Bukti Reviewer Pada Mathematics Teacher Education and Development

Link: https://mted.merga.net.au/index.php/mted/reviewer/submission?submissionld=1043&revie
wld=16178&key=725s

Id: samsul_maarif

Pasword: pemalang

Link scimago: https://www.scimagojr.com/journalsearch.php?9=21101062486&tip=sid&clean=0

Mathematics Teacher Education and Development

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER
Australia Mathematics Mathematics Education Research Group of
Mathematics (miscellaneous) Australasia

17 Universities and research

e institutions in Australia Social Sciences

Education
v Media Ranking in Australia

Submit Paper
for Publication

PAVYAV ZUZ1 LULL ZUZU ZUZ1 LULL -

© cCited documents @ Uncited documents A
40 Mathematics Teacher « Show this Wldggt n
Education and Development your own website

// Education
y Q4 Just copy the code below
20 y and paste within your html
y pest quartile

. code:
SJR 2022
0 0.19 / <a href="https://www.scimagc
- powered by scimagojr.com
2020 2021 2022 ’ -

G scCimago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.


https://mted.merga.net.au/index.php/mted/index
https://mted.merga.net.au/index.php/mted/reviewer/submission?submissionId=1043&reviewId=1617&key=Z25sb7
https://mted.merga.net.au/index.php/mted/reviewer/submission?submissionId=1043&reviewId=1617&key=Z25sb7
https://www.scimagojr.com/journalsearch.php?q=21101062486&tip=sid&clean=0

Mi Gmail Q, Search in mail 5 ®actver @ @B

© Uhamka &

(54 « B 0§ & % @ D i 3 < >
> / Compose ° @
Mail R R
. Dr Gregory Hine via Open Journal Systems <ojs.mted@mer; et.au Jan 28, 2024, T:19PM (16 hours ago o “ H
(] &  Inbox 3,785 @ ©me~
£ Y Starred Samsul Maarif Samsul
Snoozed
&) ® | believe that you would serve as an excellent reviewer of the manuscript, "The Impact of Learning Opportunity Factors and Efficacy Beliefs on
Meet B Sent Mathematical Knowledge in the Teaching Process,” which has been submitted to Mathematics Teacher Education and Development. The
submission’s abstract is inserted below, and | hope that you will consider undertaking this important task for us.
Y Drafts 38
& [ Please log into the journal web site by 2024-02-04 to indicate whether you will undertake the review or not, as well as to access the submission
and to record your review and recommendation.
Labels + The review itself is due 2024-03-10

Submission URL: https://mted merga net.au/index.php/mted/reviewer/submission?submissionld=1043&reviewld=1617&key=725sb7

Thank you for considering this request.

Dr Gregory Hine
The University of Notre Dame Australia
gregory.hine@nd. edu.au

Mathematics Teacher Education and Development

«— Back to Submissions

Process

1. Request 2. Guidelines 3. Download & Review 4. Completion

Request for Review

You have been selected as a potential reviewer of the following submission. Below is an overview of the submission, as well as the timeline for this

review. We hope that you are able to participate.

Article Title

The Impact of Learning Opportunity Factors and Efficacy Beliefs on Mathematical Knowledge in the Teaching Process

Abstract

The present study investigates the influence of opportunities to learn (OTL) and mathematics teaching efficacy beliefs (MTEB) towards mathematical
knowledge for teaching (MKT). Using a structured questionnaire together with paper and pencil test adapted from the literature reviewed, data were
collected from 187 pre-service elementary teachers in Institute of Teacher Education Indonesia. Data were analyzed using Smart PLS 3.0. The result of

the structural equation model indicated that both OTL-Practicum (B = 0.395, p < 0.001) and OTL-Program (B = 0.324, p < 0.001) were positively related



Mathematics Teacher Education and Development

«— Back to Submissions

Article Title
The Impact of Learning Opportunity Factors and Efficacy Beliefs on Mathematical Knowledge in the Teaching Process

Abstract

The present study investigates the influence of opportunities to learn (OTL) and mathematics teaching efficacy beliefs (MTEB) towards mathematical
knowledge for teaching (MKT). Using a structured questionnaire together with paper and pencil test adapted from the literature reviewed, data were
collected from 187 pre-service elementary teachers in Institute of Teacher Education Indonesia. Data were analyzed using Smart PLS 3.0. The result of
the structural equation model indicated that both OTL-Practicum (B = 0.395, p < 0.001) and OTL-Program (B = 0.324, p < 0.001) were positively related
to MKT. The second regression analysis was to examine the impact of mathematics teaching efficacy belief on the MKT. The results showed that
mathematics teaching outcome expectancy belief (MTOEB) (B = 0.322, p < 0.001) was positively related to MKT, whereas personal mathematics
teaching efficacy belief (B = 0.017, p > 0.1) was not related to MKT. Overall, the belief and OTL factors explain a total of 54% variance in MKT.

Implications from these findings to the successful teacher's education program implementation in Indonesia were further elaborated

Review Type

Anonymous Reviewer/Anonymous Author

View All Submission Details

Mathematics Teacher Education and Development

Back to Submissions

Review:The Impact of Learning Opportunity Factors and Efficacy Beliefs on Mathematical Knowledge in the Teaching

Process
1. Request 2. Guidelines 3. Download & Review 4. Completion
Review Files Q Search

7390 #880+MTED+Blind. Anonymous manuscript.docx eptembe t

Reviewer Guidelines

Re Guidelines

Mathematics Teacher Education and Development

«— Back to Submissions

MTED Review Form (revised Nov 2020)

This form is to be used for the review of all submitted research manuscripts.

You are asked to make recommendations about the manuscript on one of five bases (please indicate as appropriate): *

accept the manuscript, pending minor editorial and f

atting revisions

accept the manuscript, pending minor revision of content t external review

major revisions required; manuscript will undergo further re

revise and resubmit; invitation to resubmit as a new article

reject the manuscript; not suitable for this journal

Focus on mathematics teacher education or teacher professional development: *

Content of interest and relevance to mathematics educators: *
Yes

No



Mathematics Teacher Education and Development

+— Back to Submissions

Appropriate for international audience: *

Yes

No

Connections to Australasian context (not essential for acceptance): *

Yes

No

Uses APA 7 style and is within length (3000 to 9000 words excluding references): *

Yes

No

Rationale of the study and research questions:

Is the goal of the study clearly stated and justified? *

Mathematics Teacher Education and Development

«— Back to Submissions

Methodology:

Is the methodelogy of the study approriate to the questions and goals of the study?

Method
- The method used is not clear. Describe the method used, whether survey, correlational or other methods such as existing quantitative
methods. Please describe the method used because there is no explanation about it yet.

Research method section on pharagraph 1: his section is not necessary, just write down what method you used? How many participants? Etc
The theory part has been integrated in the introduction

- Research method section on pharaaraph 1: Use abbreviations usina terminoloay in Enalish as written 4

Results and Interpretation:

Are the results presented clearly? Are the interpretations appropriate to the results and the framework of the study?

Result

- Paragraph 1 (Result): For the results section, it should display the model that will be constructed, which is then tested. Please display the
initial SEM model displayed which will then be tested

Mathematics Teacher Education and Development

«— Back to Submissions

= Research method section on pharaaraph 1: Use abbreviations using terminoloay in Enalish as written %

Results and Interpretation:

Are the results presented clearly? Are the interpretations appropriate to the results and the framework of the study?

Result

- Paragraph 1 (Result): For the results section, it should display the model that will be constructed, which is then tested. Please display the
initial SEM model displayed which will then be tested.

- Paragraph 1 (Result): For convergent validity results, they should be displayed in table form for each item. Factor loading must refer to
analysis using Smart PLS with a predetermined model, so it is necessary to display the specified model

- Paraaraph 2 (Result):There is a need for a Fornell-Larcker criterion test 4

Clarity of expression:

Is the language and style of the paper suitable? Are tables and graphics clear? *

There is some grammar that needs to be corrected such as the term Pedagogical Content Knowledge, and some use of abbreviations



Mathematics Teacher Education and Development

«— Back to Submissions

Comments and constructive feedback for the author(s): *
TNIar SEVITOdEer arsprayed wWhrcr WIT Tem De (ested:

- Paragraph 1 (Result): For convergent validity results, they should be displayed in table form for each item. Factor loading must refer to
analysis using Smart PLS with a predetermined model, so it is necessary to display the specified model

- Paragraph 2 (Result):There is a need for a Fornell-Larcker criterion test

- Paragraph 2 (Result): For the data analysis process, the results must be described in detail regarding what tests were used. You can study an
example of an article about scale validity below: https://pdf.eu-jer.com/EU-JER_13_2_541.pdf

Required amendments:

This article needs some improvements including:

Abstrak

- The methodology has not been clearly described. What method is used in this research, quantitative or qualitative? If you choose one of the
two approaches, what type is it?

- For conclusions in the abstract section, vou should refer to the results section with the 4 hypotheses that have been determined %

Mathematics Teacher Education and Development

«— Back to Submissions

Upload
Reviewer Files Q Search
> 7670 mted-review-assignment-1043-Article+Text-7390_Review.docx anuary
Review Discussions Add discussion

Recommendation

Revisions Required b

Mathematics Teacher Education and Development

«— Back to Submissions

Process

1. Request 2. Guidelines 3. Download & Review 4. Completion

Review Submitted

Thank you for completing the review of this submission. Your review has been submitted successfully. We appreciate your

contribution to the quality of the work that we publish; the editor may contact you again for more information if needed.



Artikel Hasil Reviu

The Impact of Learning Opportunity Factors and Efficacy
Beliefs on Mathematical Knowledge in the Teaching Process

XXXX
XXxXxX

The editors will enter dates here. May 5, 2023 Accepted:
© Mathematics Education Research Group of Australasia, Inc.

The present study investigates the influence of opportunities to learn (OTL) and mathematics teaching
efficacy beliefs (MTEB) towards mathematical knowledge for teaching (MKT). [Using a structured
questionnaire together with paper and pencil test adapted from the literature reviewed, data were collected
from 187 pre-service elementary teachers in Institute of Teacher Education Indonesia. Data were analyzed
using Smart PLS 3.0. The result of the structural equation model indicated that both OTL-Practicum (8 =
0.395, p < 0.001) and OTL-Program (B = 0.324, p < 0.001) were positively related to MKT. The second
regression analysis was to examine the impact of mathematics teaching efficacy belief on the MKT. The
results showed that mathematics teaching outcome expectancy belief (MTOEB) (B = 0.322, p < 0.001) was
positively related to MKT, whereas personal mathematics teaching efficacy belief (8 = 0.017, p > 0.1) was not
related to MKT. Overall, the belief and OTL factors explain a total of 54% variance in MKT. [[mplications
from these ]findings to the successful teacher's education program implementation in Indonesia were further
elaborated.

Keywords * mathematics teacher education * learning opportunities * expectations of teaching mathematics

+ keyword 4 + keyword 5

Introduction

Teachers are individuals who are responsible for implementing the effective teaching and learning
process (PdP) to ensure that students master every skill contained in the mathematics curriculum
(Wildeman et al., 2022). The knowledge possessed by the teacher plays a role in ensuring the effective
implementation of PdP activities and subsequently able to improve students' mathematical
performance (Andersson & Palm, 2017; Cook et al., 2020). [The low level of mastery of mathematics
content knowledge and pedagogy among teachers will indirectly contribute to the implementation of
the mathematics PAP process which is less effective| (Volk et al., 2017). Mathematical Knowledge for
Teaching (PMUP) is the concept of mathematical knowledge that teachers need to teach effectively (G.
Hine & Lesseig, 2021). It includes evaluating the student's response, answering the questions presented
by students, preparing assignments and making lesson plans (Musgrave & Carlson, 2017). According
to Mohsenpour et al. (2021), the PMUP concept developed by Liu et al., (2020) is a multi-dimensional
construct consisting of content knowledge (KK) and [content pedagogical knowledge [PPK).
The Teacher Education Development Study in Mathematics (TEDS-M) was conducted by the
International Association for the Evaluation of Educational Achievement ([IEAD in 2008 on 17 countries
to provide information related to the knowledge of prospective primary and secondary school teachers
throughout their education program. Teachers (Ingvarson & Rowley, 2017). Indonesia is one of the
countries involved in the study. A total of 524 primary school pre-service teachers and 388 junior
secondary pre-service teachers who are in their final year of study were involved in the study (Leong
et al., 2015). The findings of the study released in 2012 show that the level of mastery of PMUP among
pre-service teachers in Indonesia is low (Senk et al., 2012). Apart from the findings of the TEDS-M study
in 2008 as explained by (Blomeke et al., 2022), studies by Hainora Hamzah et al., (2022), and (Zulkpli et
al., 2017) also found that the level of knowledge mastery of mathematics teachers in Indonesia is low.
The low level of mastery of PMUP among teachers also affects the success of a teacher education
program provided. According to (Tatto et al., 2015), the knowledge possessed by pre-service teachers
at the end of the teaching course is the main indicator of the success of the teacher education program
that has been followed. The Indonesian Ministry of Education (KPM) has allocated a large amount of
money every year to the Teacher Education Institute (IPG) to ensure that the teacher education
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programs offered are capable of producing quality teachers (Napitupulu et al., 2017). [If the PMUP level
among teachers at the end of the teaching course is low, this illustrates that the teacher education
program followed is less effective in producing competent teachers and subsequently causes the return
on the investment made by the Ministry of Education to be not worthwhile. In order to address the
issue, there is a need to conduct a study to identify the factors that influence the mastery of PMUP
among pre-service teachers in IPG.‘

[Personal (KEPMP) tested. In addition, Tajudin et al. (2017) suggested that teachers' PPK should also
be linked to opportunities to learn (PUB) innovative teaching strategies. Simsek and Lorscheider et al.
(2016) also suggested that factors such as gender, age and the opportunity to follow teaching training
should also be taken into account. Based on the recommendations given by previous researchers, this
study will test the influence of the Belief in Efficacy of Mathematics Teaching (KEPM) and PUB factors
on PMUP. Thus, based on the PMUP model by (Richardson, 2013), this study will test the conceptual
model of the study by integrating the PMUP model, Social Cognitive Theory by Bandura (1989a; 1989b)
as well as several sets of variables related to PUB obtained from the literature review to study the
influence of PUB factors and efficacy beliefs towards PMUP among pre-service teachers in IPG.]

Methods

[The theory that is the basis of this study is the PMUP model by Liu et al. (2020). This theory was chosen
based on its suitability to measure the level of mastery of PK and PPK mathematics among pre-service
teachers. The PMUP theory was also used by previous researchers to measure the mastery level of
mathematics teachers' knowledge. Among them is a study by Shabana et al. (2017), who studied the
perception of pre-service teachers related to the course they followed and its effect on mathematics
PPK. In addition, De Costa and Norton (2017) also used the PMUP model to study the relationship
between the level of confidence and mathematics PK and PPK among trainee teachers. Other
researchers who also use the PMUP model in their studies are Qian and Youngs (2016), Pape et al.
(2015), Kleickmann et al. (2015), Venkat & Spaull (2015), Hine et al. (2015), Mei et al. (2015), Fauskanger
(2016), Thanheiser et al. (2013), and Senk et al. (2012). PMUP covers three categories of knowledge
related to teacher PK:|

1. |Content Knowledge (PK), which is mathematical knowledge and skills that are not only
specialized for teaching mathematics.

2. Specific Content Knowledge (PKK), which is unique mathematical knowledge and skills
specific to teaching mathematics.

3. Horizon Content Knowledge (PKH), which is the awareness of the relationship between
each topic in mathematics \

In addition, PMUP also consists of three categories of knowledge related to PPK:

1. Content and Student-related Knowledge (PKPel), which is knowledge related to students'
mathematical thinking, which requires interaction between specific mathematical
understanding and understanding of students' mathematical thinking.

2. Knowledge related to Content and Teaching (PKP), which is knowledge related to teaching
design, which requires interaction between understanding mathematics and
understanding related to pedagogical issues that affect student learning.

3. Knowledge related to Content and Curriculum (KKK), which is knowledge related to
teaching materials and programs. (Lertlumnaphakul et al., 2022)

[This study also integrates theories related to teacher efficacy beliefs. Social Cognitive Theory by
Mozahem and Adlouni (2021) was chosen to be used in this study. The theory was chosen because of
the appropriateness of the variables to explain the influence of the belief factor in the effectiveness of
mathematics teaching on pre-service teachers' mastery of PK and PPK mathematics. This is based on
the findings of studies by Ekstam et al. (2017), De Costa and Norton (2017), Oppermann et al. (2016),
Travis et al. (2015), and Hughes et al. (2019). According to Oxelgren et al. (2017), there is an indirect
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relationship between teacher efficacy beliefs and PK. Meanwhile, findings from a study by De Costa
and Norton (2017) also found that there is a significant relationship between the level of teacher
confidence and mathematics PK. Studies by Travis et al. (2015), and Sutton and Austin (2015) also found
that there is a relationship between efficacy beliefs and teacher knowledge. Apart from the PMUP
model and teacher efficacy beliefs, the researcher will also test the effect of the opportunity factor to
learn (PUB) or better known as Opportunity to Learn (OTL). This factor has been selected based on the
findings of previous studies which found that the PUB factor plays a role in influencing teachers'
mastery of PK and PPK. Among them are studies by Hohn et al. (2017), Jenflen et al. (2019), and Qian
and Youngs (2016). Nevertheless, the influence of the PUB factor on teachers' mastery of knowledge
from previous studies is mostly concentrated among language teachers abroad, especially in Europe.

After examining the research literature and identifying relevant and appropriate theories, the
researcher formed a research model as shown in Figure 1. The variable of efficacy beliefs is represented
by the variables Belief in the Efficacy of Personal Mathematics Teaching (KEPMP) and Belief in
Expected Results of Mathematics Teaching (KJHPM). The PUB variables consist of the opportunity to
undergo teaching training (PUB-Praktikum) and the opportunity to follow a coherent teacher education
program (PUB-Program). A study conducted has proven that KEPMP factors affect the dominance of
PMUP. In addition, studies by Mathelier et al. (2016) and Hart et al. (2009) also found that KEPMP and
KJHPM factors influence teachers' mastery of PPK mathematics. A study by Swars et al. (2007) also
found that there is a significant relationship between KEPMP and KJHPM with pre-service teachers'
mastery of mathematics PK. Therefore, this study will examine the influence of KEPM factors on PMUP
among pre-service teachers in IPG.

HI1: Belief in Personal Mathematics Teaching Efficacy (KEPMP) has a significant direct effect with
mastery of PMUP.

H2: Beliefs and Expectations of Mathematics Teaching Outcomes (KJHPM).

Past studies prove that the PUB variable affects teachers' mastery of PK and PPK. Among them, a
study by Héhn et al. (2017) on prospective secondary school English teachers found that PUB of content
and PUB of teaching training had influenced their mastery of PPK. Regression analysis shows that PUB
can positively predict the PPK test scores of trainee teachers with a B value equal to 0.28 (p < 0.01) for
PUB content, and a B value equal to 0.29 (p < 0.01) for PUB teaching training (practicum). In addition,
a study by Yesildere and Akkog (2010) also found that PUB teaching training (practicum) significantly
affects teachers' PPK mastery. Studies by Yesildere and Akkog (2010) and Senk et al. (2012) on pre-
service teachers also found that the opportunity to follow a coherent teacher education program (PUB-
Program) also affected teachers' mastery of PK and PPK. This indicates that PUB is an important factor
that affects the mastery of knowledge and academic achievement of prospective teachers. Therefore,
this study will also examine the influence of PUB on the dominance of PMUP among pre-service
teachers in IPG.

HB3: Opportunity to undergo teaching training (PUB-Practicum) have a significant direct effect with
the mastery of PMUP.

H4: The opportunity to follow a coherent teacher education program (PUB- Program) has a
significant direct impact with PMUP)|

Data Collection Methods

The data collection method used is to conduct a survey using a questionnaire on [187 pre-service
teachers at IPG|. Before conducting the survey, the researcher first prepared a set of questionnaires that
contained the information needed to answer the research questions that had been submitted. The
questionnaire consists of three parts. The first part contains questions related to demographic
information, the second part contains questions related to teacher efficacy beliefs and the last part
consists of information related to PUB. Apart from that, the researcher also used a pencil and paper test
to obtain data related to the PMUP level. A cluster random sampling method was used to select the
study respondents. [The questionnaire used was adapted from previous studies relevant to this study.
Because the instruments used have met the aspects of validity and reliability, then the aspects of content
validity have been met (Sanchez-Franco & Roldan, 2010). In addition, the researcher has also referred
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to several experts to ensure that the instrument used is valid in terms of its content. The value of the
content validity index (I-CVI) shows that all items are valid because the value exceeds 0.70 (A & El-
masri, 2005). The formation of research tools to measure PMUP variables was adapted. The items to
measure the PMUP of pre-service teachers consist of 15 items related to mathematics PK and 17 items
that test mathematics PPK. For items that test math PK, 4 items are from common content knowledge
domains and 11 items are from specific content knowledge domains. While for the items that test the
mathematics PPK, 13 items consist of knowledge domains related to content and students and another
4 items from knowledge domains related to content and teaching. Instrument to measure the KEPM
variable was adapted from. (Matney et al., 2016). The instrument consists of two dimensions, namely
KEPMP and KJHPM. The instrument contains 21 items in total, namely 13 items related to KEPMP and
8 items related to KJHPM.|

Data Analysis

[Statisticul Package for the Social Sciences (SPSS) version 23 software was used for [descriptive analysis\.
Descriptive analysis was used to obtain information such as mean values, percentages, standard
deviations, normality tests, missing data analysis and multivariate hypothesis tests. Normality testing,
missing data analysis and multivariate hypothesis testing are important to perform before hypothesis
testing analysis is conducted. Smart PLS 3.0 software was used to analyze the data to test the research
hypothesis. Two data analysis procedures were used in this study, as suggested by Hair et al. (2017)
namely measurement model evaluation and structural model evaluation data. |

Results

[According to Larabi et al. (2019), hypothesis testing will only be conducted if the measurement model
reaches the desired level of reliability and validity. To assess the reliability of each study variable,
Cronbach's alpha and Composite Reliability values were used. Based on the analysis that has been
carried out, it was found that Cronbach's alpha value for each construct exceeds 0.7, which is the
minimum level (Holmbeck & Devine, 2009)]. In addition, the researchers also referred to the Composite
Reliability value to determine the reliability of each construct. Based on the analysis that has been
carried out, it was found that the Composite Reliability value for all constructs is above 0.7, so it is
acceptable. Construct validity testing is conducted through the assessment of Convergent Validity and
Discriminant Validity aspects. |A variable is considered to have convergent validity if three criteria are
met, first, the factor loading value of all individual items must exceed 0.708]. However, items that have
factor loading values between 0.4 to 0.7 can be considered to be retained (Guad et al, 2021). Based on
the findings of the study in Table 1, it was found that there are some items that have factor loading
values that are less than 0.708 but those items are retained because by removing the item in question
(in bold) it does not increase the AVE value and composite reliability of the construct in question (As
et al., 1968). Second, the composite reliability value is not less than 0.6 and thirdly the AVE value must
be above 0.5 (Dash & Paul, 2021).

Table 1
Analysis results of the measurement model

Composite average

Construct Item Internal ~ Factor loading “relability
(Cr;nl}ag;h‘s Variance extracted
PUB-Practicum PUB_Prakl 0.916 0.801 0.9320.631
PUB_Practice2 0.830
PUB_Prak3 0.863
PUB_Prak4 0.808
PUB_Prak5 0.770
PUB_Prak6 0.780
PUB_Prak7 0.741
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PUB_Prak§ 0.752

PUB-Program PUB_Progl 0.896 0.790 0.9210.660
PUB_Prog2 0.730
PUB_Prog3 0.870
PUB_Prog4 0.815
PUB_Progb 0.823
PUB_Prog6 0.840

Table 2
Summary of research hypothesis testing
Hypothesis b t-value Decision

(H1) KEPMP — PMUP 0.017 0.284 No
(H2) KTHPM — PMUP 0.322* 5,669 Yes
(H3) PUB-Practicum — PMUP 0.395* 6,853 Yes
(H4) PUB-Program — PMUP 0.324* 5.179 Yes
(H5) PUB-Practicum — KEPMP 0.277* 3,745 Yes
(H6) PUB-Program — KEPMP 0.260 3.256 Yes
(H7) PUB-Practicum — KJHPM 0.024 0.281 No
(H8) PUB-Program — KJHPM 0.108 1.244 No

Note: *p value < 0.001

[Discriminand validity is fulfilled if the value of the power root of AVE is greater than the correlation
value of the latent variable (Ab Hamid et al., 2017). In addition, discriminant validity can also be
assessed through testing the cross loading of study items (Hair et al., 2017). As shown in Table 2, the
AVE root value of this research variable is higher than the correlation value. Of the latent variable,
therefore, the pilot study data show that each study variable meets the required criteria. |A structural
model explains the relationship between one latent variable and another latent variable (Hair et al.,
2017). Structural model analysis is not only aimed at testing hypotheses, but it also involves testing the
strength of the relationship between the dependent variable and the independent variable. In addition,
the structural model also displays the amount of variance (R2) explained by the independent )variable
over the dependent variable and the entire model. Table 1 and table 2 show the findings from the
analysis that was carried out. Findings from the analysis of the structural model as attached (refer to
the Appendix) show, (H1) KEPMP does not have a significant direct effect on mathematical knowledge
for teaching (B = 0.017, p > 0.1), (H2) KJHPM has a significant direct effect on mathematical knowledge
for teaching (B = 0.322, p < 0.001), (H3) PUB-Practicum has a significant direct effect on mathematical
knowledge for teaching (8 = 0.395, p <0.001), (H4) PUB-Program has a direct effect which is significant
to mathematical Knowledge for teaching (8 = 0.325, p < 0.001). In addition, the findings from the
analysis that has been carried out also found that the factor (H5) PUB-Practikum has a significant direct
effect on KEPMP (B = 0.277, p < 0. 001) and (H6) PUB-Program also has a significant direct effect on
KEPMP (8 =0.260, p <0.001). While the influence of factors (H7) PUB-Practicum and (H8) PUB-Program
was found to have no significant direct effect on KJHPM (3 = 0.024, p > 0.1 and  =0.10, p > 0.1). Overall,
the model explains the value of the variant against

Discussion

This study was conducted to examine the factors that influence PMUP among pre-service teachers in
Indonesia. This study has tested the influence of KEPM and PUB factors on PMUP and the influence of
PUB factors on teachers' KEPM. Based on the analysis conducted, it was found that the KJHPM factor
has a significant relationship with PMUP (B = 0.322, p < 0.001). [Ihis finding confirms that pre-service
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teachers who have a high positive KJHPM will also master the PMUP learned while attending the
teacher education program at IPG.This finding confirms that pre-service teachers who have a high
KEPM will also master the PMUP learned while attending the teacher education program at IPG/|

There are several possibilities that cause KJHPM factors to play a role in influencing the level of
pre-service teachers' mastery of PMUP. Among them is because they believe that effective teaching
methods can affect students' mathematics achievement (Hwang et al., 2021). Pre-service teachers'
beliefs regarding the importance of effective teaching may have influenced their PMUP to some extent.
This is because according to Blazar, (2015), effective teaching activities can influence student
achievement. For example, if a teacher believes that effective teaching can contribute to students'
mathematics achievement, then this will encourage them to study PMUP to ensure that they can teach
more effectively in the future. Findings from testing this hypothesis are supported by some findings
from previous studies. Among the findings from the study by Swars et al. (2007; 2009) who found that
KJHPM is one of the factors that influence the PMUP of pre-service teachers in the United States.
However, it is different for the findings of the study by Newton et al.(2007) showing that the KJHPM
factor does not affect the teacher's PMUP. As the party responsible for training pre-service teachers
who will serve as primary school mathematics teachers, IPGM should take some necessary steps to
ensure that the level of KJHPM can be improved? The increase in the level of KJHPM is important
because it is one of the factors that contribute to the increase in the mastery of PMUP among pre-service
teachers in IPG. Apart from the PUB factor obtained while following the teacher education program at
IPG, other factors which identified to influence their KJHPM is emotional intelligence (Alsiraji & EI-
Shatshat, 2017). Therefore, it is suggested that the IPGM can design a mathematics education
curriculum that can stimulate the emotional intelligence of pre-service teachers in the future.

In addition, according to Lotter et al. (2016) on the other hand, the level of belief in teacher efficacy
can be increased through professional development programs. While following the teacher education
program at IPG, the trainee teachers were exposed to various courses to ensure they are able to become
competent teachers in the future. Therefore, the IPGM is suggested to redouble its efforts to provide
more robust professional development courses and programs to ensure that the level of confidence in
the efficacy of pre-service teachers can be increased and indirectly contribute to an increase in their
mastery of PMUP. Findings from the hypothesis testing that has been carried out show that the PUB
factor has the strongest positive relationship with the PMUP of pre-service teachers in IPG. More
information about the results of the analysis carried out has been displayed in Table 2. This finding
confirms that pre-service teachers who obtain a high positive PUB will also master the PMUP learned
while attending the teacher education program at IPG. Based on the analysis that has been carried out,
it is also found that the PUB factor among pre-service teachers is explained by the opportunity factor
to undergo teaching training more dominantly (3 = 0.395, p < 0.001) than the opportunity factor to
follow a coherent teacher education program ( = 0.325, p < 0.001),

According to Gerasimova et al. (2017) the balance between theory and practice is important to
produce quality prospective teachers in the future. Every pre-service teacher at IPG has been given
sufficient opportunities to deepen knowledge either in terms of theory or practice. The curriculum
designed by the IPGM covers all aspects to ensure that the potential teachers produced are able to
compete and can successfully educate students. In addition, the opportunity to undergo teaching
training (practicum) for two phases, which is about three months for each phase with the guidance of
experienced lecturers and mentors, also contributed to some extent to the perception of pre-service
teachers related to PUB obtained during the education program teacher at IPG. According to Toh, Kaur.
(2009) the period of undergoing sufficient teaching training can affect the level of mastery of PMUP of
pre-service teachers. This finding confirms that pre-service teachers who obtaining a high positive PUB
will also master the PMUP learned while following the teacher education program at IPG.

This finding is supported by some findings from previous studies. A study by O’Neill &
Stephenson. (2012) found that PUB is one of the factors that influence the PMUP of pre-service teachers.
A study by Okumus et al. (2016) also found that PUB factors have influenced teachers' knowledge. In
addition, a study conducted by Livy et al. (2016) on two pre-service teachers in Australia also found
that practicum experience is an important factor that can help them form mathematical PK. Findings
from a study by Tatto (2015) showed that there is a significant relationship between PUB obtained by
in-service teachers while following a teacher education program and PMUP. The study was conducted
on pre-service teachers in several countries using data from the IEA. Meanwhile, a study by Qian and
Youngs (2016) conducted on teachers in five countries using TEDS-M data also found that the PUB
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factor affects the knowledge mastery of a pre-service teacher. Findings from other studies also support
the findings of this study, including studies by Blomeke et al. (2017) and Hohn et al. (2017). Findings
from a study conducted by Blomeke & Delaney (2012) showed that there is a significant relationship
between PUB and PMUP of pre-service teachers. The study was conducted on pre-service in Germany.
Meanwhile, a study by Hohn et al. (2017) also conducted on 444 Germans, also found that the PUB
factor affects pre-service teachers' mastery of knowledge. A recent study conducted by Livy and
Downton (2018) for teachers in Australia also found that PUB factors affect teachers' PMUP. In addition,
a study by Murray, Durkin, Chao and Star (2018) also shows that there is a significant relationship
between PUB and PMUP.

IPGM's role as an institution responsible for producing competent mathematics teachers, is a sign
from the Ministry of Education and Culture to provide sufficient allocations to ensure that the widest
possible PUB can be enjoyed by pre-service teachers. Apart from providing opportunities to undergo
practicum and coherent teacher education programs, pre-service teachers should also be given
opportunities to learn knowledge related to pedagogy more effectively. The opportunity factor to learn
knowledge related to general pedagogy and mathematics pedagogy can influence the level of
knowledge mastery of pre-service teachers. The delivery of knowledge related to pedagogy to pre-
service teachers is directly related to the structure of the curriculum and the quality of lecturers.
Therefore, in order to guarantee the delivery of knowledge related to pedagogy more effectively, it is
suggested that the IPGM always update the mathematics education curriculum and at the same time
also carry out continuous efforts to improve the competence of mathematics lecturers in the delivery of
knowledge related to pedagogy (mathematics education). Findings from testing H5 and H6 show that
the PUB factor has a positive relationship with KEPM. More information from the analysis conducted
has been displayed in Table 3. This finding confirms that pre-service teachers who obtain a high positive
PUB will also influence their KEPM. This situation may occur due to the experience that pre-service
teachers go through while following the teacher education program has influenced their self-efficacy
beliefs. For example, the experience of going through school-based experiential programs, micro-
teaching exercises and practicum experiences have led them to believe that student learning is
influenced by effective teaching (KJHPM). In addition, the experiences they have had while following
the teacher education program are also likely to have caused them to feel more confident about their
ability to teach (KEPMP). This finding is supported by some findings from previous studies. Among
the findings from the study by Koszycki et al. (2010) who found that PUB is one of the factors that
influence the KEPM of pre-service teachers. Findings from other studies also support the findings of
this study, including a study by Philippou et al. (2021) who also found that the opportunity factor to
follow a coherent teacher education program affects teachers' KEPM. A recent study conducted by
Berger et al. (2018) on 154 vocational teachers also found that the factor of teaching experience (PUB-
Practicum) affects teachers' efficacy beliefs.|

Limitations and Suggestions for Future Research

[Research related to teacher knowledge is an ongoing and developing field of study. Based on the critical
analysis that has been carried out, it was found throughout the year 2017 until June 2018, there are
already almost 30 studies related to teacher knowledge published in selected journals. This clearly
proves that research related to teacher knowledge is important and is the focus of researchers around
the world. According to Ren et al., (2018), more research is needed in the future to explain how
mathematics knowledge and teachers' beliefs are interrelated with each other. This study only focuses
on the factors that affect PMUP among pre-service teachers only. Therefore, in the future it is suggested
that the scope of the study be expanded to in-service mathematics teachers and mathematics lecturers
at IPG and Public Higher Education Institutions. In addition, it is also suggested in the future that this
study be extended to pre-service teachers in the field of early childhood education and rehabilitation.
This is because both fields also require mastery of PMUP in implementing their teaching. In addition,
from the point of view of model testing, it is suggested in the future to test factors such as socio-
economic status and involvement in teaching and research (teaching and research) as variables that
affect PMUP. This is because according to (Wen et al., 2019), socio-economic status factors also influence
pre-service teachers' mastery of PK and PPK. Meanwhile, a study by (Mu et al., 2018) found that the
factor of involvement in teaching and research also affects teachers' knowledge. Therefore, in the future
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it is suggested that these two factors be included and tested in the model of factors that affect pre-
service teachers' PMUP)

Conclusion

[The findings from this study reveal that the main factor influencing PMUP for prospective teachers is
PUB. The provision of opportunities to participate in coherent teacher education programs as well as
opportunities to attend teaching training by the IPGs had a positive effect on their PMUP. This factor
has implications for students' understanding and way of thinking in understanding the material being
studied. According to Barnard-Brak et al., (2018) besides being able to increase PMUP, PUB factors can
also increase the mathematics learning achievement of prospective teachers. Apart from the PUB factor,
the KJHPM factor was also found to influence the PMUP of prospective teachers. Overall it is known
that the resulting model of the factors that influence PMUP for prospective teachers is valid. Based on
the analysis conducted, it is known that the two factors, namely KEPM and PUB, have a contribution
of 54% to the PMUP variant. That is, overall this model has moderate predictive power. Thus it is
necessary to carry out further research in the future by considering the factors that have been suggested
to increase the predictive power of this model. Therefore, in the future it is recommended that IPG open
more PUB opportunities for prospective teachers to assist them in improving their mastery of PMUP.
The research suggests further research to develop these findings and combine them in the world of
digital technology in the learning process.
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