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Revised: 2023/06/28 Introduction: The aim of this multilevel analysis research is to
Accepted: 2023/07/01 investigate the relationship of perception of teachers’ diagnostic skills,
challenging level of the class, quality of teacher’s teaching and positive
achievement emotions with math performance in ninth grade students.
Method: The research method was a correlational type, namely
multilevel analysis. The statistical population of this research was all
ninth grade male and female students of first secondary school in
Kohgiluyeh city, in Iran, in the academic year of 1401-1402, among
them, a sample of 1000 people (500 Male and 500 female) was selected
by multi-stage random sampling. Gartner's Class Evaluation
Questionnaire (2010), Gentry and Springer's Scale of Students'
Perception of Classroom Activities (2002), Kyriakides et al.'s Teaching
Quality Scale (2000), Pakran et al's achievement emotions
questionnaire (2005) and students' grades of the first semester of math
lessons were used to measure the variables of the research. Data were
analyzed using Hierarchical Linear Modeling (HLM) method.

Results: The results of multilevel analysis showed that variables of level
1 (positive achievement emotions) and level 2 (average positive
achievement emotions of class, perception of teacher's diagnostic skills,
challenging level of class, quality of teacher’s teaching) were positively
and significantly predicting math performance of students. Also, the
interactions of level 2 variables with the slope of the relationship
between positive achievement emotions and math performance were
significant.

Conclusion: Based on the multilevel analysis in this research, it can be
concluded that paying attention to the increase of students' positive
achievement emotions and the improvement of class variables (level 2),
will lead to the improvement of students' mathematical performance
and their positive attitude towards this lesson.
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Extended Abstract
Introduction

Most students are facing problems in
learning mathematics. These problems
are related to the math course itself or
related to external factors affecting it.
Teachers' diagnostic skills are based on
the correlation between teachers'
accurate  judgments of students'
achievement and their scores in
standardized achievement tests (5).
Challengingness is associated with
positive emotional perceptions and
makes the learner inclined to engage in
the task (12). According to research in
education, the consequence of good
teaching quality is the student's
achievement in education, which can be
effective for a long time (15). Positive
achievement in emotions include
emotions related to the consequences of
success in achievement in activities
(such as pride) and emotions related to
the action (such as the joy of learning)
(22). Therefore, the current research
with the aim of "multilevel analysis of the
relationship between the perception of
the teacher's diagnostic skills, the
challenging level of the class, the quality
of the teacher's teaching, and the
emotions of positive progress with math
performance in ninth- grade students”
seems necessary.

Method

The research method was a
correlational type, namely multilevel
analysis. Multilevel analysis is a powerful
statistical technique that examines and
separates the effect of variables at
different levels (for example, student
level and class level) (26). The statistical
population of this research was all ninth-
grade male and female students of first
secondary school in Kohgiluyeh city, in
Iran, in the academic year of 1401-1402,
among them, a sample of 1000 people
(500 Male and 500 female) was selected
by multi-stage random sampling

method. The following instruments were
used to collect the data: Classroom
Assessment Questionnaire: This
questionnaire was designed by Gartner
(29) and has 17 subscales. In this
research, the teacher's diagnostic skills
subscale was used to evaluate the
perception of the teacher's diagnostic
skills and it has 5 items. In the present
study, reliability was obtained using
Cronbach's alpha method of 0.88. Scale of
Students' Perception of Classroom
Activities: This scale was created by
Gentry and Springer (12) and has 4
subscales. In this research, the class
challenging sub-scale has been used to
evaluate the challenging level of the
class, which has 4 items. Cronbach's
alpha of this sub-scale was 0.87.
Teaching quality scale: This tool was
designed by Kyriakides et. al. (31) and
includes two subscales of teaching clarity
and teacher behavior. In this research,
Cronbach's alpha for this scale was 0.95.
Achievement Emotions Questionnaire:
This questionnaire was designed by
Pekrun et. al. (33). In this research, from
the section on positive emotions related
to the class, the subscale of enjoyment
has been used. In the present study,
Cronbach's alpha for the enjoyment
subscale was 0.96. Math Performance:
This variable has been measured based
on the grade of the first semester of each
student's math lesson in the academic
year of 2021-2022. Data were analyzed
using Hierarchical Linear Modeling
(HLM) method.

Results

Pearson correlation results showed
that all the coefficients between research
variables are significant at P < 0.01 level.
The results of multilevel analysis showed
that the variables of level 1 (positive
achievement emotions) and level 2
(average positive achievement emotions
of class, perception of teacher's
diagnostic skills, challenging level of
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class, quality of teacher’s teaching) were
positively and at the level of meaning
(0.001), predicting math performance of
students. In other words, for one unit of
increase in positive achievement
emotions, the average positive
achievement emotions of the class, the
perception of the teacher's diagnostic
skills, the challenging level of the class,
and the quality of the teacher's teaching,
are predicted increases in math
performance, respectively, 0.91, 0.90,
0.50,0.31 and 0.26. Also, the interactions
of level 2 variables (average positive
achievement emotions of class,
perception of teacher's diagnostic skills
and the challenging level of the class)
with the slope of the relationship
between positive achievement emotions
and math performance were significant.
However, the interaction of the teacher's
teaching quality with the slope of the
relationship between positive
achievement emotions and math
performance is not significant. Also, the
interclass variance of the width from the
origin of the math performance
(difference in math performance among
classes) and the difference between
classes in terms of the slope of positive
achievement emotions and math
performance were significant.

Conclusion

Based on the results of the
hierarchical linear model analysis in the
present study, the relationship between
level 1 variable (positive achievement
emotions) and level 2 variables (average
positive achievement emotions of class,
perception of teacher's diagnostic skills,
challenging level of class, quality of
teacher’s teaching) with mathematical
performance was statistically significant.
In explaining these findings, it can be
said that according to the control-value
theory (23), positive achievement
emotions facilitate learning, increase
internal motivation and improve

academic performance. Teachers who
have higher diagnostic skills provide
education according to students' needs
and follow different methods when
making educational decisions and
classroom activities. Attractive and
relatively "difficult" activities in the math
class make students inclined to pursue
the problems and ambiguities of the
math lesson. Attractive and relatively
difficult activities in the math class make
students inclined to pursue the problems
and ambiguities of the math lesson, and
when the teacher uses the appropriate
teaching quality to increase students'
acceptance and sensitivity to new
information, math learning increases
(19). The results of this research showed
that the interaction of level 2 variables
(average positive achievement emotions
of class, perception of teacher's
diagnostic skills, challenging level of
class) with the slope of the relationship
between positive achievement emotions
and math performance is significant. In
explaining these findings, it can be said
that the positive achievement emotions,
through increasing the attention based
on the task and motivation, lead to the
improvement of the mathematical
performance of the students in the class.
When teachers show higher diagnostic
skills, their students experience more
positive emotions (49). Therefore, when
the students in the class evaluate the
mathematical learning activities as
enjoyable, it leads to the facilitation of
learning and, as a result, the
improvement of mathematical
performance. A medium or relatively
high level of challenge leads to the
creation of positive emotions in students
towards the contents of the math lesson
and causes students to be more serious
in the math class, understand the
contents better, and, as a result,
improvement of students' mathematical
performance.
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