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Abstract

Motivation to learn mathematics decreased due to the inability of teachers to implement innovative learning
models and techniques. Therefore, this study aimed to investigate the effects of teachers' ability on students'
motivation to learn mathematics by using quantitative methods and survey approaches. There were 32
mathematics teachers and 542 students in the 24 schools within the Depok region, selected as respondents
through a stratified random sampling method. The research instruments of two questionnaires of teachers’
competence and students’ learning motivation were distributed to the respondents. Data analysis was
conducted to test the random effect of teachers’ ability on students” motivation to learn mathematics by using
the effect of teachers’ random intercepts and competence as models 1 and 2, respectively. These two models
were analyzed using the n-level Structural Equation Model (\SEM), and the result showed that model 2 was the
best one to investigate the random effect of teachers’ ability and students’ learning motivation. The data
analysis showed that the variance among teachers’ ability (0,0027) was less than learning motivation among
students (0.0597). These findings indicated that the motivation levels of students taught by the same teacher
varied significantly, whereas the effects of the teachers were relatively homogeneous. In other words, teachers’
ability was somewhat the same in increasing students’ learning motivation. Based on these findings, this
research work suggests teachers keep improving their teaching techniques. Hence, students will be well
motivated to learn so that the learning objectives will be well achieved.
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Increasing students' motivation to learn mathematics in the 21st-century era is a big challenge for
teachers. Teachers' inability to apply innovation in learning is one of the causes of low motivation to
learn mathematics (Karali, 2022). Learning motivation is essential in developing the will and enthusiasm
to learn, making students more focused and determined to absorb information and knowledge (Ferreira
et al., 2011; Munawaroh et al., 2022; Yousaf et al., 2021), as well as increasing their achievement (Lo
et al., 2022; Steinmayr et al., 2019). Students should be motivated to engage in learning activities to
develop a habit and a desire to reach objectives (Zakaria et al., 2020). These learning activities cannot
be separated from the roles of teachers in determining the quality of education (Kudryashova et al.,
2015).

A teacher is a profession that requires specific skills (Bostrom & Bostedt, 2020), differentiating
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teaching from any other job. This set of skills is known as a teacher's competence (Omar et al., 2017,
Siddiqui & Ahamed, 2020). Indonesian law number 16 of 2007 on the Ministry of Education and Culture
about academic qualification standards and teacher competence states that competence can be
pedagogic, social, professional, and personality (Hakim, 2015; Ningtiyas & Jailani, 2018; Wardoyo,
2015). Therefore, in every education process, the teacher's deep knowledge, pedagogy, attitude,
personality, and behavior play important roles in student development (Amerstorfer & Minster-Kistner,
2021; Chen et al., 2022; Keiler, 2018). Noer (2019) showed the learning motivation related to teachers’
competence was 0.83. Furthermore, Smit et al. (2021) supported this result by arguing that competence
can increase learning motivation.

Mathematics is an exact science that needs reasoning to understand abstract mathematical
objects (Cresswell & Speelman, 2020). This subject cannot be separated from human life since its
basics are used every day. Furthermore, it is the result of human logic that consists of interconnected
concepts (Benis-Sinaceur, 2014). The subject was introduced to students step by step hierarchically,
according to their level of education.

Motivation is the process of changing behavior and using the energy directed by individual goals
to stay focused (Aurangzeb et al., 2021). Therefore, learning motivation is very important for students to
concentrate on the goals to be achieved. Carstens et al. (2021) reported that teachers' top priority is
motivating students to learn new material to enhance their retention ability. A motivated student
dedicates more time with a positive disposition toward mathematics to improve learning (Saadati &
Celis, 2023). Conversely, those with low learning motivation easily give up when faced with more
complicated problems (Fuqgoha et al., 2018).

Xiao and Sun (2021) stated that motivation was closely related to achievement, persistence, and
learning behavior. High-motivation students tend to accept challenges (Xiao & Sun, 2021). In addition,
students with a good level of motivation have implications for their independent learning behavior,
which can directly or indirectly affect academic success, specifically in mathematics (Herges et al.,
2017). Wild and Neef (2023) showed a correlation between motivation and different learning strategies
to improve academic performance. Furthermore, Hossein-Mohand and Hossein-Mohand (2023) also
reported that motivation had a significant relationship with indicators of learning dimensions, particularly
perceptions of teaching practices and resources for learning.

Two primary sources of motivation for learning mathematics are intrinsic and extrinsic: self-
satisfaction and rewards, respectively (Arthur et al., 2022). Intrinsic motivation encourages students to
enjoy learning mathematics, considering the subject as a challenge (Fiorella et al., 2021). This
motivation is also supported by extrinsic motivation; hence, extrinsic motivation cannot be ignored
(Klanderman et al., 2019). In learning mathematics in the classroom, the teacher's role in motivating
students to learn mathematics optimally by using fun learning media and giving appreciation regardless
of the results is part of extrinsic motivation.

Keller (2016), in 1984, developed ARCS: Attention, Relevance, Confidence, and Satisfaction to
improve learning outcomes (Durrani & Kamal, 2021). The first aspect, namely attention, refers to
interest, passion, and curiosity, which can be triggered by rewards and punishments, praise and verbal
feedback, social interaction, and expectations (Greer, 2016). The second aspect, relevance, is the
tendency of students to relate the material to the real world and previous theories, depending on their
sociocultural and teaching methods of teachers (Belet, 2018). This aspect can be improved by
providing meaningful learning and identifying what is already known (Bryce & Blown, 2023). The third
aspect, confidence, focuses on the hope of success that can control the student learning process.
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Teachers must increase students’ confidence and reduce their fear of failure (Akbari & Sahibzada,
2020). The last aspect is satisfaction, a combination of intrinsic and extrinsic motivation results that
enables students to maintain desired and unwanted learning behavior. This aspect can be increased by
improving the quality of service (Snopce & Alija, 2018) and applying effective learning methods (Aznam
etal., 2022).

The role of mathematics teachers is the primary key to success in the subject (Obradovic &
Mishra, 2020). A broad and deep understanding is required to teach the students (Love & Hughes,
2022). Teachers must apply various learning methods in class because each student is different in how
they learn (Cavite & Gonzaga, 2023). However, many teachers still use conventional teaching methods.
Hence, the skills of students cannot be optimized. Conventional approaches typically involve passive
learning (Diepreye & Odukoya, 2019), which can restrict students' capacity to apply knowledge in real-
world situations and cultivate analytical skills (Noreen & Rana, 2019). Creativity in applying learning
methods can prevent boredom more easily (Cheng, 2023), and this is also caused by the lack of ability
to use ICT and facilities (Wang, 2023).

Tambunan (2018) stated that the dominant factors in the role of teachers as motivators were
conveying learning objectives, convenience, and variations in approaches. According to Dofio and
Mangila (2021), high involvement positively contributes to the willingness to learn essential concepts
and skills. Yang & Kaiser (2023) explained that teacher quality was the main factor affecting student
learning outcomes. Furthermore, mathematics teachers must also be able to solve problems, teach,
and be professional (Podkhodova et al., 2020). Professional competence is one of the most essential
mathematics teacher competencies to develop (Jupri et al., 2022). Teachers employed diverse
methodologies, such as their passion, to exemplify and maintain students' engagement in activities and
assignments (Radil et al., 2023). Furthermore, teachers must provide high-quality, timely student
feedback and necessary help and support (Al-Said, 2023). On the other hand, Maligi and Borincaj-
Cruss (2015) revealed that the cognitive and affective aspects of teachers have an impact on
increasing students' learning motivation.

Teachers' pedagogical, personal, social, and professional competencies are based on the
Regulation of the Minister of National Education of Indonesia No. 16 of 2007 (Nur'aini et al., 2019).
Competencies support teachers in increasing student learning motivation (Kiemer et al., 2018).
Pedagogic competence refers to teachers' abilities related to education, the educational process,
students' character, and the educational process's assessment (Syahrial et al., 2020). Personality
development is very important in teacher competence, namely patience, punctuality, neatness, breadth
of mind, and open-mindedness (Flores, 2019), determining student learning activities and self-
development (Ovchinnikova et al., 2020). In addition, social competence is essential for a teacher to
interact with the students. Teachers can communicate and interact effectively with any group, including
students with various characteristics (Asriati et al., 2022). Professional competence complements the
quality of the teacher planning process (Hammer & Ufer, 2023). Furthermore, Lauermann and Konig
(2016) reported that professional knowledge, skills, beliefs, and motivation hold a crucial role in
predicting the professional well-being and success of teachers.

Clark et al. (2014) said that each teacher has a unique heritage and characteristics. Therefore,
teachers and schools produce various student abilities (Palardy, 2010). The effect can be described as
the class's variance component or the teachers' random effect (Prasertcharoensuk et al., 2018). This
research investigated the random effect of teachers and teacher competency factors on student
motivation to learn mathematics in Depok using the n-Level Structural Equation Model (nSEM). This
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study was essential to explore the effect of teachers’ ability on the diversity of student mathematics
learning motivation in the classroom. The relationship between students and teachers was multilevel in
which students conceptualized as nested within the teacher. NSEM can be used to analyze data with a
multilevel structure, and latent factors are measured by indicators. This study addresses the existing
research void about the relationship between students’ learning motivation and teachers’ ability, aiming
to enhance students' willingness to learn mathematics. Adding teacher competency factors to multilevel
models can provide additional insight into student and teacher relationships. Therefore, this research
aimed to identify a model that explains the random effect of teachers on student motivation to learn
mathematics. The findings of this research can be used as recommendations for teachers, schools, and
local governments to improve mathematics education from the perspectives of teachers’ role in
improving students’ motivation to learn mathematics. It can be done through learning approaches and
programs for teachers guided by insight into the structural relationship between students and teachers
to create a meaningful learning environment for every student.

METHODS

A quantitative method with a survey approach was used to analyze the effect of teacher competence
and random effect on student motivation to learn mathematics. The survey was conducted by
distributing questionnaires to respondents.

Participants

The respondents were math teachers and students of junior high in Depok. The samples were selected
by using a stratified random sampling method in 3 selected districts in Depok, namely Sawangan,
Bojong Sari, and Limo with 11, 7, and 6 schools, respectively. The sample selection practice in this
research used stratified random sampling so that the selected sample could be considered
representatives of the population. From the 24 selected schools, there were 32 math teachers and 542
students participated as respondents. There were varying effects on learning motivation due to the
background and personality of the teachers. For instance, a certified status indicates that the educator
has already met professional requirements for the profession. Table 1 shows the characteristics of the
teachers, where 14 (43.75%) of them have already held certification. The most significant number with
the status of non-permanent foundation (3) accounts for 13 (40.62%) and only 1 (3.13%) has taught for
more than 30 years.

Table 1. Characteristics of teachers

Characteristic Category Count Percentage
I (1) Yes 14 43.75%
Certification Status 0) No 18 56.25%
(1) Civil Service Teacher 8 25.00%

Employment Status (2) Permanent teachers of the foundation 11 34.38%
(3) Non-permanent teacher foundation 13 40.62%

<11 16 50.00%

Teaching Duration 11-20 10 31.25%
(years) 21-30 5 15.63%
> 30 1 3.13%
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Variables

The variables were teachers’ ability factor (single endogenous variable), teacher competence (teacher-
level exogenous variable), and student motivation (endogenous variable). The research instruments
comprised two questionnaires assessing teachers' competence and students' learning motivation.
Participants were instructed to rate their responses using a 4-point Likert scale, ranging from 1 (strongly
disagree) to 4 (strongly agree). Thirty respondents tested the validity and reliability of the questionnaire
but not a study sample. The item was valid when the Pearson correlation with the constructed variable
was significant (7 > 7, ,_,) (Ahrens et al., 2020):

S — D)
G — 020 — 9)?

with x item score and y total score in a variable. Teacher competence was measured by four aspects
(Nur'aini et al., 2019). There were 44 (73.33%) valid items, namely pedagogic, personality, social, and
professional competencies, with numbers 22, 7, 3, and 12 as valid items. Motivation was measured by
four aspects (Keller, 2016) with 16 (100%) valid items, namely attention, relevance, confidence, and
satisfaction, with numbers 6, 4, 4, and 2 valid items, respectively. The reliability was tested after testing
the validity of the items from the construct variables. An item was deemed to possess a satisfactory
level of reliability when Cronbach's alpha coefficient (a) exceeded 0.6 (Raharjanti et al., 2022). The
Cronbach's alpha coefficient values were 0.954 and 0.899 for teacher competence and student
motivation to learn mathematics. Hence, the two variables are reliable.

Data Analysis

Data analysis was conducted to determine teacher random effect on students’ motivation to learn math
by using latent random intercept models with and without teacher competency factors, as models 1 and
2, respectively. The two models were analyzed by using n-level SEM (nNSEM) in R 3.0.2 (xxm package)
proposed (Mehta, 2013) to accommodate problems arising from complex data (data with multilevel
structure and include latent variable). They were also compared using lower Akaike Information
Criterion (AIC), Bayesian Information Criterion (BIC), and deviance.

Model 1: LatentRlI

1
pi»

Level2 > Level 1 : ny =PBironi & =0+ &y

Level 1 ; Vo =vp+ Ay my+eE

where y},i is student-level observed variable p-th student i-th (indicator variables p-th of student's
motivation), 171, is the student-latent variable (student's motivation variable), 11%]- is the teacher-level
latent variable (teacher’s random effect). v,l, is the intercept or the baseline of observed variable p-th,
/111,’11 is factor loading links p-th student-level observed variable (y,l,) and the student-level latent

variable (n}), and B}f is a regression of the student-level latent and the teacher-level latent variables.
The result is fixed at 1.0 because the model proposed a teacher-level random intercept for student
motivation factor (Theobald, 2018). The model estimated the variance of teacher-level latent variable as
a single parameter presented in Figure 1. The proportion of variance in student-level outcomes
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explained by the teacher-level random intercept is known as the intraclass correlation (ICC), and the
dependent variable is:

22

11
ICC = —=; 11

11 11

where 111 is the covariance of the latent variable at the student-level and 22 is the covariance of the
latent variable at teacher-level.

Teacher
Q y22

Student
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Figure 1. Model Path Diagram 1

Model 2: LatentRI with teacher’s competence effect
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where xfy- is the teacher-level observed variable g-th teacher j-th (indicator variables g-th of teacher’s

competence), 11%]- is the teacher-level latent variable (teacher's competence effect). Biﬁ is the
regression of a single teacher-level latent variable and the teacher-level teacher's competence latent
variable. The model proposed a teacher-level random intercept and slope for the student's motivation
factor, as presented in Figure 2. In this case, the structural model in Figure 2 explains that teacher-level
variability in student motivation factor is predicted by competence.
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Figure 2. Model Path Diagram 2

RESULTS AND DISCUSSION

The Results of Model 1

Table 2 shows the outcomes of nSEM analysis of model 1, which consisted only of teachers’ random
intercepts. Fixed parameter estimation in Model 1 were all significant, as shown by a 95% confidence
interval that did not contain value 0. The goodness of fit for Model 1 had a deviance value of 8021.715,
while the AIC and BIC were 8047.715 and 8122.253. The range components for each level of student
motivation data are also shown in Table 2. The level of teachers was lower since there was no diversity
and a tendency towards homogeneity. Meanwhile, diversity among students in each class tends to be
heterogeneous and the ICC score of 0.1954, or 19.54%, indicates the 2-level model was used
effectively. These values are good enough for educational data (Mehta, 2013), such as student
motivation.

Table 2. Result of model 1

Parameter Estimate Cl

Fixed

Attention intercept (v1) 18.799° [18.538, 19.052]
Relevance intercept (v3) 14.996" [14.700, 15.284]
Self-confidence intercept (v3) 9.003 [8.785, 9.216]
Satisfaction intercept (v) 7.014 [6.915, 7.120]
Relevance (L1 1.021° [1.033, 1.429]
Confidence (13]) 0.860° [0.728, 1.018]
Satisfaction (137) 2.257° [0.182, 0.338]
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Parameter Estimate Cl

Random
Student

Attention 2.195

Relevance 1.536

Self Confidence 1.303

Satisfaction 0.893

Within (111) 1.221° [0.924, 1.586]
Teacher (1?2 0.298' [0.147, 0.602]
Model Fit
Deviance 8021.715
AlC 8047.715
BIC 8122.253

The Result of Model 2

Table 3 resulted from nSEM analysis of model 2 identification with teachers’ random intercept and
slope. Meanwhile, Model 2 retained several significant parameter assumptions. The deviance value
was 3017.808, while the AIC and BIC were 3069.808 and 3227.652, indicating a good fit. These values
were considerably less than those generated by Model 1. Therefore, Model 2 was superior to Model 1
as the best in explaining the random effect of teachers.

The random effect was investigated based on the variance among teachers with different
characteristics and competencies. This effect was also reflected in the magnitude of the variance
component of a single latent variable at teacher-level, n? (teachers’ ability). The value of the random
intercept component in Table 3 was 0.0027, and this was less than the variance component of student
motivation, which was 0.0597. Therefore, teachers similarly impacted students' motivation to learn
mathematics.

Table 3 shows that the professional ability (x2) of teachers contributes the most to the
development of competence (1,132), while personality (x3) contributed the least (0,477). For model
identification, the loading factor for the attention indicator (y1) was set to a value of 1. Self-confidence
(v3) and satisfaction (1) had the most and least significant influence on student learning motivation,
with a value of 1.669 and 0.744, respectively.

Table 3. Results of Model 2

Parameter Estimate Cl

Fix

Student
Attention intercept (vi 3.169° [3.135, 3.202]
Relevance intercept (v3) 3.044 [3.001, 3.085]
Self-confidence intercept (v3) 3.065 [3.009, 3.117]
Satisfaction intercept (v) 3.539° [3.501, 3.578]
Relevance (1;]) 1.358" [1.216, 1.521]
Self-Confidence (13;) 1669 [1.486, 1.879]
Satisfaction (177) 0.744' [0.589, 0.909]

Teacher

g
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Parameter Estimate Cl
Pedagogy intercept (v¥) 3.391° [3.2749, 3.5064]
Personality intercept (v2) 3.259° [3.1488, 3.3689]
Social intercept (v2) 3.562 [3.4183, 3.7066]
Professional intercept (v2) 3174 [3.0290, 3.3200]
Personality (157) 0477 [0.1195, 0.8609]
Social (13'7) 1,003 [0.6493, 1.4165]
Professional (15'7) 1132 [0.8165, 1.5146]
Teacher Competence (572 -0.070 [-0.0697, 0.0296]
Random
Student
Attention 0.0640
Relevance 0.0604
Self Confidence 0.1302
Satisfaction 0.2134
Motivation (i1 0.0597 [0.0487, 0.0723]
Teacher
Pedagogy 0.0107
Personality 0.0734
Social 0.0678
Professional 0.0450
Teacher Intercept (1%2) 0.0027° [0.0010, 0.0073]
Teacher Competency (33 0.0943 [0.0519, 0.1698]
Model Fit
Deviance 3017.808
AlC 3069.808
BIC 3227.652

This study was conducted to determine random effect of teachers on student motivation to study
mathematics. Based on the outcomes of the analysis of the two previous nSEM models, model 2 was
used for further investigation. The results of n"SEM analysis were depicted in the path diagram in Figure
3. Model 2 was a teacher random intercept model, which is a single latent variable with teacher
competence being a predictor. The influence of teachers’ ability in Depok City had almost the same
(homogeneous) effect on student motivation. However, motivation to learn mathematics among
students had a considerable variance.
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Figure 3. Model path diagram of nSEM analysis result

The Student Motivation to Learn Mathematics

The results of the measurement model analysis at the student level, which was the student motivation
to learn mathematics, provided exciting findings. Student self-confidence in learning mathematics has
become the leading indicator that builds motivation. The teacher is a pivotal figure influencing a
student's self-confidence in acquiring mathematical knowledge (Peciuliauskiené, 2023; Schukajlow et
al., 2023). Developing confidence in mathematics entails more than simply solving equations or
memorizing formulae; it involves cultivating a favorable mindset, perseverance, and a conviction in
one's capacity to confront mathematical obstacles (Schoenfeld, 2016). Teachers must create an
environment where students feel secure in sharing their ideas, can inquire without criticism, and have
confidence in their potential to grow through hard work and determination (Darling-Hammond et al.,
2020).

The motivational indicator to be improved is satisfaction, which is related to student assessment
activities (Nasstrom et al., 2021). A positive and engaging learning experience can significantly affect
students' attitudes toward the subject and their overall satisfaction with the learning process (Gray &
Diloreto, 2016). Teachers should communicate learning objectives, expectations, and assessment
criteria transparently to facilitate students' comprehension of the essential tasks (Orr et al., 2022).
Offering a well-defined plan for the learning materials and evaluations enhances students' sense of
assurance and contentment in their educational progression. Teachers promote and cultivate a feeling
of assistance by urging students to seek assistance when necessary (Dofio & Mangila, 2021). Teachers
must also offer positive feedback consistently and acknowledge students' efforts and accomplishments.
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Self-evaluation of mathematics learning can be made more effective and enjoyable by developing a
system with various assessment types. The teacher's role is to take advantage of other indicators by
increasing student interest and involvement in directly experiencing the application of mathematics or
real-world tasks (Hong et al., 2021).

The Role of the Teacher on Student Motivation to Learn Mathematics

A more significant variance was reported in students' motivation to learn mathematics. This explained
that the motivation to learn among students in a classroom was diverse. This result was supported by
Aditomo and Felicia (2018), which found a significant quality gap between students at the same school.
This phenomenon's potential was caused by the diversity of students' learning styles, interests, and
aptitudes (Cardino & Ortega-Dela Cruz, 2020; Yotta, 2023). Some students may naturally find
mathematics engaging, while others struggle or lack interest (Leyva et al., 2022). The effectiveness of
teaching methods and the level of student engagement play a crucial role (Dofio & Mangila, 2021). If
the teaching methods do not accommodate varied learning styles or fail to make the subject matter
engaging and pertinent, students may experience a decline in motivation (Wininger et al., 2019).
According to (Roos, n.d.), diversity among students in mathematics classrooms does not necessarily
require individualized teaching for each student. By being aware of diversity, teachers can develop a
sensitivity towards equality in the classroom (Fine-Davis & Faas, 2014). In that sense, teachers put
student's needs at the forefront of the explanations and tasks (Darling-Hammond et al., 2020). Students
situated in such an environment and possessing such dispositions are more inclined to participate in
mathematical reasoning, consequently attaining conceptual comprehension (Anyichie et al., 2023).
Besides creating a positive student environment, teacher feedback is also essential. The nature of
assessments and evaluations can impact motivation (Aust et al., 2023). If students regard assessments
as excessively difficult or unjust, it can harm their drive to learn and excel (Ozan & Kincal, 2018).

The following finding revealed that there was a slightly slight variance among teachers. This
explained that teachers around Depok had relatively similar working performance in motivating the
students to learn math. This should be considered by the teachers, schools, as well as local
government since, in the prior finding, students’ motivation to learn mathematics was varied. The slight
variance of the teachers might also be caused by the same area where they teach, i.e., within Depok.
The culture of this area understands that education can build teacher's approach to motivation
(Robinson, 2022). Most educators, researchers, and policymakers suggested professional development
that emphasizes an effective motivation strategy and provides instruments for teachers to adjust their
approaches based on student’s needs and individual differences (Imidayanti & Fadhilah, 2023).
Improving collaboration and knowledge-sharing among educators also contribute to more varied and
effective motivation strategies in mathematics education (Alsaeed, 2022; Fraser et al., 2019; Mohn,
2018). Hettinger et al. (2023) proposed addressing mathematics teachers' educational practices to
enhance self-efficacy in engaging students. This was achieved through direct interventions and in-
service training designed for mathematics teachers (Ambussaidi & Yang, 2019), specifically in Depok
Region. The teacher's expertise can create an entertaining classroom environment to stimulate the
desire to learn (Al-Shara, 2015).

Referring to these findings, the teacher should make systematic efforts to increase student
motivation (Houser & Frymier, 2009; Seidel et al., 2021; Sulkifli, 2021) by investigating the outset of
learning mathematics based on academic performance and motivation to learn. It is crucial to do so
because teachers are individuals who significantly impact fostering relationships based on mutual trust,
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motivating the process of information acquisition and learning. Moreover, in an independent curriculum,
the mover teacher program is a government program to overcome this challenge (Helmi et al. (2022).
This effort can support teachers in improving classroom learning by providing them with rights and
responsibilities and legal frameworks for implementing progress and innovation in learning (Ngabiyanto
etal., 2021).

CONCLUSION

This research focused on the diversity of teachers’ abilities in motivating students to learn mathematics
and investigated those students’ diverse motivations in learning mathematics in the classroom. The
findings of this research indicated that teachers’ ability to motivate the students was slightly the same
while students’ learning motivation was relatively varied. The analysis data also revealed that students’
various learning motivations were mainly caused by self-confidence; hence, teachers should consider
this factor seriously. Increasing students’ self-confidence would definitely affect their motivation. This
aligns with government programs in independent curricula requiring teachers to improve student's
learning motivation.

Several limitations should be considered in this research work. Limited areas in choosing the
sample were one of them. More accurate research results, especially regarding a large diversity of
teachers’ abilities, might be found if the sample were selected from more expansive areas. Future
research is also recommended to combine quantitative and qualitative methods on student motivation
to gain a more comprehensive understanding of the factors influencing motivation.

Acknowledgments

We recognize those who helped this research accomplishment, especially the Directorate of Strategy
and Academy Reputation of IPB University, who has assisted us in proofreading. We are deeply
thankful to the teachers and students who voluntarily participated in the data collection. We would also
like to extend our sincere thanks to educational experts who have elaborated on the findings of this
research.

Declarations

Author Contribution : VE & AS: Conceptualization, Writing - Original Draft, Editing and
Visualization Data collection and analysis.

KS & UDS: Writing - Review & Editing and Methodology.

Conflict of Interest : The authors declare no conflict of interest.
Additional Information . Additional information is available for this paper.
REFERENCES

Aditomo, A., & Felicia, N. (2018). Ketimpangan Mutu dan Akses Pendidikan di Indonesia: Potret
Berdasarkan Survei PISA 2015. Kilas Pendidikan, 17(Agustus), 1-8.

Ahrens, R. de B., Lirani, L. da S., & de Francisco, A. C. (2020). Construct Validity and Reliability of the
Work Environment Assessment Instrument WE-10. International Journal of Environmental
Research and Public Health, 17(20), 1-12. https://doi.org/10.3390/ijerph 17207364



https://doi.org/10.3390/ijerph17207364

Analyzing multilevel model of educational data: Teachers’ ability effect on students’ mathematical learning motivation 443

Akbari, O., & Sahibzada, J. (2020). Students’ Self-Confidence and Its Impacts on Their Learning
Process. American International Journal of Social Science Research, 5(1), 1-15.
https://doi.org/10.46281/aijssr.v5i1.462

Alsaeed, M. S. (2022). Supporting Collaborative Inquiry Skills through Lesson Study: Investigation of
High School Mathematics Professionals. Cogent Education, 9(1).

Al-Said, K. (2023). Influence of teacher on student motivation: Opportunities to increase motivational
factors during mobile learning. Education and Information Technologies, 28(10), 13439-13457.
https://doi.org/10.1007/s10639-023-11720-w

Al-Shara, I. (2015). Learning and Teaching Between Enjoyment and Boredom as Realized by the
Students: A Survey From the Educational Field. European Scientific Journal, 11(19), 146-168.

Ambussaidi, I., & Yang, Y.-F. (2019). The Impact of Mathematics Teacher Quality on Student
Achievement in Oman and Taiwan. International Journal of Education and Learning, 1(2), 50—
62. https://doi.org/10.31763/ijele.v1i2.39

Amerstorfer, C. M., & Munster-Kistner, C. F. von. (2021). Student Perceptions of Academic
Engagement and Student-Teacher Relationships in Problem-Based Learning. Frontiers in
Psychology1, 12, 1-18. https://doi.org/10.3389/fpsyq.2021.713057

Anyichie, A. C., Butler, D. L., Perry, N. E., & Nashon, S. M. (2023). Examining Classroom Contexts in
Support of Culturally Diverse Learners’ Engagement: An Integration of Self-Regulated
Learning and Culturally Responsive Pedagogical Practices. Frontline Learning Research,
11(1), 1-39. https://doi.org/10.14786/flr.v11i1.1115

Arthur, Y. D., Dogbe, C. S. K., & Asiedu-Addo, S. K. (2022). Enhancing Performance in Mathematics
Through Motivation, Peer Assisted Learning, And Teaching Quality: The Mediating Role of
Student Interest. Eurasia Journal of Mathematics, Science and Technology Education, 18(2),
1-13. https://doi.org/10.29333/EJMSTE/11509

Asriati, S., Nappu, S., & Qalbi, N. (2022). Professional Education Program for Junior High School In-
Service Teachers’ Social Competence. AL-ISHLAH: Jurnal Pendidikan, 14(2), 2563-2570.
https://doi.org/10.35445/alishlah.v14i2.1342

Aurangzeb, A., Alizai, S. H., Asif, M., & Rind, Z. K. (2021). Relevance of Motivational Theories and
Firm  Health.  International ~ Journal ~ of  Management,  12(3),  1130-1137.
https://doi.org/10.34218/IJM.12.3.2021.106

Aust, L., Schitze, B., Hochweber, J., & Souvignier, E. (2023). Effects of Formative Assessment on
Intrinsic Motivation in Primary School Mathematics Instruction. European Journal of
Psychology of Education. https://doi.org/10.1007/s10212-023-00768-4

Aznam, N., Perdana, R., Jumadi, J., Nurcahyo, H., & Wiyatmo, Y. (2022). Motivation and Satisfaction
in online learning during COVID-19 Pandemic: A Systematic Review. International Journal of
Evaluation and Research in Education, 11(2), 753-762.
https://doi.org/10.11591/ijere.v11i2.21961

Belet, M. (2018). The Importance of Relevance to Student Lives: The Impact of Content and Media in
Introduction to Sociology. Teaching Sociology, 46(3), 208-224.



https://doi.org/10.46281/aijssr.v5i1.462
https://doi.org/10.1007/s10639-023-11720-w
https://doi.org/10.31763/ijele.v1i2.39
https://doi.org/10.3389/fpsyg.2021.713057
https://doi.org/10.14786/flr.v11i1.1115
https://doi.org/10.29333/EJMSTE/11509
https://doi.org/10.35445/alishlah.v14i2.1342
https://doi.org/10.34218/IJM.12.3.2021.106
https://doi.org/10.1007/s10212-023-00768-4
https://doi.org/10.11591/ijere.v11i2.21961

444 Eminita, Saefuddin, Sadik, & Syafitri

Benis-Sinaceur, H. (2014). Facets and Levels of Mathematical Abstraction. Philosophia Scientae,
18(1), 81-112. https://doi.org/10.4000/philosophiascientiae.914

Bostrom, L., & Bostedt, G. (2020). What about Study Motivation?Students land Teachers’
Perspectiveson What Affects Study Motivation. International Journal of Learning, Teaching and
Educational Research, 19(8), 40-59. https://doi.org/https://doi.org/10.26803/ijiter.19.8.3

Bryce, T. G. K., & Blown, E. J. (2023). Ausubel’s Meaningful Learning Re-visited. Current Psychology,
1-20. https://doi.org/https://doi.org/10.1007/s12144-023-04440-4

Cardino, J. M., & Ortega-Dela Cruz, R. A. (2020). Understanding of learning styles and teaching
strategies towards improving the teaching and learning of mathematics. LUMAT, 8(1), 19-43.
https://doi.org/10.31129/LUMAT.8.1.1348

Carstens, K. J., Mallon, J. M., Bataineh, M., & Al-Bataineh, A. (2021). Effects of Technology on Student
Learning. TOJET: The Turkish Online Journal of Educational Technology, 20(1), 105-113.
https://files.eric.ed.gov/fulltext/EJ 1290791 .pdf

Cavite, J. A., & Gonzaga, M. V. (2023). Pupils’ Learning Styles and Academic Performance in Modular
Learning. International Journal of Multidisciplinary Educational Research and Innovation, 1(3),
72. https://doi.org/10.5281/zen0do.8325677

Chen, S.-K,, Yang, Y.-T. C., Lin, C., & Lin, S. S. J. (2022). Dispositions of 21st-Century Skills in STEM
Programs and Their Changes over Time. International Journal of Science and Mathematics
Education, 21, 1363-1380.

Cheng, L. (2023). Delving into the Role of Mindfulness on the Relationship among Creativity, Anxiety,
and Boredom of Young EFL Learners. Heliyon, 9(2), 1-8.
https://doi.org/10.1016/j.heliyon.2023.e13733

Clark, L. M., DePiper, J. N., Frank, T. J., Nishio, M., Campbell, P. F., Smith, T. M., Griffin, M. J., Rust,
A. H., Conant, D. L., & Choi, Y. (2014). Teacher Characteristics Associated with Mathematics
Teachers’ Beliefs and Awareness of Their Students’ Mathematical Dispositions. Journal for
Research in Mathematics Education, 45(2), 246-284.
https://doi.org/10.5951/iresematheduc.45.2.0246

Cresswell, C., & Speelman, C. P. (2020). Does mathematics training lead to better logical thinking and
reasoning? A cross-sectional assessment from students to professors. PLoS ONE, 15, 1-21.
https://doi.org/10.1371/journal.pone.0236153

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2020). Implications for
Educational Practice of the Science of Learning and Development. Applied Developmental
Science, 24(2), 97-140. https://doi.org/10.1080/10888691.2018.1537791

Dofio, M. J. A., & Mangila, B. B. (2021). Mathematics Teacher's Engagement and Students’ Motivation
to Learn Mathematics. Infinity Journal, 10(2), 285-300.
https://doi.org/10.22460/infinity.v10i2.p285-300

Durrani, U. K., & Kamal, M. M. (2021). Application of ARCS Model for a Blended Teaching
Methodologies: A Study of Students’ Motivation Amid the COVID-19. EAI Endorsed
Transactions on E-Learning, 7(21), 1-9. https://doi.org/10.4108/eai.17-2-2021.168721

B A

K
Ny

‘o )

(


https://doi.org/10.4000/philosophiascientiae.914
https://doi.org/https:/doi.org/10.26803/ijlter.19.8.3
https://doi.org/https:/doi.org/10.1007/s12144-023-04440-4
https://doi.org/10.31129/LUMAT.8.1.1348
https://files.eric.ed.gov/fulltext/EJ1290791.pdf
https://doi.org/10.5281/zenodo.8325677
https://doi.org/10.1016/j.heliyon.2023.e13733
https://doi.org/10.5951/jresematheduc.45.2.0246
https://doi.org/10.1371/journal.pone.0236153
https://doi.org/10.1080/10888691.2018.1537791
https://doi.org/10.22460/infinity.v10i2.p285-300
https://doi.org/10.4108/eai.17-2-2021.168721

Analyzing multilevel model of educational data: Teachers’ ability effect on students’ mathematical learning motivation 445

Ferreira, M., Cardoso, A. P., & Abrantes, J. L. (2011). Motivation and Relationship of The Student with
the School as Factors Involved in the Perceived Learning. Procedia - Social and Behavioral
Sciences, 29, 1707-1714. https://doi.org/10.1016/.sbspro.2011.11.416

Fine-Davis, M., & Faas, D. (2014). Equality and Diversity in the Classroom: A Comparison of Students’
and Teachers’ Attitudes in Six European Countries. Social Indicators Research, 119, 1319-
1334. https://doi.org/10.1007/s11205-013-0547-9

Fiorella, L., Yoon, S. Y., Atit, K., Power, J. R., Panther, G., Sorby, S., Uttal, D. H., & Veurink, N. (2021).
Validation of the Mathematics Motivation Questionnaire (MMQ) for Secondary School
Students. International ~ Journal ~ of ~ STEM  Education, 8(52), 1-14.
https://doi.org/10.1186/s40594-021-00307-x

Flores, I. M. (2019). Mathematics Teaching Competencies of Senior High School Teachers in the Lone
Districts in the Province of Batangas City, Philippines: Basis for Direction on Continuing
Education for the K to 12 Curriculum. Asia Pacific Journal of Multidisciplinary Research, 7(4),
26-35. https://doi.org/10.22158/jar.v3n3p206

Fraser, S. P., Beswick, K., Penson, M., Seen, A., & Whannell, R. (2019). Cross Faculty Collaboration
in the Development of an Integrated Mathematics and Science Initial Teacher Education
Program. In Australian Journal of Teacher Education (Vol. 44, Issue 7).

Diepreye, F. F., & Odukoya, A. J. (2019). The Impact of Passive and Active Teaching Methods on
Students’ Learning among Secondary School Students in Yenagoa, Bayelsa State. Journal of
Physics: Conference Series, 1378(2), 1-5. https://doi.org/10.1088/1742-6596/1378/2/022099

Fuqoha, A. A. N., Budiyono, B., & Indriati, D. (2018). Motivation in Mathematics Learning. Pancaran
Pendidikan, 7(1), 202-209. https://doi.org/10.25037/pancaran.v7i1.151

Gray, J. A., & Diloreto, M. (2016). The Effects of Student Engagement, Student Satisfaction, and
Perceived Learning in Online Learning Environments. NCPEA International Journal of
Educational Leadership Preparation, 11(1).

Greer, D. C. (2016). Motivation and Attention as Foundations for Student Learning. In J. Horvath, J.
lodge, & J. Hattie (Eds.), From the Laboratory to the Classroom (1st ed., pp. 45-60).
Routledge.

Hakim, A. (2015). Contribution of Competence Teacher (Pedagogical, Personality, Professional
Competence and Social) On the Performance of Learning. The International Journal Of
Engineering And Science (IJES) ||, 4(2), 1-12. www.theijes.com

Hammer, S., & Ufer, S. (2023). Professional Competence of Mathematics Teachers in Dealing with
Tasks in Lesson Planning. Teaching and Teacher Education, 132, 1-13.
https://doi.org/10.1016/j.tate.2023.104246

Helmi, A. M., Fauziati, E., & Muhibbin, A. (2022). Movers Teacher Perceptions of Sensory Learning
Styles and Their Implementation in Product Differentiated Learning. Jurnal Paedagogy: Jurnal
Penelitian dan Pengembangan Pendidikan, 9(2), 389-400.
https://doi.org/https://doi.org/10.33394/jp.v10i2.6880

Herges, R. M., Duffield, S., Martin, W., & Wageman, J. (2017). Motivation and Achievement of Middle
School Mathematics Students. The Mathematics Educator, 26(1), 83—106.

~

o

;'“\ Qo ";
4 C——


https://doi.org/10.1016/j.sbspro.2011.11.416
https://doi.org/10.1007/s11205-013-0547-9
https://doi.org/10.1186/s40594-021-00307-x
https://doi.org/10.22158/jar.v3n3p206
https://doi.org/10.1088/1742-6596/1378/2/022099
https://doi.org/10.25037/pancaran.v7i1.151
http://www.theijes.com/
https://doi.org/10.1016/j.tate.2023.104246
https://doi.org/https:/doi.org/10.33394/jp.v10i2.6880

446 Eminita, Saefuddin, Sadik, & Syafitri

Hettinger, K., Lazarides, R., & Schiefele, U. (2023). Motivational Climate in Mathematics Classrooms:
Teacher Self-Efficacy for Student Engagement, Student- and Teacher-Reported Emotional
Support and Student Interest. ZDM - Mathematics Education, 55(2), 413-426.
https://doi.org/10.1007/s11858-022-01430-x

Hong, J.-C., Tsai, C.-R., & Tai, K.-H. (2021). iSTEAM Contest on Enhancing Self-Confidence in Making
Miniature Models: Correlate to Mastery Orientation, Engagement and Interest. Research in
Science and Technological Education, 595, 413-426.
https://doi.org/10.1080/02635143.2021.1909554

Hossein-Mohand, H., & Hossein-Mohand, H. (2023). Influence of Motivation on the Perception of
Mathematics by Secondary School Students. Frontiers in Psychology, 13(1111600), 1-16.
https://doi.org/10.3389/fpsyg.2022.1111600

Houser, M. L., & Frymier, A. B. (2009). The Role of Student Characteristics and Teacher Behaviors in
Students’ Learner  Empowerment.  Communication  Education,  58(1),  35-53.
https://doi.org/10.1080/03634520802237383

Iridayanti, Y., & Fadhilah, N. (2023). Teaching Quality in Indonesia: What Needs to Be Improved? In
Effective Effective Teaching Around the World (Vol. 4252, pp. 225-244).

Jupri, A., Marwati, R., Sispiyati, R., & Rosjanuardi, R. (2022). The Development of Mathematics
Teacher Professional Competencies through Social Media. Jurnal Elemen, 8(1), 308-322.
https://doi.org/10.29408/jel.v8i1.4782

Karali, Y. (2022). Difficulties Classroom Teachers Encounter in Teaching Mathematics: A
Phenomenological Study. International Journal of Progressive Education, 18(5), 75-99.

Keiler, L. S. (2018). Teachers’ Roles and Identities in Student-Centered Classrooms. International
Journal of STEM Education, 5(34), 1-20. https://doi.org/10.1186/s40594-018-0131-6

Keller, J. M. (2016). Motivation, Learning, and Technology: Applying the ARCS-V Motivation Model.
Participatory Educational Research, 3(2), 1-13. https:/doi.org/10.17275/per.16.06.3.2

Kiemer, K., Groschner, A., Kunter, M., & Seidel, T. (2018). Instructional and motivational classroom
discourse and their relationship with teacher autonomy and competence support—findings
from teacher professional development. European Journal of Psychology of Education, 33(2),
377-402. https://doi.org/10.1007/s10212-016-0324-7

Klanderman, D., Klanderman, S., Gliesmann, B., Wilkerson, J., & Eggleton, P. (2019). Factors that
Motivate Students to Learn Mathematics. ACMS 22nd Biennial Conference Proceedings,
Indiana Wesleyan University, 2019, 76-89.

Kudryashova, A., Gorbatova, T., Rybushkina, S., & Ivanova, E. (2015). Teacher’s Roles to Facilitate
Active Learning. Mediterranean Journal of Social ~ Sciences, 7(1), 460-466.
https://doi.org/10.5901/mjss.2016.v7n1p460

Lauermann, F., & Kénig, J. (2016). Teachers’ Professional Competence and Wellbeing: Understanding
the Links Between General Pedagogical Knowledge, Self-Efficacy and Burnout. Learning and
Instruction, 45, 9-19. https://doi.org/10.1016/}.learninstruc.2016.06.006

Leyva, E., Walkington, C., Perera, H., & Bernacki, M. (2022). Making Mathematics Relevant: an
Examination of Student Interest in Mathematics, Interest in STEM Careers, and Perceived

©) =


https://doi.org/10.1007/s11858-022-01430-x
https://doi.org/10.1080/02635143.2021.1909554
https://doi.org/10.3389/fpsyg.2022.1111600
https://doi.org/10.1080/03634520802237383
https://doi.org/10.29408/jel.v8i1.4782
https://doi.org/10.1186/s40594-018-0131-6
https://doi.org/10.17275/per.16.06.3.2
https://doi.org/10.1007/s10212-016-0324-7
https://doi.org/10.5901/mjss.2016.v7n1p460
https://doi.org/10.1016/j.learninstruc.2016.06.006

Analyzing multilevel model of educational data: Teachers’ ability effect on students’ mathematical learning motivation 447

Relevance. International Journal of Research in Undergraduate Mathematics Education, 8(3),
612-641. https://doi.org/10.1007/s40753-021-00159-4

Lo, K., Ngai, G., Chan, S., & Kwan, K. (2022). How Students’ Motivation and Learning Experience
Affect Their Service-Learning Outcomes: A Structural Equation Modeling Analysis. Frontiers in
Psychology, 13(825902). https://doi.org/https://doi.org/10.1007/s10763-022-10288-0

Love, T. S., & Hughes, A. J. (2022). Engineering pedagogical content knowledge: examining
correlations with formal and informal preparation experiences. International Journal of STEM
Education, 9(1), 1-20. https:/doi.org/10.1186/s40594-022-00345-z

Maligi, A., & Borincaj-Cruss, I.-I. (2015). The Influence of Teachers on Increasing Student’s Motivation
to the Ismail Qemaili High School in the City of Kamenica, Kosovo. Psychology, 06(08), 915-
921. https://doi.org/10.4236/psych.2015.68089

Mehta, P. (2013). n-Level Structural Equation Modeling. In Applied Quantitative Analysis in Education
and the Social Sciences (pp. 329-361). Routledge.

Mohn, A. R. (2018). Collaboration among Mathematicians and Mathematics Educators: Working
Together to  Educate  Preservice  Teachers  [University of South  Florida].
https://digitalcommons.usf.edu/etd

Munawaroh, M., Setyani, N. S., Susilowati, L., & Rukminingsih, R. (2022). The Effect of E- Problem
Based Learning on Students’ Interest, Motivation and Achievement. International Journal of
Instruction, 15(3), 503-518.

Nasstrom, G., Andersson, C., Granberg, C., Palm, T., & Palmberg, B. (2021). Changes in Student
Motivation and Teacher Decision Making When Implementing a Formative Assessment
Practice. Frontiers in Education, 6(616216). https://doi.org/10.3389/feduc.2021.616216

Ngabiyanto, Isnarto, Pramono, D., Saputro, I. H., & Utomo, A. P. Y. (2021). A Teacher’s Perception of
Government Policy about the Mover Teacher. Advances in Social Science, Education and
Humanities Research, 359-366. https://doi.org/10.2991/assehr.k.211125.067

Ningtiyas, F. A., & Jailani. (2018). Does Teacher's Training Affect the Pedagogical Competence of
Mathematics Teachers? Journal of Physics: Conference Series, 1097(1), 1-8.
https://doi.org/10.1088/1742-6596/1097/1/012106

Noer, S. M. (2019). The Relationship of Teachers’ Professional Competence toward Students’
Learning Motivation at SMAN 1 North Siberut Mentawai Islands. International Conference on
Education Technology, 165-171.

Noreen, R., & Rana, M. K. A. (2019). Activity-Based Teaching versus Traditional Method of Teaching
in Mathematics at Elementary Level Activity-Based Teaching versus TM of Teaching in
Mathematics at Elementary Level. Bulletin of Education and Research, 41(2), 145-159.

Nuraini, K. D., Ruslau, M. F. V., & Palobo, M. (2019). Mathematics Teacher Performance Based on
Student’s Perception and Learning Achievement by Applying Structural Equation Modeling
Approach. IOP Conference Series: Earth and Environmental Science, 343, 1-9.
https://doi.org/10.1088/1755-1315/343/1/012237

Obradovic, D., & Mishra, N. L. (2020). The Importance of Mathematical Education and the Role of
Mathematics Teachers. Acta Scientific Computer Science, 2(8), 1-18.

N AT
& =
O, Y


https://doi.org/10.1007/s40753-021-00159-4
https://doi.org/https:/doi.org/10.1007/s10763-022-10288-0
https://doi.org/10.1186/s40594-022-00345-z
https://doi.org/10.4236/psych.2015.68089
https://digitalcommons.usf.edu/etd
https://doi.org/10.3389/feduc.2021.616216
https://doi.org/10.2991/assehr.k.211125.067
https://doi.org/10.1088/1742-6596/1097/1/012106
https://doi.org/10.1088/1755-1315/343/1/012237

448 Eminita, Saefuddin, Sadik, & Syafitri

Omar, R., Ahmad, N. A., Hassan, S. A, & Roslan, S. (2017). Impact of Perceived Teachers’
Competence on Students’ Performance: Evidence for Mediating Role of Achievement
Motivation among Vocational Colleges Students’ in Malaysia. International Research Journal
of Education and Sciences, 1(2), 1-5.

Orr, R. B., Csikari, M. M., Freeman, S., & Rodriguez, M. C. (2022). Writing and Using Learning
Objectives. CBE Life Sciences Education, 21(3). https://doi.org/10.1187/cbe.22-04-0073

Ovchinnikova, M., Linnik, E., & Shilova, L. (2020). The System of Development of the Methodological-
Mathematical Competence within Future Mathematics Teachers to Be (Theoretical-
Methodological Aspect). SHS Web of Conferences, 87, 1-10.
https://doi.org/10.1051/shsconf/20208700087

Ozan, C., & Kincal, R. Y. (2018). The Effects of Formative Assessment on Academic Achievement,
Attitudes Toward the Lesson, and Self-Regulation Skills. Kuram ve Uygulamada Egitim
Bilimleri, 18(1), 85-118. https://doi.org/10.12738/estp.2018.1.0216

Palardy, G. J. (2010). The Multilevel Crossed Random Effects Growth Model for Estimating Teacher
and School Effects: Issues and Extensions. Educational and Psychological Measurement,
70(3), 401-419. https://doi.org/10.1177/0013164409355693

PeCiuliauskiené, P. (2023). Instructional Clarity in Physics Lessons: Students’ Motivation and Self-
Confidence. Cogent Education, 10(2), 1-16. https://doi.org/10.1080/2331186X.2023.2236463

Podkhodova, N., Snegurova, V., Stefanova, N., Triapitsyna, A., & Pisareva, S. (2020). Assessment of
Mathematics Teachers’ Professional Competence. Journal on Mathematics Education, 11(3),
477-500. https://doi.org/10.22342/jme.11.3.11848.477-500

Prasertcharoensuk, T., Uttarak, A., & Tang, K. N. (2018). The Effect On Teaching Effectiveness: A
Multi-Level Analysis. The Turkish Online Journal of Educational Technology, 2, 714-721.

Radil, A. 1., Goegan, L. D., & Daniels, L. M. (2023). Teachers’ authentic strategies to support student
motivation. Frontiers in Education, 8. https:/doi.org/10.3389/feduc.2023.1040996

Raharjanti, N. W., Wiguna, T., Purwadianto, A., Soemantri, D., Indriatmi, W., Poerwandari, E. K.,
Mahajudin, M. S., Nugrahadi, N. R., Roekman, A. E., Saroso, O. J. D. A, Ramadianto, A. S., &
Levania, M. K. (2022). Translation, Validity and Reliability of Decision Style Scale in Forensic
Psychiatric Setting in Indonesia. Heliyon, 8(7), 1-5.
https://doi.org/10.1016/j.heliyon.2022.e09810

Robinson, C. D. (2022). A Framework for Motivating Teacher-Student Relationships. Educational
Psychology Review , 34, 2061-2094. https://doi.org/10.26300/zrfj-8761

Roos, H. (n.d.). Diversity in an inclusive mathematics classroom: A student perspective.
https://hal.science/hal-01937332

Saadati, F., & Celis, S. (2023). Student Motivation in Learning Mathematics in Technical and
Vocational Higher Education: Development of an Instrument. International Journal of
Education in  Mathematics, ~ Science  and  Technology,  11(1),  156-178.
https://doi.org/10.46328/ijemst.2194

Schoenfeld, A. H. (2016). Learning to Think Mathematically: Problem Solving, Metacognition, and
Sense Making in Mathematics (Reprint). Journal of Education, 196(1), 1-38.

©) =


https://doi.org/10.1187/cbe.22-04-0073
https://doi.org/10.1051/shsconf/20208700087
https://doi.org/10.12738/estp.2018.1.0216
https://doi.org/10.1177/0013164409355693
https://doi.org/10.1080/2331186X.2023.2236463
https://doi.org/10.22342/jme.11.3.11848.477-500
https://doi.org/10.3389/feduc.2023.1040996
https://doi.org/10.1016/j.heliyon.2022.e09810
https://doi.org/10.26300/zrfj-8761
https://hal.science/hal-01937332
https://doi.org/10.46328/ijemst.2194

Analyzing multilevel model of educational data: Teachers’ ability effect on students’ mathematical learning motivation 449

Schukajlow, S., Rakoczy, K., & Pekrun, R. (2023). Emotions and Motivation in Mathematics Education:
Where We are Today and Where we Need to Go. ZDM - Mathematics Education, 55, 249-
267. https://doi.org/10.1007/s11858-022-01463-2

Seidel, T., Schnitzler, K., Kosel, C., Stirmer, K., & Holzberger, D. (2021). Student Characteristics in
the Eyes of Teachers: Differences Between Novice and Expert Teachers in Judgment
Accuracy, Observed Behavioral Cues, and Gaze. Educational Psychology Review, 33, 69-89.
https://doi.org/10.1007/s10648-020-09532-2

Siddiqui, S., & Ahamed, Md. M. (2020). Teachers’ Roles Beyond and Within the Context: An Ever-
Changing Concept.  Arab World  English  Journal, 11(1), 282-296.
https://doi.org/10.24093/awej/vol11no1.21

Smit, R., Rietz, F., & Robin, N. (2021). Interactions of Feelings of Competence and Motivation of Pre-
Service Science Teachers in Their Laboratory Course: A Dynamic Multilevel Modeling
Approach. Frontiers in Education, 6, 1-12. https:/doi.org/10.3389/feduc.2021.714495

Snopce, H., & Alija, S. (2018). Student Satisfaction, Needs, Learning Outcome and Motivation: A Case
Study Approach at A See-University. The Eurasia Proceedings of Educational & Social
Sciences (EPESS), 10, 197-202. www.isres.org

Steinmayr, R., Weidinger, A. F., Schwinger, M., & Spinath, B. (2019). The Importance of Students’
Motivation for Their Academic Achievement-Replicating and Extending Previous Findings.
Frontiers in Psychology, 10(JULY). https://doi.org/10.3389/fpsyg.2019.01730

Sulkifli, S. (2021). The Importance of Understanding Student Character to Support Successful Learning
in Junior High School. Jurnal Konsepsi, 10(3), 277-286.
https://p3i.my.id/index.php/konsepsi/article/view/122%0Ahttps://p3i.my.id/index.php/konsepsi/a
rticle/download/122/127

Syahrial, S., Asrial, A., Maison, M., Mukminin, A., & Kurniawan, D. A. (2020). Ethnoconstructivism
Analysis: Study of Pedagogic Mathematics Competence of Primary School Teachers.
International  Journal of Evaluation and Research in Education, 9(3), 614-624.
https://doi.org/10.11591/ijere.v9i3.20256

Tambunan, H. (2018). The Dominant Factor of Teacher's Role as A Motivator of Students’ Interest and
Motivation in Mathematics Achievement. International Education Studies, 11(4), 144-151.
https://doi.org/10.5539/ies.v11n4p144

Theobald, E. (2018). Students are Rarely Independent: When, why, and How to Use Random Effects
in Discipline-Based Education Research. CBE Life Sciences Education, 17(3), 1-12.
https://doi.org/10.1187/cbe.17-12-0280

Wang, Y. (2023). Probing into the Boredom of Online Instruction among Chinese English Language
Teachers During the Covid-19 Pandemic. Current Psychology, 43(1), 1-15.
https://doi.org/10.1007/s12144-022-04223-3

Wardoyo, C. (2015). The Measurement of Teacher's Personality Competence and Performance Using
Embedded Model. Journal of Education and Practice, 6(26), 18-23. www.iiste.org

Wild, S., & Neef, C. (2023). Analyzing the Associations between Motivation and Academic
Performance via the Mediator Variables of Specific Mathematic Cognitive Learning Strategies

¥
NG


https://doi.org/10.1007/s11858-022-01463-2
https://doi.org/10.1007/s10648-020-09532-2
https://doi.org/10.24093/awej/vol11no1.21
https://doi.org/10.3389/feduc.2021.714495
http://www.isres.org/
https://doi.org/10.3389/fpsyg.2019.01730
https://p3i.my.id/index.php/konsepsi/article/view/122%0Ahttps:/p3i.my.id/index.php/konsepsi/article/download/122/127
https://p3i.my.id/index.php/konsepsi/article/view/122%0Ahttps:/p3i.my.id/index.php/konsepsi/article/download/122/127
https://doi.org/10.11591/ijere.v9i3.20256
https://doi.org/10.5539/ies.v11n4p144
https://doi.org/10.1187/cbe.17-12-0280
https://doi.org/10.1007/s12144-022-04223-3
http://www.iiste.org/

450 Eminita, Saefuddin, Sadik, & Syafitri

in Different Subject Domains of Higher Education. International Journal of STEM Education,
10(32). https://doi.org/10.1186/s40594-023-00423-w

Wininger, S. R., Redifer, J. L., Norman, A. D., & Ryle, M. K. (2019). Prevalence of Learning Styles in
Educational Psychology and Introduction to Education Textbooks: A Content Analysis.
Psychology Learning and Teaching, 18(3), 221-243.
https://doi.org/10.1177/1475725719830301

Xiao, F., & Sun, L. (2021). Students’ Motivation and Affection Profiles and Their Relation to
Mathematics Achievement, Persistence, and Behaviors. Frontiers in Psychology, 11, 1-15.
https://doi.org/10.3389/fpsyq.2020.533593

Yang, X., & Kaiser, G. (2023). The impact of Mathematics Teachers’ Professional Competence on
Instructional Quality and Students’ Mathematics Learning Outcomes. Current Opinion in
Behavioral Sciences, 48, 1-8. https://doi.org/10.1016/j.cobeha.2022.101225

Yotta, E. G. (2023). Accommodating students’ learning styles differences in English language
classroom. Heliyon, 9(6). https:/doi.org/10.1016/j.heliyon.2023.e17497

Yousaf, I., Akram, M., Yousaf, S., & Ullah, N. (2021). Impact of Facilities as A Motivational Factor on
Students’ Learning Achievement in English as Foreign Language: Teachers’ Perspective.
Palarch’s Journal of Archaeology Of Egypt/Egyptology, 18(7), 383-392.

Zakaria, Z., Harapan, E., & Puspita, Y. (2020). The Influence of Learning Facilities and Motivation On
Student’s Achievement. International Journal of Progressive Sciences and Technologies
(IJPSAT), 20(2), 284-290. http://ijpsat.ijsht-journals.org

B A

K
Ny

‘o )

(


https://doi.org/10.1186/s40594-023-00423-w
https://doi.org/10.1177/1475725719830301
https://doi.org/10.3389/fpsyg.2020.533593
https://doi.org/10.1016/j.cobeha.2022.101225
https://doi.org/10.1016/j.heliyon.2023.e17497
http://ijpsat.ijsht-journals.org/

	Analyzing multilevel model of educational data: Teachers’ ability effect on students’ mathematical learning motivation
	Viarti Eminita1 , Asep Saefuddin2,* , Kusman Sadik2 , Utami Dyah Syafitri2
	METHODS
	Participants
	Variables
	Data Analysis
	RESULTS AND DISCUSSION
	The Results of Model 1
	The Result of Model 2
	The Student Motivation to Learn Mathematics
	The Role of the Teacher on Student Motivation to Learn Mathematics
	CONCLUSION
	Acknowledgments
	Declarations
	REFERENCES


