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ARTICLE INFO ABSTRACT 

Over the past few years, teaching and learning of statistics have been 
influenced by the emergence of the reform movement in education such 
as the K-12 basic education curriculum. Those of statistics concepts have 
changed both elementary and secondary level. Considering the 
educational reform in the Philippines, the study was conducted to 
determine whether there are significant differences of the determinants 
such as gender, type of school, parent’s educational level, family monthly 
income, family size and Senior High School track preference to students’ 
self-efficacy beliefs, attitudes towards Statistics, and performance in 
Statistics. The causal-comparative research design was used for 
comparing two or more groups to find the differences or determine 
whether the independent variable influences the dependent variable. The 
data were gathered from 570 senior high school students of both public 
and private schools in Mindanao, Region XI. The study adopted the 
questionnaires on self-efficacy beliefs and attitude towards Statistics 
while it utilized a researcher-made questionnaire for performance in 
Statistics. Multivariate Analysis of Variance (MANOVA) was used to 
determine whether multiple levels of independent variables on their own 
or in combination with one another influence the dependent variables. 
The findings revealed that among the demographic factors, only type of 
school has a significant difference to the self-efficacy beliefs, attitudes 
towards Statistics, and performance of senior high students in Statistics. 
Implications from the findings of this study might suggest that improving 
of K-12 school facilities by the school public administrators and 
collaborative effort of teachers to enhance the students’ self-efficacy, 
attitudes towards statistics and teaching statistics reveals optimistic 
results.  Also, school administrators may provide opportunities for 
Statistics teachers to hone their pedagogical skills in promoting and 
building students’ self-confidence and interest in the subject. 
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Introduction 

Mathematics has been viewed as one of the difficult subjects to learn and teach in 
elementary, junior, and senior high schools. Students’ mathematics performance has been 
consistently low in comparison to different subjects within the curricula. From the national 
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level down to the school level, different methods were utilized to address the factors that 
contribute to the decline of student’s performance (Zacal, 2019).  

In the K-12 Statistics curriculum, one of the core subjects offered in the senior high 
school is statistics and probability. Elements of statistics and probability reasoning have 
emerged as requisite for a wide variety of applications especially in research in all fields of 
endeavors. Thus, without enough foundation of the essential ideas to understand data, 
readers are left confused. As mentioned in the study of Chiesi, Pirmi, and Morsanyi (2010), 
many students find it hard to understand statistics and probability concepts as 
documented in the different educational contexts and it is perhaps true to all secondary 
and tertiary students. For this reason, to better understand the underlying mechanism of 
statistics achievement, more attention has been paid to student’s beliefs and feelings about 
statistics, and focused on the identification of models with non cognitive factors such as 
beliefs and feeling about statistics (Zieffer, et.al., 2008 as cited by Chiesi, Pirmi, and 
Morsanyi, 2010). 

As mentioned by Batanero and Diaz (2010), statistics is becoming increasingly 
important in modern society; the relevance of developing statistical thinking in students 
across all levels of education has grown. Statistics is offered in secondary education. 
Unfortunately, many students fail to recognize its importance (Peters, Smith, Middledorp, 
Karpin, Sin, & Kilgore, 2013). In order for students to succeed and to use statistics, they 
should think that statistics is valuable in their lives (Emmioglu & Capa-Aydin, 2012). 
However, as mentioned by Peters et al., (2013), acquiring statistical skills and knowledge 
poses significant challenges for many students; a statistics course is challenging because it 
is abstract and requires logical reasoning, critical thinking, and the skills of interpretation 
and drawing conclusions. In addition, since teaching Statistics is integrative to secondary 
year levels, some students find it difficult to understand especially statistics (Salvan, 2014). 
Also, when it comes to rational number concepts and proportional reasoning, most of the 
students have an underlying difficulty necessary for calculating, reporting, and interpreting 
probabilities (Doyle et al., 2015). These are confirmed by Hansen and Myers (2012) also 
reported students to have low percentages of correct responses.   

In addition, before the implementation of the current curriculum, students typically 
have an inadequate background in statistics before they enter college (Lemana, 2012). 
There was, however, the introduction of the concepts of statistics and probability have 
vigorously growing movement into the secondary school curriculum as basic literacy in 
statistics and probability, that mandates all citizens in today’s world to have (Swift, 2012). 
Although the K-12 curriculum provides the concepts in statistics and probability and 
teaches these concepts from Grades 1 to 8 and in Grade 10, the depth at which learners 
absorb and fully grasp them may need reinforcement and consideration (Salvan, 2014). 

In the Philippine educational system, statistics and probability ideas frequently seem 
to struggle in students’ experiences and how they perceive the world (Herrera, 2011). Most 
of the students have developed a distance of learning statistics and probability in the most 
concrete way. For this reason, Prado and Gravoso (2011) cautioned teachers to introduce 
topics not by abstractions but through activities and simulations. 

In the Division of Davao City, the integration of statistics and probability as one of the 
subjects taught in senior high school has brought concerns but also to the students as well. 
This concern has rooted in the fact that the majority of the teachers who are assigned to 
teach this subject had no formal training in statistics and probability and some other 
factors contributing to the low students’ performance include parents, teachers, and 
schools (Jamisola, 2014). Nevertheless, teachers with or without enough preparations are 
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required to be competent and knowledgeable in presenting and developing the topics 
(Salvan, 2014). 

Moreover, Bakhshalizadeh, Pasha and Rastgar (2011) stated that mathematics has a 
close relationship with statistics in a manner and statistics is the scientific application of 
mathematical basics for the collection, analysis, and presentation of numerical data. 
Therefore, learning mathematics helps a lot to learn and succeed in statistics. Thus, 
different factors could influence Statistics performance in statistics. The study of Chapagain 
(2021) has identified socio-demographic and student-related factors such as type of school, 
type of local government, nature of examination, gender, age, and ethnicity that influence 
students’ academic performance. In addition, parent’s education, family income, and family 
size are some of the variables to be included.  

Students’ attitudes toward statistics are prevalent. To this, Chinn (2012) supports 
those bad experiences in statistics specifically in learning statistics, math anxiety, and lack 
of support from adults may have caused the negative culture around Statistics. 
Furthermore, as mentioned by McGrath et al. (2015), to be successful in their statistics 
courses, students must possess high levels of self-efficacy. According to Bandura (1986), 
having high self-efficacy helps students to feel that they can develop the skills they need to 
master a given concept, even if they have to work through setbacks. These beliefs, in turn, 
prompt students to engage in effective studying and learning behaviors. Other researchers 
have similarly found self-efficacy to be a significant predictor of course performance in 
statistics (Byrne et al., 2014; McGrath et al., 2015). 

Similarly, as mentioned in the study of Huynh, Baglin, and Bedford (2014), in 
statistics education, there exists a consistent positive relationship between statistics 
attitudes and achievement. Improving student’s attitudes towards statistics and statistics 
remains a challenging task with many students finding the subjects uninteresting, difficult, 
and tedious. According to Murray (2011), there are reasons for the decline in students 
taking statistics as subjects in high school. There is a need to improve student’s attitudes 
towards quantitative subjects like statistics. Furthermore, improving student’s attitudes in 
statistics in secondary school may lead to improved tertiary and career pathways into 
mathematical and statistical disciplines. 

Junior and senior high school students have been noted to have low performance in 
statistics and probability (Zacal, 2014). With this, it is very imperative to identify those 
factors leading to students’ low performances in statistics. Thus, educational authorities 
adopt some policies improving the students’ performance. 

Moreover, there is still a lack of studies investigating factors affecting students’ self-
efficacy, attitude change towards statistics, and performance in statistics, particularly at the 
secondary school level. This research aims to examine the multivariate effects of 
determinants such as gender, type of school, parent’s educational level, family size, family 
monthly income, and SHS track preference to the self-efficacy, attitudes toward statistics, 
and performance in statistics of senior high school students. The result of this study would 
help students understand their weaknesses in learning statistics. They would also 
recognize that their self-efficacy and attitudes towards statistics are affected by several 
factors. Their recognition of some elements would stimulate their interest to learn the 
subjects and develop favorable attitudes towards the subject amidst adversities. Moreover, 
the findings would provide information to secondary institutions for possible 
consideration of looking into the appropriate intervention program in reinforcing student’s 
difficulties in learning statistics. Thus, it may provide insights to the teachers into what 
factors might contribute to the enhancement of their performance towards the subject. 
Furthermore, the result of this study would provide relevant information to mathematics 
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teachers on how to come up with varied learning activities that would address student’s 
difficulties in learning the lesson and develop positive attitudes and sense of fulfillment 
towards the subject. The result would be of great help for the teachers to revisit and 
strengthen their delivery of instruction that would later stimulate learning on the part of 
the student. Lastly, the study would serve as reference material in particular for 
researchers who plan to use MANOVA for future studies of other variables.  

Specifically, this study answered the following research objectives. First, to determine 
the level of the three dependent variables namely student’s self-efficacy beliefs, attitudes 
towards statistics and performance in statistics. Second, to determine the test of difference 
in student’s self-efficacy beliefs, attitudes towards statistics, and performance in statistics 
when grouped according to the determinants. Lastly, to identify which of the determinants 
significantly affect the three dependent variables. 

 
Research Methods 

Research design 
This study is quantitative research, employing descriptive causal-comparative 

research design. The causal-comparative research design is the best approach to be used 
for comparing two or more groups to find the differences or determine whether the 
independent variable influences dependent variable (Gray et al., 2011; Yilmaz, 2013; 
Hussain, 2019). This design provides appropriate evidence of the differences and the level 
of significance of variables as well as the statistical analysis of the influence attributed by 
the independent variables to the dependent variables (Arghode, 2012 & Yilmaz, 2013). 

Moreover, in the causal-comparative research, the correspondents examine how the 
independent variables affect the dependent variables and involve cause and effect 
relationship (Williams, 2014). In this study, the correspondents determined how the 
independent variables affect the dependent variables – gender, family monthly income, 
family size, parent’s educational level, SHS track preference, type of schools and self-
efficacy beliefs, attitudes towards Statistics and performance in Statistics, respectively. 

Research locale 
The study was conducted in the selected private and public senior high schools in 

Region XI, Mindanao. Baseline data on SHS track and strands offerings across the region 
were utilized. These secondary high schools in Region XI offer Academic Track and 
Technology and Vocational Livelihood (TVL) track in the SHS department. 

Sampling design 
A random sampling technique was used for selecting the respondents of the study; a 

type of probability sampling in which the author randomly selects a subset of participants 
from a population, and each member of the population has an equal chance of being 
selected.  The participants of this study were the senior high school students enrolled in 
private and public secondary schools in Region XI, Mindanao. These students have enrolled 
in Academic and Technical Vocational and Livelihood (TVL) tracks. A total sample of 570 
was utilized in the study where 315 students came from public schools and 255 students 
from private schools. 

Data gathering procedure 
First, the endorsement letter to conduct the study was secured.  After receiving the 

endorsement letter, the researcher sought permission from the schools division 
superintendent for the conduct of the study. Upon approval, the correspondents sent a 
letter to the different principals and school heads of the selected schools.  
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The researcher gathered the data at different times at different schools. The 
researcher, with the assistance of the focal person, personally explained and administered 
the questionnaires to the participants. They answered the three instruments starting on 
the self-efficacy beliefs, attitudes toward statistics and followed by the achievement test in 
statistics. Before the administration, respondents were oriented and informed about the 
study. 

There were three instruments employed to gather the data. These include the 
following: self-efficacy survey questionnaire, attitudes toward statistics survey 
questionnaire, and achievement test in statistics. Survey questionnaires for self-efficacy 
beliefs and attitudes toward statistics were all adopted, while the achievement test in 
statistics was constructed based on the competencies of the grade 11 curriculum level. The 
self-efficacy survey questionnaire was adopted from Salvan (2016) with a Cronbach alpha 
of 0.821.  This questionnaire was utilized to identify the level of self-efficacy beliefs of 
senior high school students. The attitudes toward statistics survey questionnaire were 
adapted from Orongan (2007) with a Cronbach alpha of 0.91. The instrument is composed 
of 47 items with five responses using the 5-point Likert scale. It measures four indicators of 
attitude, namely: 1) personal confidence about the subject; 2) usefulness of the subject’s 
content; 3) subject is perceived as a male domain; and 4) perception of teacher’s attitudes. 
The achievement for statistics was validated before its administration, composing of a 
senior high school master teacher, a senior high school focal person, and a college 
professor who were teaching statistics and probability subject. The test underwent 
revisions based on their comments and suggestions.  The instrument was found to have a 
Cronbach alpha of 0.86. 

Data analysis 
To facilitate the analysis of data, the mean, standard deviation, Box’s M, Levene’s test 

and Multivariate Analysis of Variance (MANOVA) were used. The study made use of a five-
point Likert scale. According to Boone (2012), Likert-scale data re analyzed at the interval 
measurement scale and are created by calculating a composite score (sum or mean) from 
four or more type Likert-type items; therefore, the composite score should be analyzed at 
the interval measurement scale. Descriptive statistics recommended for interval scale 
items include the mean for central tendency and standard deviations for variability. 

The mean and SD were utilized to determine the level of self-efficacy beliefs, attitudes 
toward statistics, and performance in statistics of senior high school students. The Box’s M 
and Levene’s test were used to determine the normality and homogeneity of the data 
before testing the significant difference. MANOVA was employed to determine the 
difference between the independent and dependent variables and which of the 
determinants significantly affects the dependent variables.  
 

Results and Discussion 

Level of self-efficacy beliefs, attitudes towards statistics and performance in statistics of senior 
high school students 

Table 1 shows the grade 11 students’ level of self-efficacy beliefs, attitudes towards 
Statistics and performance in Statistics. It can be gleaned in Table 1 that the self-efficacy 
beliefs of the students were described as neither agree nor disagree/undecided. This 
datum means that students have inhibited confidence in solving Statistical problem. It 
further implies that grade 11 students are uncertain whether or not he/she is favorable or 
unfavorable in believing that they have enough confidence in doing statistical tasks and 
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solving statistical problems. The findings explain that efforts are necessary to promote self-
efficacy for high school students as it is closely associated with statistics achievement.   

Table 1 
Level of self-efficacy beliefs, attitudes towards statistics and performance  

in statistics of senior high school students 
Dependent Variables Mean SD Qualitative Description 

Self-Efficacy Beliefs 3.07 0.41 Undecided 

Attitude towards Statistics 3.08 0.23 Undecided 

Performance in Statistics 78.89 3.51 Fairly Satisfactory 

The result of this study is in consonance with the study of Schneider (2011) stated 
that self-efficacy is the level of student’s confidence to perform specific statistics related 
tasks under specific conditions or situations. Students feel less anxious when their self-
efficacy is high, and they become more motivated and determined to succeed. Students 
who are confident enough in communicating and relating to another individual are likely to 
succeed. When they are confident, they perform better and are expected to have better 
grades in examinations.  

In addition, the overall result on students’ attitudes toward statistics implies that 
attitude influences a person's emotional nature which eventually has an impact on the 
behavior of individuals. If the students' attitude toward statistics is positive, their 
achievement is likely to increase. If it is negative, their achievement in statistics tends to 
decrease. More importantly, they learn best if they find learning the subject useful, 
enjoyable and exciting.   

As Jamisola (2014) established, attitude is one of the factors that contribute a lot to 
the success or failure of students in doing non-routine mathematical problem-solving. 
Students who are statistics enthusiasts and have a positive attitude toward the subject are 
much seen to perform successfully in solving a problem. Also, they tend to make their way 
of solving a problem more than ones introduced by the teacher. The result of this present 
study lends support to Tan’s contention. 

Furthermore, the overall mean percentage score of the students’ performance is fairly 
satisfactory. Such finding means that most of the students demonstrate low level of 
performance. Thus, students possess the minimum knowledge and skills and core 
understanding, but they need help throughout the performance tasks. This detail further 
implies that the students on these levels have developed and grasped the required 
knowledge and understandings and can transfer it dependently throughout authentic 
performance tasks (DepEd Order No. 8, s. 2015). This finding supports the study of Hansen 
and Myers (2012) that there are students who have low percentages of correct responses 
in understanding the underlying statistical principles. 

Multivariate test according to gender  
Table 2 reflects the summary of MANOVA results across gender. The Table 2 shows 

that p-value indicates that there is a significant difference in gender between male and 
female in measuring attitudes toward statistics. Either male or female is more likely to feel 
anxious when working on statistics; students are more likely to say that she/he did not 
enjoy statistics and found it stressful; and student is less likely to find statistics exciting, 
likable, or name it as one of his/her favorite activities. It is clear that there is a tendency for 
males or females to have more positive attitudes toward statistics. This finding conforms to 
the finding in the study of Gherasim, Butnaru, and Mairean (2013) who determined that 
gender outcomes in such variables as achievement goals, lecture room environments and 
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achievement in statistics teenagers, reveal that females obtained better in statistics than 
males. 

Table 2 
Summary of MANOVA results across gender 

Independent 
Variables 

Dependent Variables Type III Sum 
of Squares 

Df Mean Square F Sig. Partial Eta 
Squared 

Corrected 
Model 

Self-Efficacy Beliefs 0.007a 1 0.007 0.032 0.859 0.000 

Attitudes toward 
Statistics 

1.092b 1 1.092 9.594 0.002 0.017 

Performance in 
Statistics 0.666c 1 0.666 0.054 0.816 0.000 

Intercept 

Self-Efficacy Beliefs 5037.65 1 5037.65 21946.84 0.000 0.975 

Attitudes toward 
Statistics 

6232.13 1 6232.13 54762.85 0.000 0.990 

Performance in 
Statistics 3545680.52 1 3545680.53 287500.53 0.000 0.998 

Gender 

Self-Efficacy Beliefs 0.007 1 0.007 0.032 0.859 0.000 

Attitudes toward 
Statistics 

1.092 1 1.092 9.594 0.002 0.017 

Performance in 
Statistics 0.666 1 0.666 0.054 0.816 0.000 

Error 

Self-Efficacy Beliefs 130.38 568 0.230    

Attitudes toward 
Statistics 

64.64 568 0.114 
   

Performance in 
Statistics 7005.02 568 12.333 

   

Total 

Self-Efficacy Beliefs 5170.78 570     

Attitudes toward 
Statistics 

6305.68 570 
    

Performance in 
Statistics 

3554902.00 570 
    

Furthermore, the performance of the students, both male and female, in statistics and 
probability is not significant. They demonstrate a low level of performance, expecting that 
females perform as well as men. Since both are of the same level of performance, they can 
excel in statistics. This datum proves that the performance of the students in statistics has 
nothing to with gender. The study conducted by Ajai and Imoko (2015) stated that boys 
have the same mathematical ability with girls for they found out that both male and female 
students' achievement in algebra does not significantly differ since both of them performed 
better in statistics. 

Also, this study confirms the finding of Asante (2012) that male students are more 
enthusiastic about statistics than female students. Male students show more eagerness to 
learn statistics than female ones. About emotions toward statistics, girls found less 
enjoyment and pride than boys. They also felt ashamed more slightly than the boys. The 
boys, on the other hand, were anxious and hopeless toward statistics. Moreover, Ali (2013) 
mentioned that the students’ gender does not directly affect their performance in statistics.  

Multivariate test according to family monthly income 
Table 3 reports the test of difference by family monthly income across the three 

dependent variables. The p-value indicates no significant difference between the family 
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monthly income in terms of students’ self-efficacy, attitudes toward statistics, and 
performance in statistics. 

Table 3 
Summary of MANOVA results across family monthly income 

Independent 
Variables 

Dependent Variables Type III Sum 
of Squares 

Df Mean Square F Sig. Partial Eta 
Squared 

Corrected 
Model 

Self-Efficacy Beliefs 0.056a 2 0.028 0.122 0.886 0.000 

Attitudes toward 
Statistics 

0.298b 2 0.149 1.290 0.276 0.005 

Performance in 
Statistics 5.569c 2 2.785 0.226 0.798 0.001 

Intercept 

Self-Efficacy Beliefs 1794.58 1 1794.58 7807.37 0.000 0.932 

Attitudes toward 
Statistics 

2211.28 1 2211.28 19161.31 0.000 0.971 

Performance in 
Statistics 1252135.39 1 1252135.39 101421.30 0.000 0.994 

Family 
Monthly 
Income 

Self-Efficacy Beliefs 0.056 2 0.028 0.122 0.886 0.000 

Attitudes toward 
Statistics 

0.298 2 0.149 1.290 0.276 0.005 

Performance in 
Statistics 5.57 2 2.785 0.226 0.798 0.001 

Error 

Self-Efficacy Beliefs 130.33 567 0.230    

Attitudes toward 
Statistics 

65.43 567 0.115 
   

Performance in 
Statistics 7000.12 567 12.346 

   

Total 

Self-Efficacy Beliefs 5170.78 570     

Attitudes toward 
Statistics 

6305.68 570 
    

Performance in 
Statistics 

3554902.00 570 
    

The family monthly income has no impact on the self-efficacy beliefs, attitudes toward 
statistics, and performance of senior high students in statistics and probability. Students 
manifest low performance in the subject despite of the family income of their parents. The 
family monthly income has nothing to do with their performance in the school. 

However, this result contradicts Humlum’s (2011) finding that the family income, 
high or low, can have an impact on students’ performance in their entire learning years. 
The result further specifies that family income can affect education in the early years. 
Likewise, Reardon (2013) represents how students from families with high income are 
having best performance than low-income families’ students. The impact of the income can 
be shown in the early of the student’s learning and showed better results to the student’s 
academic achievement. In addition, students from high income have the opportunity to get 
in any colleges or universities than others. 

Multivariate test according to family size 
Table 4 shows the test of significant difference by family size across the three 

dependent variables. The p-values indicate that there is no significant difference between 
parents’ educational level in terms of students’ elf-efficacy beliefs, attitudes toward 
statistics, and performance in statistics.  
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Table 4 
Summary of MANOVA results across Family Size 

Independent 
Variables 

Dependent Variables Type III Sum 
of Squares 

Df Mean Square F Sig. Partial Eta 
Squared 

Corrected 
Model 

Self-Efficacy Beliefs 0.202a 2 0.101 0.439 0.645 0.002 

Attitudes toward 
Statistics 

0.467b 2 0.233 2.027 0.133 0.007 

Performance in 
Statistics 

19.362c 2 9.681 0.786 0.456 0.003 

Intercept 

Self-Efficacy Beliefs 4868.57 1 4868.57 21204.48 0.000 0.974 

Attitudes toward 
Statistics 

6015.02 1 6015.02 52256.63 0.000 0.989 

Performance in 
Statistics 

3419841.73 1 3419841.73 277549.50 0.000 0.998 

Family Size 

Self-Efficacy Beliefs 0.202 2 0.101 0.439 0.645 0.002 

Attitudes toward 
Statistics 

0.467 2 0.233 2.027 0.133 0.007 

Performance in 
Statistics 

19.36 2 9.68 0.786 0.456 0.003 

Error 
Self-Efficacy Beliefs 130.18 567 0.230    

Attitudes toward 
Statistics 

65.27 567 0.115 
   

 
Performance in 

Statistics 6986.32 567 12.322 
   

Total 

Self-Efficacy Beliefs 5170.78 570     

Attitudes toward 
Statistics 

6305.68 570 
    

Performance in 
Statistics 

3554902.00 570 
    

 
When it comes to self-efficacy, the family size does not influence the attitudes toward 

statistics and performance in statistics. Students’ performance in statistics has nothing to 
do across family siblings and with the number of children in the family. Thus, the students 
have low performance regardless of the number of siblings. 

However, this result contradicts the statement that the number of siblings in the 
family is related to the higher academic achievement of the students. With fewer siblings, 
the students can have more parental attention and more access to resources than those 
who belong to bigger families. Therefore, family size has some effects on the academic 
performance of students. Lacovou (2010) stated that later-born children perform lesser 
than the earlier-born siblings because parental attention decreases as the children size 
increases. 

Multivariate test according to parent’s educational level 
Table 5 shows the test of significant difference by parents’ educational level across 

the three dependent variables. The p-value indicates that there is no significant difference 
between parents’ educational level as regards self-efficacy beliefs, attitudes toward 
statistics, and performance in statistics. Thus, the parents’ educational level had no 
significant effect on the success of the students.  

Whether the parents are at the elementary, secondary or tertiary level does not 
matter with the students’ self-efficacy beliefs. This contention means the student's self-
efficacy beliefs do not regard the parents’ educational level. It means that the parents’ 
educational level does not play any role in showing that they are being anxious in managing 
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mathematical problem-solving and tasks as well as their attitudes toward statistics. 
Furthermore, the parents’ educational level does not influence the performance of students 
in statistics and probability. Therefore, the performance of the students in the subject itself 
does not differ with regards to their parents’ educational level whether elementary, 
secondary or tertiary level or graduate. Thus, an inference that students have low 
performance regardless of the educational level of their parents is sound. 

Vellymalay (2010) study dealt with the relationship between parents’ education level 
and their immersion in their children’s education. The inquiry revealed that there were no 
significant differences between parents’ education level and parents’ involvement plans for 
their children’s education. The finding in the present study confirms the claim of 
Vellymalay (2010). 

Table 5 
Summary of MANOVA results across parent’s educational level 

Independent 
Variables 

Dependent Variables Type III Sum 
of Squares 

df Mean Square F Sig. Partial Eta 
Squared 

Corrected 
Model 

Self-Efficacy Beliefs 0.169a 2 0.084 0.367 0.693 0.001 

Attitudes toward 
Statistics 

0.456b 2 0.228 1.980 0.139 0.007 

Performance in 
Statistics 

49.503c 2 24.751 2.017 0.134 0.007 

Intercept 

Self-Efficacy Beliefs 3491.54 1 3491.54 15203.13 0.000 0.964 

Attitudes toward 
Statistics 

4309.71 1 4309.71 37435.23 0.000 0.985 

Performance in 
Statistics 

2473572.65 1 2473572.65 201621.49 0.000 0.997 

Parent’s 
Educational 
Level 

Self-Efficacy Beliefs 0.169 2 0.084 .367 0.693 0.001 

Attitudes toward 
Statistics 

0.456 2 0.228 1.980 0.139 0.007 

Performance in 
Statistics 

49.50 2 24.751 2.017 0.134 0.007 

Error 

Self-Efficacy Beliefs 130.22 567 0.230    

Attitudes toward 
Statistics 

65.28 567 0.115 
   

Performance in 
Statistics 

6956.18 567 12.268 
   

Total 

Self-Efficacy Beliefs 5170.78 570     

Attitudes toward 
Statistics 

6305.68 570 
    

Performance in 
Statistics 

3554902.00 570 
    

 
Multivariate test according to SHS track preference 

Table 6 presents significant difference in self-efficacy beliefs, attitudes towards 
statistics, and performance in statistics when grouped according SHS track preference. The 
p-values indicate that there is a significant difference between the SHS track preference 
and attitudes toward statistics and no significant difference between the self-efficacy 
beliefs and performance in statistics. 

The multivariate test statistics makes it possible to conclude that the attitudes toward 
statistics and SHS track preference of the students differ significantly. This means that their 
attitudes toward statistics could be an indicator in choosing their track (ACAD or TVL) or 
strand in senior high school. It has an effect size of 0.9% of the variability across their 
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preference. There is 0.0% of the variability in the SHS track preference across self-efficacy 
beliefs and performance in statistics. 

Table 6 
Summary of MANOVA results across SHS Track Preference 

Independent 
Variables 

Dependent Variables Type III Sum 
of Squares 

df Mean Square F Sig. Partial Eta 
Squared 

Corrected 
Model 

Self-Efficacy Beliefs 0.027a 1 .027 .117 .732 .000 

Attitudes toward 
Statistics 

1.781b 1 1.781 15.820 .000 .027 

Performance in 
Statistics 

37.818c 1 37.818 3.083 .080 .005 

Intercept 

Self-Efficacy Beliefs 5011.32 1 5011.32 21835.41 .000 .975 

Attitudes toward 
Statistics 

6190.58 1 6190.58 54984.14 .000 .990 

Performance in 
Statistics 

3526931.33 1 3526931.33 287505.08 .000 .998 

SHS Track 
Preference 

Self-Efficacy Beliefs 0.027 1 .027 .117 .732 .000 

Attitudes toward 
Statistics 

1.781 1 1.781 15.820 .000 .027 

Performance in 
Statistics 

37.82 1 37.818 3.083 .080 .005 

Error 

Self-Efficacy Beliefs 130.34 568 .230    

Attitudes toward 
Statistics 

63.95 568 .113 
   

Performance in 
Statistics 

6967.87 568 12.267 
   

Total 

Self-Efficacy Beliefs 5170.78 570     

Attitudes toward 
Statistics 

6305.68 570 
    

Performance in 
Statistics 

3554902.00 570 
    

 
Furthermore, the performance of students in statistics and probability as to the SHS 

track taken is not significant. This figure means that the performance of the students does 
not differ based on whether they choose the Academic Track (ACAD) or Technology 
Vocational Livelihood track (TVL). The students, therefore, have low performance 
regardless of the SHS track taken or preferences. The result substantiates Braza and Gillo 
(2015) claim that numerous factors influence most students’ career choices. These are 
outcome expectancies, individual variants such as sex, personal interests, learning 
experiences, environmental factors, and personal contacts. Similarly, the same result 
supports the study that the factors influencing the senior high school students’ educational 
and career choice are the parental support, school structure, gender, and grade point 
average.  

Multivariate test according to type of school 
Table 7 shows the test of significant difference by the type of school across the three 

dependent variables. The p-values indicate that there is a significant difference between 
the type of school regarding self-efficacy beliefs, attitudes toward statistics, and 
performance in statistics. The results mean that the type of school has a significant 
influence on the success of the students. Moreover, public secondary school students 
perform better than private school students in solving statistical problems. 
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Table 7 
Summary of MANOVA results across type of school 

Independent 
Variables 

Dependent Variables Type III Sum 
of Squares 

df Mean Square F Sig. Partial Eta 
Squared 

Corrected 
Model 

Self-Efficacy Beliefs 0.957a 1 0.957 4.198 0.041 0.007 

Attitudes toward 
Statistics 

1.238b 1 1.238 10.906 0.001 0.019 

Performance in 
Statistics 

792.369c 1 792.369 72.436 0.000 0.113 

Intercept 

Self-Efficacy Beliefs 4999.09 1 4999.09 21938.610 0.000 0.975 

Attitudes toward 
Statistics 

6189.22 1 6189.22 54509.40 0.000 0.990 

Performance in 
Statistics 

3497492.89 1 3497492.89 319728.83 0.000 0.998 

Type of 
School 

Self-Efficacy Beliefs 0.957 1 0.957 4.198 0.041 0.007 

Attitudes toward 
Statistics 

1.238 1 1.238 10.906 0.001 0.019 

Performance in 
Statistics 

792.37 1 792.369 72.436 0.000 0.113 

Error 

Self-Efficacy Beliefs 129.43 568 .228    

Attitudes toward 
Statistics 

64.49 568 .114 
   

Performance in 
Statistics 

6213.32 568 10.939 
   

Total 

Self-Efficacy Beliefs 5170.78 570     

Attitudes toward 
Statistics 

6305.68 570 
    

Performance in 
Statistics 

3554902.00 570 
    

 
According to Philias and Wanjobi (2011), school type has some impact on student 

academic performance. The latter emphasized its impact on statistics performance. 
Moreover, a study conducted by Thapa (2015) found that private school students perform 
better than public school students in solving mathematical problems. This result agrees 
with the finding of Callaman and Itaas (2020) that the type of school had a significant 
relationship on a student’s academic performance. The availability of school facilities and 
the school environment came out as determining factors. 

Multivariate analysis on self-efficacy beliefs, attitudes, and performance 
The Box’s M test and Levene’s test reveal that there is no significant difference 

between the covariance matrices and the matrices are equal. Therefore, the assumption for 
homogeneity is met.  Since there is no violation in the assumption, Wilk's Lambda is an 
appropriate test to use. 

The MANOVA Table used Wilk’s Lambda test. Table 8 shows that gender is not 
significant, Wilk’s Lambda = 0.986, F (3, 441) = 2.102, p > .001, multivariate η2 = 0.014. The 
value of F is not significant indicating that there are no significant differences among the 
gender (male or female) groups on the three dependent variables.  

Based on the multivariate effects across all three dependent variables, the type of 
school whether public or private secondary schools is a significant factor. It causes the 
variations of the effect sizes in the student performance, self-efficacy and attitudes towards 
statistics. The type of school then affects the performance of the students. This fact further 
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conforms to what Callaman (2018) mentioned that the type of school has a significant 
relationship to students’ academic performance. 

Table 8 
Multivariate effects of demographic profiles 

Independent 
Variables 

Wilks' 
Lambda 

F 
Hypothesis  

df 
Error df Sig. 

Partial Eta 
Squared 

Gender 0.986 2.090 3 441 0.101 0.014 

Family Size 0.997 0.214 6 882 0.972 0.001 
Family 

 Monthly 
Income 

0.996 0.308 6 882 0.933 0.002 

Parent's 
Educational 

Level 
0.989 0.828 6 882 0.548 0.006 

SHS Track 
Preference 0.988 1.819 3 441 0.143 0.012 

Type of 
School 

0.933 10.630 3 441 0.000 0.067 

 
This finding implies that the type of school where the learner studies significantly 

affect his/her academic performance. The impact of the type of school whether private or 
public plays a vital role in determining the achievement in statistics, self-efficacy, and 
attitudes toward statistics. Moreover, as Callaman and Itaas (2020) articulated, attitudes 
toward mathematics also affect mathematics achievement negatively. This result may be 
due to the notion of students that the subject is difficult, complicated and unattractive; and 
teachers are perceived as strict when it comes to teaching. These states of mind lead to a 
negative effect on the performance of the students as well. Moreover, Callaman and Itaas 
(2020) stressed that mathematical skills, self-efficacy, and students’ attitude positively 
influence mathematics performance and varies according to the type of school. 
Furthermore, the studies of Thapa (2015) which revealed that the type of school has 
significant effect on the academic performance of the students, thus, private school 
students perform better than public school. 
 
Conclusion 

Based on the findings of this study, the following conclusions are drawn. First, since 
the level of student’s self-efficacy beliefs and attitudes towards statistics is neither agree 
nor disagree, the students cannot make a clear-cut decision whether they are favorable or 
not with the statements on self-efficacy and the students have an uncertain opinion 
whether they dislike or like statistics. Level of student’s performance in statistics is fairly 
satisfactory, this implies that most of the students possess the minimum knowledge and 
skills and core understanding in statistics but need help throughout the performance of 
tasks. Second, the variables such gender, family income, family size, parents’ educational 
level, and SHS track preference do not affect the students’ self-efficacy, attitudes toward 
mathematics, and their performance in mathematics, while the type of school does. Third, 
since the type of school is a key determinant of student's self-efficacy, attitudes towards 
statistics and performance in statistics, thus, class size and facilities, as well as other factors 
that substantially differentiate private from public schools, significantly affect the 
dependent variables. Lastly, due to the limited studies in Mindanao, future studies may take 
into consideration to include the schools in the rural areas in the sampling to provide and 
establish strong statistical analysis and solid evidence of the factors that influence the 
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determinants significantly affect the performance of senior high school students in 
statistics. Further research should be done in order to confirm or refute the findings of this 
study. 
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