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Abstract

This study developed a model of self-efficacy beliefs, engagement and triarchic intelligence on mathematics
achievement of 1148 Grade 10 students in the Division of Davao del Norte who were enrolled in the school year 2017-
2018. It investigated the relationship among variables and determined the variables that best predict mathematics
achievement as well as the best fitting structural model on achievement. The study utilized a descriptive correlational
and causal-comparative research design. Pearson-r, mean, standard deviation, and regression analysis are the statistical
tools used in this study. Structural equation model (SEM) was shown to find the best fit model of the study. Modified
survey questionnaires were used for self-efficacy scale, engagement scale and triarchic intelligences scale while
Division Unified Test was used to measure the mathematics achievement. The findings of the study showed that
students did not meet the expectation in mathematics achievement were lacked of knowledge and skills in terms of
mastering the content area in the topic for the first quarter of the said school year. Self-efficacy beliefs, engagement
and triarchic intelligences were at moderate level. Behavioral engagement and verbal persuasion of self — efficacy
belief were the predictors of the achievement. Among the five structural models, only model 5 consistently indicate a
very good fit model to the data, since both self-efficacy and engagement contributed much to the mathematics
achievement with the total effects of 7% and 17% respectively. This model indicates that the mathematics achievement
of the students is best anchored on their self-efficacy and engagement. Thus, the model suggests that the more engaged
the students are, coupled with self-efficacy beliefs, the better and higher is the achievement of the students.

Keywords: triarchic intelligences, engagement, self-efficacy beliefs, mathematics achievement

Introduction

In a mathematical world, students who can do and understand mathematics have opportunities which others do not have. Mathematics
need not be tough for anyone, or even if it is difficult as experienced by many, it can still be enjoyed and appreciated as it should be so
that an individual may reach a certain point of achievement. The enjoyment of the subject depends on how significant and dynamic the
person’s perception is.

The low achievement score of the Filipino students of the National Achievement Test (NAT) is one of the indicators of a defective
education system. The Division of Davao del Norte has noted the poor performance of its students in mathematics during the
Achievement Test. When the K to 12 started having the National Achievement Test (NAT), the data revealed that the NAT of the
school year 2012-2013 was only 64.89. In the second year, 2013-2014, the mean percentage score was only 67.39%. Moreover, the
result revealed a poor performance of students in Davao del Norte. Mathematics achievement was 71.45% only (DepED NAT Result,
2013). Additionally, Filipino students’ performance in Math needs to be improved as reflected in the 2016-2017 Global
Competitiveness Report as the Philippines ranked 79th out of the 138 participating countries in terms of the quality of Science and
Math education. This report is consistent with the Department of Education’s (DepEd) National Achievement Test (NAT) results, in
which the Mean Percentage Score in Mathematics was 48.63% a score below the 50 percent requirement of DepEd based from the
report of Capuno et al. (2019).

Across the globe, achievement in mathematics among secondary school students is influenced by a range of factors including
mathematics anxiety (Sosnowski, 2017) and instructional design (Libienski et al., 2008) thus pointing out that Asian students realize
that understanding is a better way than rote memorization. All their findings could be concluded that math ability perceptions affect
students’ valuing of math and their expectations for achievement. Thus, in the concluding statement of Simbulas (2018) that there are
many studies conducted in line with identifying factors that contribute to the understanding of students’ achievement, there are also
many factors added to presumed ones among the ordinary thinker.

Consequently, as observed by the researcher, most of the students are afraid of mathematics and they scratch their heads when the
teachers start their lessons especially if the topic is on word problem-solving. This observation is evident because, during the submission
of the frequency of error every quarter, the least-learned competencies are more on word problems. This urged the researcher to
conduct this study to help in the improvement of the students’ academic career.

Thus, this current study considers other factors such as self-efficacy beliefs, engagement and triarchic intelligences since there has been
no adequate research conducted in the Division of Davao del Norte which established a firm connection between these factors. In
parallel to this existing problem, this prompted also the researcher to conduct the study to find the strength of relationships between
self-efficacy beliefs, engagement and triarchic intelligences using structural equation model to reveal the appropriate pedagogy that
could lead to having a better teaching-learning process specifically in a mathematical perspective.
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Research Questions

This study determined which among self-efficacy beliefs, engagement and triarchic intelligences could significantly affect the
mathematics achievement of the students in the Division of Davao del Norte for the school year 2017-2018.

1. What is the level of achievement of Grade 10 students in Mathematics?

2. What is the level of self-efficacy beliefs of Grade 10 students in mathematics in terms of mastery experience, verbal
persuasions, vicarious experience and psychological states?

3. What is the level of engagement of Grade 10 students in terms of cognitive, affective and behavioral?

4. What is the level of triarchic intelligences of Grade 10 students in terms of analytical, creative and practical?

5. What relationships exist between Mathematics Achievement, self-efficacy beliefs, engagement and triarchic intelligences of
Grade 10 students?

6. Which variable best predicts the achievement of Grade 10 students in mathematics?

7.  What structural model best fits in determining the achievement of Grade 10 students in Mathematics?

Methodology
Research Design

The researcher used descriptive, correlational, and causal-comparative research designs. Correlational studies are non-experimental,
which means that the experimenter does not manipulate or control any of the variables (Kendra, 2023). In this study, descriptive-
correlational design was used to describe and determine the relationship between self-efficacy beliefs, triarchic intelligence and
engagement toward mathematics achievement. A descriptive correlational design also was used because it deals with quantitative data
about the problem while causal-comparative research was used to determine the cause or consequences of the differences that already
exist between the variables (Fraenkel, 2006). By adopting this approach, this study aimed to identify and analyze the specific factors
within the domains of self-efficacy beliefs, triarchic intelligence and engagement that substantially influence the mathematics
achievement. The researcher also determined which among the self-efficacy beliefs, triarchic intelligence and engagement variables
affect the mathematics achievement and sought possible causes.

Respondents

The participants of the study comprising of 1148 Grade 10 students from secondary public schools. These students were coming from
the different schools of the different clusters in the Division of Davao del Norte and were enrolled for the school year. The said division
is comprised of 34 schools from 4 different clusters. Using cluster sampling, the participants were randomly selected from different
schools in the different clusters. Cluster 1 comprised of 363 samples or 28% , Cluster 2 has only 160 samples or 19%, Cluster 3 has
405 samples or 30% while Cluster 4 has 230 participants or 23%. These students also belonged to the K to 12 curricula and were
considered to be active participants in both academic and school-related activities.

Instrument

Four instruments were used and validated to gather data for this study. Triarchic Intelligences survey questionnaire which was adopted
and developed based on the Sternberg Triarchic Intelligence Test in his book entitled “Gifted Child Quarterly Engagement survey
questionnaire, Self-efficacy Beliefs survey questionnaire, and mathematics achievement test utilizing the Division Unified Test in First
Quarter Examination for the school year 2017 — 2018. The survey questionnaires were pilot tested to students to measure its internal
consistency or reliability and the data on students’ responses were encoded and analyzed using SPSS which was validated by the panel
of experts and external validators to ensure the questionnaire's appropriateness for the study context. The questionnaires were modified
to align with the variables setting. Additionally, items were simplified and translated into the vernacular to enhance respondent
comprehension. Triarchic intelligences has a Cronbach’s alpha score of 0.910 which denoted a good internal consistency. For the
Engagement Survey Questionnaire was underwent a reliability test with a Cronbach’s alpha of 0.880 which has acceptable internal
consistency. And for self-efficacy survey questionnaire with a Cronbach’s alpha of 0.922, denoting a good internal consistency. The
rating was based on the five (5) point scales with 1 representing “Never,” 2 (Seldom), 3 (Sometimes), 4 (Oftentimes) and 5 (A lways)
were used as a basis of determining the intelligence of the students. Meanwhile, to obtain the data for students’ achievement, the
Division Unified Test (DUT) results for the First Quarter of the School Year 2017-2018 was utilized. This DUT was prepared by the
selected Mathematics Teacher-writers in the division. A Table of Specification was laid following the 40 competency-based items and
used to identify the achievement domains range from 74 and below (Did not meet Expectations), 75-79 (Fairly Satisfactory), 80-84
(Satisfactory), 85-89 (Very Satisfactory) and 90-100 (Outstanding). The pilot testing was done only during the mathematics period of
the teachers to ensure that there is no interruption of other classes.

Data Analysis

This research employed different statistical tools like Mean, Pearson (r), Multiple Linear Regression and Structural Equation Modelling.
Mean which was used to determine the proficiency level of the students, Pearson Product Moment Coefficient Correlation (Pearson r)
was used to find the relationship between the variables self-efficacy, triarchic intelligences, engagement and Mathematics achievement
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of the students, Multiple Linear Regression was used to determine which domain in self-efficacy beliefs, engagement and triarchic
intelligences significantly influence the mathematics achievement and Structural Equation Modelling to assess the best fit among the
models and to determine the validity of the hypothesized model. In evaluating the models, the following criteria indexes were computed
such as CMIN/DF, Tucker-Lewis Index (TLI), Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA),
the P of close Fit (p-close), Normed Fit Index (NFI) and Goodness of Fit Index (GFI). All of these indices should be greater than 0.95
to indicate a good fit based from the four hypothesized structural model.

To ensure the ethical consideration of the study, this follows the guidelines and principles in conducting the research. The informed
consent given to the cluster heads was kept in maintaining the privacy and confidentiality of collected data, upholding integrity and
honesty throughout the research process.

Results and Discussion

Level of Students’ Mathematics Achievement

The mathematics achievement level of students under K to 12 programs presented in the table. It shows that the level of the participants
belongs to the lowest level of proficiency which did not meet the expectation. The over-all mathematics performance of Grade 10
students falls at the 74 and below bracket. This means that the students do not possess the minimum knowledge, skills and understanding
and they struggle to understand the prerequisite to learn the concepts. This implies that the students undergo remedial classes for
learning areas and comply all the requirements set by the K to 12 Curriculum Guide.

Table 1. Level of Students’ Mathematics Achievement

Transmuted Grade Frequency Percentage Level of Proficiency

90 -100 (84.00 - 100} 0 0% Outstanding

85— 89 (76.00- 83.99) 0 0% Very Satisfactory

80 — 84 (68.00-75.99) 3 0.2% Satisfactory

75— 79 (60.00-67.99) 51 4.4% Fairly Satisfactory

74 and Below (0 — 59.99) 1115 95 4% Did not meet Expectations

Legend: Mean: 3909 ED:10.46  Description: Did not meet expactations

The result signifies that there is difficulty among students in mastering the content area of the topics in the first quarter of the said
school year. The result confirmed in the study by Alingay (2017) that the observed poor performance in mathematics test has been a
matter of serious concern to all well-meaning education as she mentioned in her study that mathematics is the second most difficult
area in the subject test in elementary and high school. The lack of competence in mathematics is the root of the country’s poverty. A
similar result was found in the study of Cordova (2015) about the performance involving Grade 9 private high schools in Bukidnon.

Level of Self-efficacy Beliefs

The data is shown in Table 2 with its four indicators. The result shows the overall mean of 3.33 with a descriptive equivalent of
moderate. It implies that most of the students have a neutral belief since they responded to a moderate descriptive level. This means
that students sometimes observed the activities applied by their teachers inside their classroom.

Although, all the indicators in self-efficacy beliefs were rated by the participants at a moderate level, activities in vicarious experiences
were observed by most of the students. Students feel better and satisfy about the mathematics related activities. They also feel confident
and motivated in doing math activity.

The result conforms in the statement of Bandura (1994) that self-efficacy increases when you can relate to your model or models. If
the students are surrounded by the interactions with people who are not successful, even trying hard to be motivated by these challenges,
still, this will undermine the efforts. Developing self-efficacy beliefs within the students inside the classroom environment is very
important.

Table 2. Summary of Self-Efficacy Beliefs

Indicators Mean Standard Qualitative
Deviation Description
Vicarious Experiences 336 1.16 Moderate
Mastery Experiences 333 112 Moderate
Verbal Persuasion 332 1.15 Moderate
Psychological States 3.20 1.16 Moderate
Overall 333 1.15 Moderate

Level of Engagement

Table 3 shows the level of students in engagement with the overall mean of 3.37 with a descriptive equivalent of moderate level. This
means that students have enough involvement in the classroom and extracurricular activities; they have a sense of belongingness and
a general sense of liking toward school.
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It can be gleaned also in the table that both behavioral and affective engagements got the same mean of 3.39 with a moderate level.
This indicates that students are attentive in learning activities and they have sense of belongingness. As emphasized by Fredericks et
al (2004) that having these engagements help correspond to the developmental needs of the students for competency, autonomy and
relatedness in school.

Table 3. Summary of the Level of Engagement

Indicators Mean Standard Qualitative
Deviation Description
Behavioral 339 1.21 Moderate
Affective 339 1.17 Moderate
Cognitive 332 1.19 Moderate
Overall 337 1.19 Moderate

The result is supported by Wang and Peck (2013) emerged with the notion that students’ perceptions of the school environment
influence their motivation for academic achievement that can be influenced by these three types of engagement.

Level of Triarchic Intelligence.

Table 4 presents a summary of the level of triarchic intelligence. The descriptive analysis shows that the level of the students in triarchic
intelligence has an overall mean of 3.34 which falls at moderate level. This means that most of the students sometimes observed
analytical, creative and practical activities inside the classroom.

The table also reveals that practical intelligence got the highest mean of 3.36 with a descriptive equivalent of moderate. This means
that most of the students acquired doing everyday activities through various means. They have their learning in real life and they have
a positive feeling of belongingness to school because they enjoyed interacting with their peers or like their teachers.

The result is supported by the statement of Drebin (2014) that students should be aware of their capabilities and see how to connect the
skills from one area to another.

Table 4. Level of Triarchic Intelligences

Indicators Mean Standard Qualitative
Deviation Description
Practical 3.36 1.14 Moderate
Analytical 334 1.16 Moderate
Creative 3.33 1.17 Moderate
Overall 3.34 1.16 Moderate

Relationship of the Variables and Mathematics Achievement

Table 5 shows the correlation between triarchic intelligence, engagement and self-efficacy beliefs and mathematic achievement of the
students. This table follows one of the objectives of this study. It shows that the triarchic intelligences, engagement, and self-efficacy
beliefs variables were correlated to mathematics achievement. This implies that the students’ acquired engagement and self-efficacy
beliefs have contributed to the mathematics achievement of the students as reflected in the p-value results (p<0.01), while, triarchic
intelligences and indicator of self-efficacy beliefs which is vicarious experiences also contributed to mathematics achievement as shown
in the p-value (p<0.05).

Table 5. Relationship of Variables and Mathematics Achievement
Mathematics Achievement

Variables I p-value
Self-Efficacy Beliefs 148 000**
Mastery Experiences 096 001**
Vicarious Experiences 075 011*
Verbal Persuasion 141 .000**
Psychological States 131 000**
Engagement 135 _000**
Behavioral Engagement 159 000**
Affective Engagement 094 .001**
Cognitive Engagement 116 000**
Triarchic Intelligences 072 [014*
Analvytical 057 .045*
Creative 073 .012*
Practical 063 014*
Lezend: “< Correlation is significant at the 0.01 leval (2-tailed),

*. Correlation iz siemificant at the .05 level (2-tziled)
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Significantly, in the claim of Akram et al. (2014) agreed the result that students display better performance and receive superior
evaluation when they possess higher self-efficacy.

In this connection, the null hypothesis was rejected stating that “there is no significant relationship between self-efficacy beliefs;
triarchic intelligences, engagement and mathematics achievement of the Grade 10 students. This entails that a significant relationship
was exist between self-efficacy beliefs, triarchic intelligences and engagement. This further shows that there is a connection between
self-efficacy beliefs, triarchic intelligences and engagement to the mathematics achievement.

Predictors of Mathematics Achievement

Presented in Table 6 is the multiple regression analysis. Among the ten independent variables, only two were found to be meaningful
and significant predictors of the mathematics achievement. These are behavioral indicator of engagement and verbal persuasion
indicator of self-efficacy beliefs. The R2 value which is 0.034 means that at most 3.4% of the variance of the achievement is explained
by these independent variables in the model.

Table 6. Predictors of Mathematics Achievement

Independent Unstandardized Standardized
Varizbles Coefficients Coefficients
B Std Error Beta t Sig.

Constant 20471 1.596 18 462 000
SELF-EFFICACY

‘Verbal Persuasion 14632 460 008 3.182 002

Mastery Experience 02170 181 1.200 23

Vicarious Persuasion 04589 765 1.910 066

Psychological State -0.4071 243 -1.670 095
ENGAGEMENT

Behavioral 1.4060 347 124 4.051 {000

Affective 0.8170 233 3490 236

Cognitive -0.1592 223 -0.712 476
TRIARCHIC INTELLIGENCES

Amnalytical -0.2833 233 -1.210 226

Creative 02256 234 0.960 335

Practical -0.1213 231 -0.520 601

Mote: r=0.183, r'=0.034, F-ratic=20.227, p-valus=000

Dependent Mathematics Achisvemsnt
Moreover, it can be concluded that for every increase in the self-efficacy, there is a corresponding increase in mathematics achievement
as evidenced by their beta values .098 and 0.124, respectively. This means that the high levels of behavioral engagement and verbal
persuasion of self-efficacy beliefs result in a good classroom climate for learning of the students.

The result is aligned with the theory of Parsons et al. (2014) that when the students are more engaged, they maintain positive attitudes
toward learning which results to higher achievement following the tasks that engagement is associated with student achievement,
teachers can increase and decrease student engagement and there are variety of ways to evaluate student engagement. Together with
Ouweneel et al. (2011) that self-efficacy is positively related to engagement which leads to a greater willingness to expend additional
energy and effort in completing a task or an assignment.

Structural Models of Mathematical Achievement

The hypothesized models were evaluated in terms of measures of fit and other statistical significance of coefficients. Also, the fit
indices are provided which describe the model fit. Hence, the structural equation models were developed to investigate their
correspondence. The discussion on these models is presented as well as their implications for understanding the impact of exogenous
variables on the endogenous variables.

Structural Model 1

The structural model 1 depicts a network of the causal relationship of following exogenous variables: Triarchic Intelligence
(TRIARIN), Engagement (ENGAG) and Self-efficacy Beliefs (SEFFIC) and an endogenous variable Mathematics Achievement
(ACHIEV). Specifically, the causal relationships are being illustrated: (1) Triarchic Intelligences with the following indicators:
analytical (ANAL), creative (CREA) and practical (PRAC); Engagement having the following indicators: cognitive engagement
(COGN), behavioral engagement (BEHA) and affective engagement (AFFEC). While Self-efficacy Beliefs comprised of mastery
experience (MAST), verbal persuasion (VERB), vicarious experience (VICA) and psychological states (PSYC) which labeled Model
1 for the possibility of model development based on the modification. Exogenous variables in this study are Triachic Intelligence,
Engagement and Self-efficacy beliefs while

Mathematics Achievement is the endogenous variable.

Outcomes showed that the amount of variance explained by the combined influence of triarchic intelligence, engagement and self-
efficacy beliefs is 3% only. Moreover, the latent variables namely: self-efficacy beliefs and engagement strongly contribute to the
variations of their observed variables with beta values 93% while triarchic intelligence moderately contributes to the variation of the
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observed variables as shown in Figure 1.

The standardized estimates of direct, indirect and total effects of exogenous variables to endogenous variables are shown in Table 7.
Also, among the exogenous variables, only self-efficacy beliefs have a great influence on mathematics achievement. In the same
manner, engagement acted a role on the Mathematical achievement of the students together with triarchic intelligence.

Figure 1. Structural Model 1 on Mathematics Achievement

Legend: SEFFIC — Self Efficacy Beliefs ENGAGE-Engagement TRIARIN — Triarchic Intelligences
MAST — Mastery experience COGN - Cognitive Engagement ANAL - Analytical Intelligence
VERB - Verbal Persuasion AFFEC- Affective Engagement CREA - Creative Intelligence
PSYC — Psychological State BEHA-Behavioral Engagement PRAC — Practical Intelligence
VICA — Vicarious Experience ACHIEV — Mathematics Achievement

Table 7. Standardized Direct, Indirect and Total Effects Estimates of Structural Model 1

Latent Variables Direct Effect Indirect Effect Total Effect
Triarchic Intelhgences -0.035 0 -0.05
Self-efficacy Beliefs 0.22 0 0.22
Engagement -0.01 0 -0.01

Presented in Table 8 is the standardized regression weight of structural model 1. This is the effects of the latent variables and between
measured and latent variables to come up with regression weights. The results indicate that the three variables: triarchic intelligence,
engagement and self-efficacy beliefs are significant (p>0.05). This means that these variables predict mathematics achievement. The
model further suggests that Mathematics achievement is strongly predicted by triarchic intelligences, engagement and self-efficacy
beliefs.

Table 8. Standardized Regression Weights of Structural Model 1

Variables B SE. CR Beta P-value
ACHIEV <—  SEFFIC -.075 2218 -.034 -.006 973
ACHIEV <— ENGAG 2814 2244 1.254 222 210
ACHIEV <— TRIARIN -.590 634 -931 -050 352
ACHIEV <— ACHIEV 1.000 825

VICA <-—-  SEFFIC 1.000 837

PSYC <—  SEFFIC 787 032 24.661 689 000
VERB <—  SEFFIC 504 029 17.127 505 000
MAST <—  SEFFIC 311 034 5.069 275 000
AFFEC <— ENGAG 1.000 795

BEHA <-- ENGAG 1.188 036 33.286 874 000
COGN <-- ENGAG 1.147 035 32.354 854 000
PRAC <--- TRIARIN 1.000 850

CREA <--- TRIARIN 1.045 030 35.168 872 000
ANAL “<--  TRIARIN 924 028 33.081 826 {000
Legend:

SEFFIC - Sejfefficacy beligl AFFEC — Affective engagement FERB - Ferbal Persugsion
ENGAG - Engagemean BEHA — Behavioral engagemens ANAL - Anafyrical Frelligence
TRIARIN - Triarchic Buelligence COGN — Cognitive engmgemens MAST = Mimsrery EXperience
FICA — Ficarious Experience PRAC — Practical Tntelligence ACHIEF — Marhematics Achisvemenr
PSTC - Prychological Staves CREA - Crearive uelligence
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Table 9. Standard Fit Indices Structural Model 1

STANDARD FIT STANDARD MODEL I FIT VALUE
CMIN/DF <2.00 18.841
P-value =005 0.000

NF1 =095 0.8%94
TLI =055 0.858
CFI =095 0.899
GFI =095 0.895
RMSEA <005 0.124
Legend:  CMINDF —Chi-square’Degrees of Freedom NFI - Normed Fir Tndex
GFI - Goodness of Fit ndex TLI— Tucker-Lewis Tndsx
RMEEA — Root Mean Sguare Error qf Approximaion CFI - Compararive Fir Fadex

Displayed in Table 9 is the standard fit index of structure model 1 which the values do not fit the standard value. Thus, results revealed
that the model did not fit the data. This is indicated by CMIN/DF > 2, p-value < 0.05. Likewise, the other indices such as NFI, TLI,
CFI, GFI, and RMSEA also suggest a poor fit of the model to the data as all the index values do not fall within each criterion.

This implies that the first structural model is not a fit model because the resulting values do not fit the standard values.
Structural Model 2

The second model was derived since structural model 1 did not fit the criteria. This structural model 2 depicts a relationship between
exogenous variables Triarchic Intelligences (TRIARIN) with the following indicators: analytical intelligence (ANAL), creative
intelligence (CREA) and practical intelligence (PRAC) and also Self-efficacy Beliefs (SEFFIC) has the following indicators: mastery
experience (MAST), verbal persuasion (VERB), psychological states (PSYC) and vicarious experience (VICA) and the endogenous
variable; the Mathematics Achievement (ACHIEV). As depicted in the diagram, there is a little amount of variance explained by the
combined influence of triarchic intelligence and self-efficacy beliefs.

This shows that self-efficacy beliefs moderately contribute to the variations of their observed variables with beta values 26% while
triarchic intelligence has the weakest value to the variation of the observed variables which is -0.4%. The combined influence of
triarchic intelligence and self-efficacy beliefs is only 5%. Figure 2 shows the structural model of Mathematics achievement.

Figure 2. Structural Model 2 on Mathematics Achievement

Legend: SEFFIC — Self Efficacy Beliefs ENGAGE-Engagement TRIARIN — Triarchic Intelligences
MAST — Mastery experience COGN - Cognitive Engagement ANAL - Analytical Intelligence
VERB - Verbal Persuasion AFFEC- Affective Engagement CREA - Creative Intelligence
PSYC — Psychological State BEHA-Behavioral Engagement PRAC — Practical Intelligence
VICA — Vicarious Experience ACHIEV — Mathematics Achievement

Reflected in Table 10 is the standardized direct, indirect and total effect estimate of model 2 of triarchic intelligence and self-efficacy
on mathematics achievement. As shown, the Table provides an overview of the total effects between latent variables. Based on the
direct effect values, the exogenous variable self-efficacy belief has a great influence on mathematics achievement.

The negative result was also emphasized to the work of Sternberg et al. (2000) that there is a weak correlation on the intellectual
abilities and academic success of students.

Thus, the triarchic intelligence did not complement the ability of the students. In general, triarchic intelligence was superior to the other
modes of instruction, and it requires pure memory-based performance which students perceived those parents and teachers’ appreciation

Flores & Flores 1085/1093



Psvch Educ. 2024, 29(7): 1079-1093. Document 1D:2024PEMJ2802. doi:10.5281/zenodo.14566790. ISSN 2822-4353

is one of the means to achieve the everyday goals in mathematics class.
Table 10. Standardized Direct, Indirect and Total Effect of Model 2

Latent Variables Direct Effect Indirect Effect Total Effect
Triarchic Intelligences -0.04 0 -0.04
Self-efficacy beliefs 0.26 0 0.26

Shown in Table 11 is the standardized regression weight of structural model 2 to determine the effects between measured and latent
variables to come up regression weights. The result indicates that self-efficacy belief is the sole variable that significantly predicts
mathematics achievement as reflected by the respective value (p<0.01).

This means that self-efficacy beliefs predict Mathematics achievement. Moreover, self-efficacy was found to be mostly represented by
the observed variable psychological states, verbal persuasion, and mastery experience. The model also reveals that self-efficacy can
help in developing students’ mathematical learning. However, it indicates that triarchic intelligence does not predict mathematics
achievement.

Table 11. Standardized Regression Weights of Structural Model 2

Variables B SE. CR Beta P-value
ACHIEV <---  SEFFIC 3614 858 4212 256 000
ACHIEV <-— TRIARIN -435 585 - 743 -.043 458
ACHIEV <-- ACHIEV 1.000 A7
VICA <---  SEFFIC 1.000 636
PSYC <-  SEFFIC 1.244 064 19.555 827 .000
VEEB <---  SEFFIC 502 049 18.246 686 000
MAST <—  SEFFIC 601 050 11.557 409 000
PRAC <—-— TRIARIN 1.000 849
CREA < TRIARIN 1.059 030 34.831 879 000
ANAL <— TRIARIN 918 028 32.492 820 .000
i;'i‘si'ﬂfé‘ — Sejfefficacy balight TRI4RIN - Trigrchic Jarelligence VERE — Terbal Persuasion
VICA - Frariour Experience FPRAC - Practical Intelligence ANAL — dnalytical Trelligence
P5TC — Prychological Stetes CREA - Crearive Durellizence M4ST — Mustery Experience

ACHIEF — Mathematics Achisvement

Displayed in Table 12 is the standard fit index of model 2. This model was created because model 1 resulted in a poor fit model. As
shown in the table, the values also do not fit the standard value.

Thus, results reveal that the generated structural model 2 does not fit the data since some of the criteria of the indices were not met as
indicated by CMIN/DF as greater than 2. The other indices like NFI, TLI, CFI, and GFI were less than 0.95 while RMSEA is > 0.05.

This implies that the second structural model is not a fit model because the resulting values did not fit the standard values.
Table 12. Standard Fit Indices of Structural Model 2

STANDARD FIT STANDARED MODEL 2 FIT VALUE
CMIN/DF <2.00 17. 615
P-value >0.05 0.000

NFI >0.95 0513
TLI =085 0.872
CFI =095 05138
GF1 =085 0.935
EMSEA <0.05 0.119
Legend:  CMINDF —Chi-sguars/ Degress of Freedam NFI— Normed Fir Index
GFI— Goodness of Fit Tndex TLT - Tucker-Lewis Tndex
RMSEA — Root Mean Sguars Ervor of Approximation CFI— Comparative Fir Tndex

Structural Model 3

Since there was an inconsistency of all indices in model 2, modification of the model was performed, and Model 3 was made. This
model shows the relationship of the exogenous variables Triarchic Intelligence (TRIARIN) with the following indicators: analytical
(ANAL), creative (CREA) and practical (PRAC): and Engagement (ENGAG) which consist of the indicators: cognitive engagement
(COGN), behavioral engagement (BEHA) and affective (AFFEC) to the endogenous variable Mathematics Achievement (ACHIEVE).

It is assumed in this model that engagement and triarchic intelligence will have interrelationships with each other. Figure 3 shows the
structural model 3.

As shown in the figure, the amount of variance described by the combined influence of triarchic intelligence and engagement is only
3%. Moreover, only the engagement variable strongly contributes to the variations of the observed variables with beta values of 66%.
Meanwhile, a negative value of triarchic intelligence indicates the probability of least manifestation as to the influence in the
Mathematics Achievement.
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Figure 3. Structural Model 3 of Mathematics Achievement

Legend: SEFFIC — Self Efficacy Beliefs ENGAGE-Engagement TRIARIN — Triarchic Intelligences
MAST — Mastery experience COGN - Cognitive Engagement ANAL — Analytical Intelligence
VERB - Verbal Persuasion AFFEC- Affective Engagement CREA - Creative Intelligence
PSYC — Psychological State BEHA-Behavioral Engagement PRAC — Practical Intelligence
VICA — Vicarious Experience ACHIEV — Mathematics Achievement

Displayed in Table 13 is the standardized estimates of direct, indirect and total effects of triarchic intelligence and engagement to
Mathematics achievement. It can be seen that among the exogenous variables, only engagement has a greater influence on Mathematics
achievement than triarchic intelligence as shown by their respective beta values. However, triarchic intelligence shows a little
contribution that gives negative effects on Mathematics achievement.

Table 13. Standardized Direct, Indirect and Total Effect Estimates of Structural Model 3

Latent Variables Direct Effect Indirect Effect  Total Effect
Triarchic Intelligences -0.04 0 -0.04
Engagement 0.19 0 0.19

Reflected in Table 14 are the standardized regression weights of structural model 3. This is to determine the effects between measured
and latent variables. As shown in the table, engagement is the sole variable that significantly predicts Mathematics achievement as
reflected by the respective value (p<0.01).

Moreover, the engagement was found to be mostly represented by the observed variable behavioral and cognitive. Also, the model
reveals that engagement can also help in developing students’ mathematical learning. However, it indicates that triarchic intelligence
does not predict Mathematics achievement.

Table 14. Standardized Regression Weights of Structural Model 3

Variables B SE. CR Beta P-value
ACHIEV <  ENGAG 2.785 669 4164 190 {000
ACHIEV -  TRIARIN -.620 628 -987 -.045 324
ACHIEV “<--  ACHIEV 1.000 564
AFFEC <-- ENGAG 1.000 803
BEHA <— ENGAG 1221 037 33.447 507 000
COGN <— ENGAG 1.085 036 30.557 816 000
PRAC <— TRIARIN 1.000 847
CREA <— TRIARIN 1.056 030 34944 874 000
ANAL <-  TRIARIN 930 028 32.963 828 000
Legend: ENGAG - Engagement COGN — Cognitive engagement BEHA — Behavioral engagement

TRIARIN - Trigrchic Duelligence PRAC - Practical frelligence ANAL — Analvric deliizence
AFFEC - Affective encarement CREA — creaive intellizence

Presented in Table 15 is the standard fit indices of structural model 3. This model was created since model 1 and 2 are considered poor
fit models. To ensure a best fit model, all criteria must be satisfied. As shown in the model, the values do not fit again the standard
value.

Thus, results reveal that the model does not fit the data subsequently. This is indicated by CMIN/DF and RMSEA that do not meet the
criteria of the indices. CMIN/DF is greater than 2 while RMSEA is less than 0.05.

On the other hand, other indices like NFI, TLI, CFI, and GFlI signify a reasonable model fit of the data since these indices satisfy the
criteria. This implies that the model is not a fit model because the resulting values do not fit the standard values.
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Table 15. Standard Fit Indices of Structural Model 3

STANDARD FIT STANDARD MODEL 3 FIT VALUE
CMIN/DF =2.00 4.550
P-value =0.05 0.000

NFI =095 0.998
TLI =095 0.983
CFI =095 0.9%0
GFI =095 0.987
RMSEA <005 0.055
Legemd:  CMINDF —Chi-square/Degress gf Freedom NFT— Nowmed Fir Tndex
GF] — Goodnesss of Fit Tndex TLI - Tucker-Lewis Judex
RMEEA — Roor Mean Square Error qf A pproximarion CFT— Compararive Fiz Index

Structure Model 4

Since there was an inconsistency of all indices in model 3, modification of the model was performed, and Model 4 was made. This
model shows the relationship of the exogenous variables Self-efficacy beliefs (SEFFIC) with the following indicators: mastery
experience (MAST), vicarious experience (VICA), verbal persuasion (VERB) and psychological states (PSYC): and Engagement
(ENGAG) which consist of the indicators: cognitive engagement (COGN), behavioral engagement (BEHA) and affective (AFFEC) to
the endogenous variable Mathematics Achievement (ACHIEV). It is assumed in this model that engagement and self-efficacy beliefs
have interrelationships with each other. Figure 4 shows the structural model 4.

Figure 9. Structural Model 4 on Mathematics Achievement

Legend: SEFFIC — Self Efficacy Beliefs ENGAGE-Engagement TRIARIN — Triarchic Intelligences
MAST — Mastery experience COGN - Cognitive Engagement ANAL — Analytical Intelligence
VERB - Verbal Persuasion AFFEC- Affective Engagement CREA - Creative Intelligence
PSYC - Psychological State BEHA-Behavioral Engagement PRAC — Practical Intelligence
VICA — Vicarious Experience ACHIEV — Mathematics Achievement

As displayed in the model, only 4% is found as the amount of variance explained by the combined influence of self-efficacy beliefs
and engagement. Furthermore, the latent variables like self-efficacy beliefs and engagement strongly contribute to the variations of the
observed variable Mathematics achievement with beta values of 93%.

Depicted in Table 16 are the standardized estimates of direct, indirect and total effects of engagement and self-efficacy beliefs to
Mathematics achievement. Based on the table, engagement has a greater influence on mathematics achievement than self-efficacy
beliefs. Students expressed a desire to engage in a task related to real life and to learn something that they can use in their future
careers.

Table 16. Standardized Direct, Indirect and Total Effects Estimates of Model 4

Latent Variables Dhrect Effect Indirect Effect Total Effect
Engagement 0.23 0 0.23
Self-efficacy beliefs -0.04 0 -0.04

The effects of latent variables and between measured and latent variables were estimated to produce standardized regression weights
which are shown in Table 17. Results indicate that both self-efficacy beliefs and engagement are significant (p<0.05).

This means that these variables are significant to mathematics achievement. The model further suggests that mathematics achievement
is strongly predicted by self-efficacy beliefs and engagement.
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Table 17. Standardized Regression Weights of Structural Model 4

Variables B SE. CR Beta P-value
ACHIEV <-—  SEFFIC -.503 2.246 -224 -.042 823
ACHIEV <— ENGAG 2.827 2307 1.226 227 220
ACHIEV <-- ACHIEV 1.000 802
VICA <---  SEFFIC 1.000 844
PSYC <-- SEFFIC 772 032 24.348 681 000
MAST <— SEFFIC 302 034 8.879 459 {000
VERB <-—  SEFFIC 494 029 16.887 273 000
AFFEC <— ENGAG 1.000 788
BEHA <— ENGAG 1.196 037 32.523 872 000
COGN <-- ENGAG 1.166 036 32.053 861 000
Legend: SEFFIC - Selfefficacy beligft FEREB - Ferbal persugsion ENGAG — Engagement
AFFEC — Affecrive Engagement FICA - Ficarious Experience BEHA — Behavioral Engagemsnr

P5YC — Psychological Stares COGN— Cogmitive Engagement MAST —Masrery Experience

ACHIEF — Marhematics Achisvement

Shown in Table 18 is the standard fit indices of structural model 4. This model was generated since model 1, 2 and 3 are considered
poor fit models. To ensure again a best fit model, all criteria must be satisfied. Results revealed that the model does not fit the data.
The goodness fit measures about the patterns ACHIEV - SEFFIC and ACHIEV — ENGAG revealed that model 4 is a poor fit model
since the criteria of each index were not satisfied. CMIN/DF is greater than 2, the NFI, TLI, CFI, GFI were < 0.95 and RMSEA > 0.05.
Model 4 did not satisfy the given set of criteria. This implies that the model is not a fit model because the resulting values did not meet
the standard values.

Table 18. Standard Fit Indices of Structural Model 4

STANDARD FIT STANDARD MODEL 4 FIT VALUE
CMIN/DF =2 36.581
P-value =005 0.000

NFI =095 0.850
TLI =093 0.772
CFI =095 0.854
GFI =093 0.874
EMSEA <0.05 0.175
Legemd:  CMINDF —Chi-square Degress of Freedom NFI— Normed Fir Index
RMEEA — Roor Mean Square Error of Approximarion GFI — Goodness af Fit Index
TLT - Tucker-Lewis fndex CFI- Comparative Fir Fadex

Structural Model 5

This model was generated since all models 1, 2, 3 and 4 did not fit the given criteria. This model shows the relationship of the exogenous
variables Self-efficacy beliefs (SEFFIC) with the following indicators: mastery experience (MAST), verbal persuasion (VERB) and
psychological states (PSYC): and Engagement (ENGAG) which consists of the indicators: cognitive engagement (COGN), behavioral
engagement (BEHA) and affective (AFFEC) to the endogenous variable Mathematics Achievement (ACHIEV).

Figure 5. Structural Model 5 on Mathematics Achievement

Legend: SEFFIC — Self Efficacy Beliefs ENGAGE-Engagement TRIARIN — Triarchic Intelligences
MAST — Mastery experience COGN - Cognitive Engagement ANAL — Analytical Intelligence
VERB - Verbal Persuasion AFFEC- Affective Engagement CREA — Creative Intelligence
PSYC - Psychological State BEHA-Behavioral Engagement PRAC - Practical Intelligence
VICA — Vicarious Experience ACHIEV — Mathematics Achievement
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It is expected in this model that engagement and self-efficacy beliefs will have interrelationships with each other. Depicted in the model
is the amount of variance explained by the combined influence of self-efficacy beliefs and engagement of only 4%. This shows that
self-efficacy beliefs with the remaining indicators: mastery experience, verbal persuasion, and psychological states; and engagement
with the following factors such affective, cognitive and behavioral contribute much to the variations of the observed variable
mathematics achievement with the beta values of 39%. Figure 10 shows the structural model 5. The engagement contributes much to
mathematics achievement with 17%. This means that students perform the activities always inside the classroom like paying attention
to the class, taking note on math problems, enjoying new learning, receiving prompt feedbacks from teachers and parents, reading
different mathematics books, outlining the chapters and spending time in doing different classroom tasks.

Moreover, self-efficacy beliefs also contributed in mathematics achievement at 7%. The students are likely praising themselves for
answering the test, feel good when the teachers and parents gave feedbacks on their works, maintaining positive attitude when having
a class recitation and reminding about the success in mathematics.

Table 19. Standardized Direct, Indirect and Total Effects Estimates of Structural Model 5

Latent Variables Direct Effect Indirect Effect Total Effect
Engagement 017 0 0.17
Self-efficacy beliefs 0.07 0 0.07

Reflected in Table 19 are the standardized estimates of direct, indirect and total effects of engagement and self-efficacy beliefs to
Mathematics achievement. Based on the table, engagement has a greater influence on mathematics achievement, supported by self-
efficacy beliefs. The effects of latent variables and between measured and latent variables were estimated to produce standardized
regression weights which are shown in Table 20. Results indicate that both self-efficacy and engagement predict Mathematics
achievement (p<0.05) and give positive effects on mathematics achievement.

Table 20 is the standardized regression weights between the variables of the structural model 5. The results revealed that both self-
efficacy and engagement predict Mathematics achievement (p<0.05). Such correlation would indicate that there are variations in the
latent constructs to which errors correlate that are not explained in the model. This shows that the patterns ACHIEV — SEFFIC, and
ACHIEV — ENGAG predict Mathematics achievement.

Table 20. Standardized Regression Weights of Structural Model 5

Variables B SE. CR Beta P-value
ACHIEV <—  SEFFIC 424 065
ACHIEV <— ENGAG 1.488 174
ACHIEV <-— ACHIEV 1.000 722
PSYC <—  SEFFIC 1.000 1.455
MAST <---  SEFFIC 339 048 7.017 .505 000
VERB <---  SEFFIC 596 037 6.218 993 000
AFFEC <--  ENGAG 793 033 22866 818 000
BEHA <— ENGAG 1.000 934 000
COGN <-— ENGAG 9438 037 25477 816 {000
Legend:  SEFFIC - Selfefficacy belight ENGAG — Engagement PSTC - Prychological States

AFFEC — Affective Engagement MAST — Mastery Experience BEHA — Behavioral Engagemens
FERE - Ferbal Persumsion COGN - Cognitive Engagement ACHIEF — Marhemarics Achigvemenr

Table 21. Standard Fit Indices of Structural Model 5

STANDARD FIT STANDARD MODEL 5 FIT VALUE
CMIN/DF <2.00 1942
P-value =0.05 0.065

NFI >095 0.995
TLI >095 0.994
CFIL =095 0.998
Gr1 >095 0.996
RMSEA <0.05 0.028
Iegend:  CMINDF -Chi-square Degrees of Freedom NFI - Nowmed Fit Fadex
GFI — Goodhess of Fit Tndex TLI— Tucker-Lewis Fudex
RMSEA — Roor Mean Sguare Erver of Approximarion CFI - Compararive Fit Fndex

Displayed in Table 21 is the standard fit indices of structural model 5. This model was generated since model 1, 2, 3 and 4 are considered
poor fit models. To ensure a best fit model, all criteria must be satisfied. All of the indices were consistently supported by CMIN/DF
was less than 2, the NFI, TLI, CFI, GFI were > 0.95 and RMSEA < 0.05 which all fall within the acceptable range. The goodness fit
measures about the patterns ACHIEV - SEFFIC and ACHIEV — ENGAG revealed that model 5 is a very good fit model since the
criteria of each index were satisfied with the data. This shows that the criteria were all set from the given data. This implies that the
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model is a fit model because the resulting values fit the standard values.

Summary of Standard Fit Indices of the Five Structural Models

A summary of the fit indices of the five structural models considered in this study is displayed in Table 22 that using standard values
determined from Models 1 to 4 have not fit the criteria. Thus, these models do not fit the data in this study. However, in Model 5, the
fit indices values were closer to the prescribed values. Therefore, it is concluded that the final model about self-efficacy beliefs,
engagement, and mathematical achievement is model 5.

Table 22. Summary of Standard Fit Indices of the Five Structural Model

Model CMIN/DF P-value GFI NFI TLI CFI RMSEA
1 18.841 0.000 0.895 0.894 0.858 0.899 0.124
2 17.615 0.000 0935 0913 0.872 0918 0.11%
3 4.550 0.000 0.987 0.998 0.983 0990 0.055
4 36.581 0.000 0.874 0.850 0.772 0854 0.175
5 1.542 0.000 0.956 0.995 0.954 0.998 0.028

Standard: <2 =003 ={.95 >0.93 =095 >0.93 =0.05

This indicates that mathematics achievement is best anchored on strong evidence of behavioral engagement and verbal persuasion of
self-efficacy beliefs. This means that engagement and self-efficacy beliefs complement each other. Researchers revealed that positive
outcomes are related to student engagement as well as academic self-efficacy as stated by Galyon et al. (2012). Additionally, Pajares
(2008) who found out that self-efficacy beliefs predict learners’ cognitive and metacognitive behaviors. Likewise, Ouweneel et al.
(2011) added also that self-efficacy is positively related to engagement because it leads to a greater willingness to expend additional
energy and effort in completing a task or an assignment. The relationship between student engagement and self-efficacy beliefs is more
significant in high school students, identity development and increased self- determination as what Majer (2009) concluded.

Consequently, scholars like Krishna-Reddy (2009) and even local researchers like Cajindos (2012) said that it is not only triarchic
intelligences that can influence mathematics achievement, for there are many factors that affect academic performance of the students
- the environment, socio-economic, cultural background, family background, curriculum, pedagogies, teachers and school setting are
some of the identified reasons contributed much on the academic success of the students. Also, lack of computation skills in the
fundamental operations, lack of understanding and even teachers’ lack of pedagogical content knowledge were also found as factors
that affect mathematics achievement. Additionally, talking about intelligence, Gardner’s Theory of Multiple Intelligences can also be
applied inside the classroom so with Spearman’s factor theory of intelligence and Guilford’s Structure of the Intellect theory.

Furthermore, behavioral engagement and verbal persuasion of self-efficacy beliefs significantly predict mathematics achievement;
DepEd officials may extend technical assistance specifically on training highlighting the different teaching strategies inside the
classroom focusing on how to increase engagement and self-efficacy beliefs among the students.

Similar studies may be conducted to further explore and determine other possible predictors of mathematics achievement. So, the
teachers may also assist themselves for them to be more creative in crafting instructional innovations in their respective classes. In this
sense, the standards set by the K to 12 systems will be realized and make Mathematical achievement of learners in the DepEd Division
of Davao del Norte more promising.

Mathematics achievement therefore is permanently forecasted by the role of behavioral engagement and verbal persuasion of self-
efficacy beliefs. It can be posited that self-paced engagement and self-mechanized contributed on the achievement of students. Hence,
the perception of students clarified that listening, sharing, checking, note-taking, and self-encouragement could give development in
mathematical learning. It was also emphasized that praising, feed backing, motivating, support system and performing marked notable
role in raising better performance in mathematics.

Moreover, the study pointed out that behavioral engagement of students predicts mathematical learning. In fact, Fredericks et.al. (2004)
insisted that classroom activities produce tangible behavioral engagement. Focusing questions, peer discussions, and numerical-based
topic exploration allow students to staidly give attention and encourage themselves in taking notes contributed much to the success of
its learning.

As Trowler (2010) supported the above statement that engagement is not used as the statement of value judgment but as a reflection of
the students’ attitude in terms of productivity or counter-productivity. This means that students’ engagement depends on the teacher’s
behavior which may produce the most fruitful outcomes on academic achievement. In the nutshell, the above readings encouraged the
students to engaged and actively participate in the learning process. At the same time, teachers also show covering caring and concern
for others” welfare especially the students, ethical conduct and integrity as themes for good teaching. Because the engage teachers is
always available to provide support, adjusts ones teaching to accommodate students’ pace, and set aside time to know students’ needs
and concerns.

Another theory that supports the contribution of behavioral engagement to the achievement of the students is the learning pyramid
theory. It claimed that people generally remember; 10% of what they read (reading), 20% of what they hear (audio visual), 30% of
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what they see (demonstration), 50% of what they hear and see (group discussion), 70% of what they say (practice by doing), and 90%
of what they say as they do a thing (teaching others) according to Kelly (2012).

It can be quoted in the study that verbal persuasion of self-efficacy is postulated as mechanism of cognitive efficacy. One of the
highlights of Bandura (1997) theory of self-efficacy beliefs that enactive attainment like recognition, providing remark of given work
can successfully raises self-efficacy. He also added that verbal persuasion matter much in determining achievement. The positive
encouragement gives direct effect of learners’ belief.

Thus, it can be theorized that Mathematics achievement of the students is best anchored on their behavioral engagement coupled with
verbal persuasion of self-efficacy beliefs. This further implies that students with a high level of behavioral engagements joined with
verbal persuasion of self-efficacy beliefs towards Mathematics are the key factors to have better achievement in Mathematics.

Conclusions
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