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Abstract

Numerical explorations are accomplished to investigate the influence of student’s perception towards Math which
advances into academic dismissal in the preliminary level of higher education. The population under study are the
students of seven Colleges of Technology across Oman. Data analyses were done using descriptive statistics of
frequency counts and percentages obtained from the research questionnaire, while the hypothesis was tested using
the statistical tools at 0.05 level of significance. This study examines the student’s perception correlated with
teacher-related factors. The structural equation modelling (SEM) is grounded on the three teacher-related
dimensions that influence the student’s perception towards Math namely 4 attributes relating to personality traits
of lecturers, 6 attributes for teaching skills of the lecturer, and 2 attributes for instructional material used by the
lecturers to impart the Basic Math needs for higher education. This analysis shows an overall reliability analysis
for teacher-related dimensions to be 0.943 by applying Cronbach’s alpha reliability test, and the SEM tool kit
analysis of the model confirmed the hypothesis of the latent variables and the theoretical authenticity of the
explored factors. The conclusions of this study might be useful to substantiate the importance of student evaluation
on teachers done every semester and would be a component in reducing the dismissal of students at the initial
stage of higher education in Oman.

Keywords: Structural Equation Modelling, Cronbach’s Alpha Reliability Test, Perception Towards Math, Omani
Education

1. Introduction

Education has always been the driving force that pushes every nation towards development, progress, and
sustainability in a global arena. For this reason, every nation allots a huge budget to education to ensure its quality.
In Oman, education is given for free for its citizens because the government believes that it has an obligation to
provide the Omani youths with the opportunity to develop them with knowledge and skills so they can positively
contribute to the society in the future. Educational institutions at different levels were established and built in the
different regions of the sultanate to ensure everyone had access to education. For higher education, the government
has put up seven (7) Colleges of Technology (CoTs) offering various degree programs in response to the demands
and requirements of the labor market. The General Foundation Program (GFP) of the CoTs in Oman which
includes Basic Math and IT for Foundation besides English courses are required to enter any degree programs.
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These courses prepare the students with the basic skills relevant to the requirements of various higher education
studies. However, for several students, Basic Math becomes a bottleneck for them to move forward on the
educational ladder, and in worst cases if they are dismissed, it will impede them from pursuing any degree program.
If several students are dismissed every semester year after year, in the long run the government may not be able
to implement 100% “Omanization” in the different sectors in the country in the near future because of lack of
qualified human resources and it will still depend on the technical and academic skills of expatriates.

General Foundation Program (GFP), in the Sultanate of Oman, is a non-credit program designed to provide
academic assistance to students who have passed the required secondary education exit standards but have not yet
succeeded in meeting the required academic standards of higher education (Carroll, Razvi, & Goodliffe, 2009).
The program strengthens and enhances the students’ abilities in English, Mathematics (Sivaraman, Al Balushi,
Rao & Rizwan, 2012), Information and Communications Technology (ICT) skills, and general academic and study
skills, so that students (of GFP) are as competent as the direct entry students in higher education institutions (HEI).
For years of GFP’s implementation in the seven (7) Colleges of Technology (CoTs) in the Sultanate, the program
showed a positive impact on the academic successes of students in their higher education studies. However, there
is now a growing concern regarding Student Dismissals due to the failure of passing Basic Math and IT for
Foundation courses. This study aims to investigate the factors behind these failure cases due to Math courses to
craft better policies and strategies to address this issue.

In a recent study in 2016 at one of the COTs in Oman, poor academic performance of Omani students in the post-
Foundation level (tertiary level) is associated with student-related factors, teacher-related factors, family-related
factors, and other social and environmental contributing factors. The study showed that student-related factors
have the greatest impact on student performance (Alami, 2016). And in a separate study, it is said that student
motivations have a direct relationship with academic achievement (Martin, Galen-tino & Townsend, 2014;
Coleman & McNeese, 2009) and thus, also have an implication in student’s poor performance which may lead to
student failure. Parents and family are also critical in the student’s academic achievement (Coleman & McNeese,
2009; Wilder, 2014; Al-Mahrooqi, 2012). It is also noted that other social and environmental factors such as peers,
socio-economic status (SES) and living conditions were found to be also a factor (Al-Mahrooqi, 2012).

Furthermore, numerous studies also show that there is a strong relationship between teacher quality and
improvement in student learning (Ambussaidi and Yang, 2019; Hill, Rowan & Ball, 2005). In teaching
mathematics, a study on the impact of mathematics teacher quality on student achievement in eight-grade math
performance in Oman and Taiwan showed that there exists a relationship between teacher quality indicators and
student achievement. However, the same study also mentioned that these variables which affect student
achievement in both countries differ in the education context, characteristics of students, and school factors
(Ambussaidi and Yang, 2019). In a similar study, Hill, Rowan, and Ball (2005) concluded that teachers’
mathematical knowledge has a significant relation to student achievement in first and third-grade students. The
result was obtained through metrics that focus on content-specific mathematical knowledge and skills used in
teaching mathematics. The finding supports initiatives to design policies that improve student math achievement
by enhancing mathematical knowledge of teachers. The study proposed that programs that teach critical thinking
and problem solving could be reinforced through focus on domain knowledge with strong emphasis on helping
students understand the importance of how learning a new knowledge in various ways can affect their problem-
solving abilities (Bransford, et al. 2004).

Moreover, Jurgen Baumert (2010), in a one-year study conducted in Germany with a typical sample of Grade 10
classes and their mathematics teachers, the study demonstrated that teacher’s pedagogical subject knowledge was
theoretically and empirically discernable from their content knowledge. Multilevel structural equation models
uncovered a significant optimistic effect of pedagogical content knowledge on student learning benefits that was
facilitated by the supply of cognitive activation and individual learning support. Nor Fadilah et al. (2010)
determine the criteria important in measuring attitude towards mathematics using factor analysis.

The focus of this study is to measure the student teacher dimensions to improve the learning traits of Omani
students and in particular be a vital part in relaying the students to higher education. To the best of our knowledge
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there is no article using the SEM analysis for demonstrating student perception towards Math correlated with
teacher-related dimensions has been published for Omani students.

2. Methodology

This article uses a survey method to analyze students’ perception towards Mathematics through teacher-related
dimensions. A formal questionnaire was developed by the authors based on expert opinion, experience, and guided
by related research. The survey forms were circulated among the students who studied Basic Math course at the
foundation level in the Colleges of Technology in the Sultanate of Oman with 12 items to be ranked. The SEM
analysis is employed to model the study and the outcome is predicted through confirmatory factor analysis (CFA).
According to Hair et al. (2010), SEM analysis is acceptable for 150 participants for determining less than seven
constructs and modest communalities.

2.1. Participants

The respondents are the students of the College of Technology (COT) who are dispersed in the different regions
of Oman. It was shared to the students of the seven COT branches with the help of lecturers. A total of 1909
respondents’ rankings were considered in this analysis. The following (see Table 1) shows the details of geographic
dispersion of the respondents. The gender respondents’ (see Table 1) progress has been casted in the education
and interest of Omani students, which asserted how more of young female Omani population is dominating the
education society.

2.2. Data Collection

The survey questionnaire with twelve items associated with teacher-related dimensions was set with experience in
teaching and academic excellence. The response was gathered on a 5-point Likert scale with twelve items listed
(see Table 2). Rating 1 is for strongly disagree, rating 2 is for disagree, rating 3 is for neutral, rating 4 is for agree
and rating 5 is for strongly agree. The percentage method is used to present the data collected in the frequency
distribution table for the descriptive analysis. The mean and variance of the Likert scale gathered from the
respondents are shown in Table 3. None of the values of the mean is less than 3.0 so all the criterion is important
and all these affect the respondent’s perception towards Math related to teacher’s dimensions. While the inferential
statistics of confirmatory factor analysis and structural equational modeling were used in the prediction analysis
of student's perception of Math correlated with teacher-related dimensions.

2.3. Hypothesis

The model demonstrated in this study spins around the following propositions. The depicted teacher dimensions
with the items in the survey questionnaire are correlated in the hypothesis.

H1: ltems 1-4 (MTSTal-a4) will have a significant influence on the personality traits (F1) of the lecturer.

H2: Items 5-10 (MTSTb1-b6) will have remarkable influence on the teaching skills (F2) of the lecturer.

H3: Items 11-12 (MTSTc1-c2) will have a great impact on the instructional material (F3) used by the lecturer.

3. Findings

The outcomes of this research were largely built on the quantifiable data gathered from the respondents using the
questionnaire developed by the authors based on the expert opinion and experience in teaching and academic
excellence in the Sultanate of Oman. The study consists of 1909 respondents as samples.

For the 12 items assessed here (see Table 4), the total alpha was 0.943, which is Excellent. Thus, this demonstrates
the model's internal consistency and dependability. According to Nunnally (1978), a model's minimum level of
reliability is determined by how it is utilized. In a study by Lance et al. (2006), it implies that the requirement for
any measurement scale to have a Cronbach's alpha value greater than 0.70 is a myth. In Table 4, the Cronbach’s
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alpha values for the subscales are: 0.9 to 1.0 is marvelous, 0.8 to 0.9 meritorious, 0.7 to 0.8 middling, 0.6 to 0.7
mediocre and 0.5 to 0.6 miserable (Kaiser & Rice, 1974).

The first step in SEM begins with the validation of measurement model using Confirmatory Factor Analysis (CFA)
(see Figure 1).

3.1. Evaluating the Model fit Summary

The capacity of a model to recreate data (i.e., usually the variance-covariance matrix) is described to as fit. A
good-fitting model is one that is sufficiently coherent with the data and hence doesn't need to be re-specified.
Before interpreting and analyzing the structural model's causal paths, a good-fitting measurement model is
necessary. The fit indices refer to the investigator about the model fit, and the fit indices from AMOS are indicated
in the subsequent two tables (see Figure 1, Table 5). A set of several relationships is represented by various
equations in SEM tests. The data obtained for the exploratory factor analysis disclosed that the factor loadings
vary between 0.57 to 0.92. As a result, the fit must be determined for the entire model rather than for a particular
relationship.

3.2. Decomposition of Covariance and Correlations

The ‘Standardized Regression Weights” present the regression weights that would have appeared, had the
measured variables first been transformed to z scores - by subtracting the mean and dividing up by the standard
deviation.

The scales of these amounts are utilized to detect variables that are unrelated to the factors. Variables with
regression weights less than 0.5 are not well matched with the factors. All of the measured variables are aligned
with their appropriate factors, according to the table (see Table 6).

The CR stands for 'Critical Ratio," which is equal to the regression weight divide up by its standard error. Because
this ratio's distribution seems like a Z distribution, CR values greater than 2 are considered significant at 0.05 level.
All the statistics in each latent variable are significant in the table (see Table 6) since the CR for the variables is
more than 2.

3.3. Path Analysis for testing Structural Model

Path analysis is the second step of Structural Equation Modeling (SEM), the multivariate procedure that, as defined
by Ullman & Bentler (2012), “allows inspection of a set of associations between one or more independent
variables, either continuous or discrete, and one or more dependent variables, either continuous or discrete” (p.
661). In SEM, calculated and hidden variables are dealt. Additionally, multiple regression and factor analysis are
combined in SEM. Moreover, path analysis deals with understanding structural relationship among the latent
variables as identified in the confirmatory factor analysis. In Figure 2, the estimates of path analysis of the model
are figured to understand the relationship among the teacher dimensions to math students on study related
variables. This supports the analysis identified by CFA analysis.

Arrows in path language indicate hypothesized causal relationships. A one-headed arrow points from the cause
(independent variable) to the result (dependent variable).

Hypothesis
HO: The proposed model is a perfect fit for the study.

Disintegration of Correlations:
The unstandardized co-efficient estimates in Figure 2 explain the link between latent variables.

3.4. Structural equation modeling (SEM): Model fit assessment
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Based on the obtained samples, structural equation modeling was performed to assess the model's appropriateness.
As advised by Anderson & Gerbing (1988), the first step is to analyze the measurement model that is used to verify
the survey instrument's reliability and validity, and then, analyze the structural model using AMOS version 18.
When determining the causal relationship between variables and evaluating the model's compatibility, the
structural equation model (SEM) is the most useful (Tobbin, 2011).

3.4. Significance tests of individual parameters

In the Table 7, the unstandardized coefficients and related test statistics are shown. The unstandardized regression
coefficient represents the amount of change in the dependent or mediating variable for every unit change in the
variable that predicts it. Moreover, Table 7 indicates the unstandardized estimate, its standard error (abbreviated
S.E.), and the estimate divided by the standard error (abbreviated C.R. for Critical Ratio). While the probability
value for the null hypothesis that the test is zero is displayed in the column P.

*** As a result, Chi square values with p = 0.000 do not indicate a good model fit. Nonetheless, a sample size of
over 200 (1909 in this study) could impact Chi-Square statistics to imply a significant probability level (p=0.00),
according to Schumacker & Lomax (1996).

Therefore, the goodness of fit measures can then be used to further interpret this model. Structural equation
modeling determines whether the data fits a theoretical model (see Table 8). As shown in Table 8, the CFI, GFlI,
AGFI, IFI, and RMSEA were used to evaluate the model. The measurement model fit was estimated using common
model-fit measures such as the comparative fit index (CFI), root mean square error of approximation (RMSEA),
normed fit index (NFI), and incremental fit index (IFI). The model fit indices estimate from AMOS structural
modeling are shown in the Table 8.

The following are the criteria for an appropriate model, according to Gerbing & An-derson (1992): RMSEA of
0.08 or less, CFI of 0.90 or more, and NFI of 0.90 or more. A chi-square goodness-to-fit (GFI) test can be used to
assess the fit between the data and the suggested measurement model, with a probability of greater than or equal
to 0.9 indicating a good fit (Hu and Bentler, 1999). The GFlI in this study was 0.964, which is greater than 0.9, and
the other metrics fit well: AGFI=0.932, CFI1=0.977, IFI=0.978, NFI=0.975, and RMSEA=0.063 (Bagozzi & Yi,
1988). The model fit is supported by goodness of fit indices, and these highlighted indices demonstrate that the
structural model fit is excellent.

4. Conclusion

This article reviews the teacher-related dimensions of the student’s perception towards Math. It was concluded
with the structural equation modelling analysis that there is a significant influence between the student’s perception
of the teacher-related dimensions towards Math. This shows the extent to which the proposed model analysis
supports the already existing theory with the relationship among the variables considered in this article supported
by the empirical data. The CFA and the path analysis helps teachers to measure the different dimensions to support
the students in reducing the dismissal and improving the skills for higher education. Our research suggests the
importance of teacher dimension i.e the personality traits, teaching skills and the instructional materials used in
the class by the teachers play a significant role in building up the confidence level in the course. Among the three
dimensions the teaching skills have a remarkable influence on students’ perception, so the teacher’s strategies
which are based on their skills have the greatest impact on building up interests in students. Hence, it is also very
important for the student to build a good rapport with teachers to develop their interest in the study of Math courses
for their overall development into their alleyway to higher education. We see that teacher dimensions greatly
influence the student’s perception towards Math. This research work would be of great importance for the teachers,
education directors, scholars, strategy creators, parents and stakeholder as well to build strategies that improve the
teacher-related dimensions to achieve good relations with students to improve Math education.
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4.3. Figures and Tables

Table 1: Data Presentation of the Respondents.

Variable Frequency Percentage
Geographic Dispersion
Al Musanna 12 0.7%
lbra 90 5%
lbri 55 3%
Muscat 22 1%
Nizwa 75 4%
Salalah 6 0.3%
Shinas 1649 86%
Total 1909 100%
Gender
Female 1095 57%
Male 814 43%
Total 1909 100%
Table 2: Teacher-related Factors’ Dimensions.
Item Dimensions
ITEMS Measurement Name
1 The lecturer has a good
relationship (establishes good MTSTal
5 The lecturer is smart, confident,
and firm in making decisions. MTSTa2 Personality traits of lectures
3 The lecturer imposes proper (F1)
discipline and not lenient in MTSTa3
4 The lecturer is open to suggestions
and opinions. MTSTa4
5 The lecturer explains the objectives
of the lesson clearly at the start of MTSTb1
6 The lecturer shows mastery of the
subject matter. MTSThb2
7 The lecturer is organized in
presenting the subjec_t matter by MTSTb3 Teaching skills
8 The lecturer uses various (F2)
strategies, teaching aids/devices MTSTh4
9 The lecturer speaks clear English
and his/her instructions are MTSTb5
10 The lecturer prepares well thought-
out, valid and reliable assessments.  MTSTh6
1 The lecturer uses various kinds of
instructional materials such as MTSTcl Instruction materials
12 The lecturer designs the (F3)
instructional materials easy to MTSTc2
Table 3. Mean and Variance of the Teacher-related Dimensions.
Dimension Item Name Mean Variance Mean per Va-r |ance- per
Dimension Dimension
MTSTal 4,01 0.83
F1 MTSTa2 3.94 0.87 3.93 0.88
MTSTa3 3.81 0.88
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MTSTa4 3.97 0.94
MTSTb1 4.00 0.86
MTSTh2 3.93 0.85
MTSTh3 4.06 0.75
F2 3.88 0.91
MTSTh4 3.65 1.08
MTSTb5 3.72 1.14
MTSTh6 3.92 0.79
MTSTcl 3.72 1.06
F3 3.76 1.00
MTSTc2 3.79 0.94
Table 4: Result of reliability analysis for Teachers related factors dimensions.
Dimensions Number of attributes Cronbach’s alpha
Personality traits of lectures 4 0.845
Teaching Skills 6 0.913
Instruction Material 2 0.807
Overall reliability analysis for Cronbach's alpha 0.943
TEACHERS RELATED dimensions
No. of Items 12
Table 5: Chi-Square and Standardized RMR.
Computation of degrees of freedom
Number of distinct sample moments 78
Number of distinct parameters to be estimated 29
Degrees of freedom (78-29) 49
Chi-square and Standardized RMR
Chi-square 418.669
Degrees of freedom 49
Probability level .000
Source: Primary data. Results computed by the package — AMOS

Table 6: Standardize Regression Weights.

74

Maximum Likelihood Estimates - Regression Weights
) . Regression Standardized
Variables/Indicato \A/einhte Renrecsinn \A/einhtg
rs Estimat | SE | cR. p Estimate
[=)
MTSTa4 | <--- | F1 1.000 .834
MTSTa3| <--- | F1 .688 .027 | 25.654 | *** 663
MTSTa2 | <--- | F1 1.023 .024 142.431 fakalel .868
MTSTal| <--- | F1 .960 024 140.097 | *** .820
MTSTb5| <--- | F2 1.000 .848
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Maximum Likelihood Estimates - Regression Weights
MTSTb4 | <--- | F2 915 .027 | 34.401 Frk 811
MTSTb3| <--- | F2 .843 .022 | 38.909 Frk 817
MTSTb2 | <--- | F2 942 .023 | 41.456 FxE .828
MTSThl| <--- | F2 906 |.023[39.199| *** 870
MTSTc2 | <--- | F3 1.000 .852
MTSTcl | <--- | F3 .908 .024 | 37.519 FrE .894
MTSTb6 | <--- | F2 .882 .022 1 40.015 FxE .789
Source: Primary data. Results
calculated by the package — *** - p- value less than 0.001
AMOS

Table 7: Significance Test.

Path coefficients in SEM
Unstandardized
co-efficient
Variables/Indicators CR P |Standardized
Estimate | S.E. Regression
Weights
F1 <--- F3 729 .024| 30.835 ok .809
F2 <--- F3 415 .030| 13.892 Fkk 429
F2 <--- F1 .617 .034| 18.305 ki 575
MTSTa4 |<--- F1 1.000 .804
MTSTa3 |<--- F1 .687 .027| 25.596 faleded 571
MTSTa2 |<--- F1 1.025 .024| 42.400 faleie .856
MTSTal |<--- F1 .962 .024| 40.105 Fkk .820
MTSTb5 |<--- F2 1.000 .783
MTSTh4 | <--- F2 .903 .026| 34.119 Fkk .728
MTSTb3 |<--- F2 .826 .022| 38.163 el .798
MTSTh2 |<--- F2 .926 .023| 40.884 Fkk .841
MTSTbl |<--- F2 .901 .023| 39.267 faleded 814
MTSTc2 |<--- F3 1.000 .889
MTSTcl |<--- F3 .887 .024| 36.384 okl 747
MTSTh6 |<--- F2 .880 .022| 40.313 faleie .830
Source: Primary data. Results calculated by the package — AMOS

Table 8: Fit indices of measurement models.

Measure Estimate Threshold Interpretation
CMIN 348.976 - -
DF 51 - --
CMIN/DF 6.843 - falalel
CFI 0.977 >0.90(Hu & Bentler, 1999) EXCELLENT
GFlI 0.964 >0.90 (Hair et al., 2006) EXCELLENT
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AGFI 0.932 >0.90 (Hooper et al., 2008) GOOD FIT
NFI 0.975 >0.90 (Hu & Bentler, 1999) EXCELLENT
IFI 0.978 >0.90 Approaches 1 EXCELLENT
SRMR 0.019 <0.08 (Hair et al., 2006) EXCELLENT
RMSEA 0.063 0.05 - 0.10 (Hair et al., 2006) GOOD FIT
Results for Default model compared with the Standards
Source: Primary data. Results computed by the package — AMOS

81 80
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Figure 1: Confirmatory Factor Analysis for Teachers related Dimension by Math students.
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Figure 2: Path Diagram for Structural Model Showing Unstandardized Estimates of Factors Contributing to

Math Students on Study Related Variable.
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