it
can be concluded that there is an interaction between the use of learning strategies
and students' levels of Mathematics anxiety on learning outcomes in the PRE,
Department of Electronics Engineering, State VVocational School 7, Bekasi City.
Based on research conclusions, it has been proven that the effectiveness of
implementing PBL learning strategies in the PRE subject. Meanwhile, PBL
strategy assessment is more aimed at theory and skills. Therefore, research on the
application of PBL strategies for practical subjects can be continued, so that it can
be concluded that the effectiveness of PBL strategies for subjects that have more
practical content in Vocational High Schools (SMK) in the field of technology
and engineering skills.
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