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Abstract 
Academic resilience refers to the ability of students to maintain motivation and achieve success 
in academics despite the presence of risk factors that put themselves at risk for failing and 
dropping out (Benard, 1991; Alva, 1991; Gonzalez & Padilla, 1997; Finn & Rock, 1997). Hence, 
studying and understanding the factors that make these students successful is important in 
helping them improve their academic performance. The purpose of the study is to validate the 
measurement model based on Resilience Theory (Benard, 1991). The proposed measurement 
model comprises three constructs, namely school external protective factors, resilience traits and 
academic achievement. This study involved a total of 315 secondary school students in the East 
Coast of Peninsular Malaysia. The findings show that the proposed measurement model fits the 
survey data. Therefore, through the actual data, the measurement model can be used to confirm 
the Resilience Theory.  
Keywords: Confirmatory Factor Analysis, Measurement Model, Structural Equation Modelling, 
Academic Resilience, Education. 
 
Introduction 
Generally, students who are physically and psychologically stable are expected to excel 
academically compared to students with physical, mental and psychological problems (Achour & 
Nor, 2014). Students who face psychological problems such as stress are more likely to face 
problems in their academic achievement (Yasin & Dzulkifli, 2011; Emmanuel, 2014; Nachiappan 
et al., 2019). Students from low-income families are more likely to experience stress than their 
more capable peers (Jensen, 2009). In other words, the pressure of socioeconomic status is to be 
considered a risk factor (Masten, 2001) that will indirectly affect students' academic 
achievement. In fact, under normal circumstances, stress is very useful to students as it can help 
them build their resilience (Jensen, 2009); however, extreme stress can negatively affect 
students' academic achievement (Niemi & Vainiomäki, 1999; Ofori, Lu, 2018). However, recent 
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studies have shown that students from low socioeconomic backgrounds are still capable of good 
academic results and these students are said to be resilient (Demir & Calendar, 2014). 
 
Academic resilience refers to students' ability to maintain motivation to achieve success and 
succeed in academics despite the presence of risk factors that place them at risk of failure and 
dropping out of the education system (Benard, 1991; Alva, 1991; Gonzalez & Padilla, 1997; Finn 
& Rock, 1997). Academic resilience is a dynamic process of development that involves protective 
factor qualities, namely external and internal protective factors or resilience traits that play an 
important role in contributing to academic adjustment and success (Luthar, Cicchetti, & Becker, 
2000; Gizir & Aydin, 2009 ). This is because protective factors can act as a buffer to compensate 
for the situation when a student is under stress (Werner, 2000). 
 
There are many protective factors that can influence students' academic success in school. 
Resilience studies are important in bridging the academic achievement gap because all students 
actually have the ability to learn and succeed through nurturing of resilience (Benard, 2004). In 
fact, educators have long emphasized the importance of individual resilience for a student to be 
successful in life (Note, Soresi, Zimmerman, 2004). However, based on the literature review and 
resilience theory, school external protective factors and internal protective factors or resilience 
traits are seen as significant factors in influencing academic achievement among students on the 
East Coast of Peninsular Malaysia. To support the view of the literature, factor validation analysis 
was used to help the researcher test the theoretical relationship between latent variables such 
as external protective factors, resilience traits, and academic achievement (Bryant and Yarnold, 
1995; Jackson, Gillaspy, and Purc- Stephenson, 2009; Schreiber, Nora, Stage, Barlow, and King, 
2006). Hence, this study aimed to validate the proposed measurement model which consists of 
external protective factors, resilience traits and academic achievement. 
 
Literature Review 
Resilience theory is the work of Bernard Bonnie (1991). The theory states that if protective factors 
such as relationships with caring adults, high teacher expectations and student engagement are 
introduced and consistently practiced, students from small marginalized groups can overcome 
all obstacles and achieve academic success (Simon, 2012). 
 
External protective factors are the social support environment and opportunities present at 
home, school, community and peer groups in the form of caring relationships, high expectations 
and encouragement to engage in meaningful activities (Jowkar, Kojuri, Kohoulat, & Hayat, 2014). 
Caring relationships are defined as supportive relationships in student life that exemplify and 
support healthy development and well-being (California Department of Education & WestEd, 
2008). High expectations are defined as consistent communication through direct or indirect 
messages that students can succeed (California Department of Education & WestEd, 2008). 
Meanwhile, meaningful engagement means students' engagement in relevant activities to 
experience responsibility and contribute something (California Department of Education & 
WestEd, 2008). 
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Benard's model suggests that these protective factors exist in families, schools, and communities 
where developmental needs of an individual such as safety, love, belonging, respect, power, 
challenge, skills, and meaning are met (Banatao, 2011). Caring relationships from adults fulfill the 
needs for safety, love, belonging and respect for students who face a variety of risk factors that 
can lead them to psychological or developmental problems (Benard, 1991). These environmental 
factors will influence the students, enabling them to develop self-efficacy, goals and various other 
traits that make them resilient. Interactions between external protective factors and resilience 
traits can contribute to positive academic, social and health outcomes and thus reduce 
involvement in risky behaviors (California Department of Education & WestEd, 2008). In 
conclusion, the higher the external protective factors and resilience trait, the lower the 
probability of risky behavior occurring and the higher the academic achievement in schools 
(WestEd, 2014). 
 
Constructs of the Study 
This study focused on three main constructs, namely school external factors, resilience traits and 
academic achievement. External protective factors are positive action strategies that help build 
students' resilience including caring, high expectations and providing opportunity for meaningful 
participation and social support to exist in one of the students’ environments, namely school 
(Benard, 1991; Jennings, 2003). According to Benard (1991), resilient students usually have four 
traits of resilience, namely social competence, problem solving skills, autonomy and having 
future goals and orientations. Table 1 shows the description of each construct and sub construct 
of the study. 
 

Table 1.  Construct and Sub Construct Description 

Construct Sub Construct Description 

School 
External 
Protective 
Factors 

Caring relationship Caring refers to the support of unconditional love 
(Benard, 1991). 
 

High Expectation High expectations refer to the consistent belief 
that students can be successful in academics and 
these hopes and expectations are clearly 
communicated to the students (Benard, 1991). 
 

Meaningful 
Participation 

The opportunity to contribute is to allow 
students to actively participate in school and this 
helps to develop autonomy, self-control and 
leadership attitude in a student (Benard, 2004). 
 

 Cooperation and 
Communication 

Social skills such as cooperation and 
communication refer to the ability to be flexible 
in communication, the ability to work and 
exchange ideas and information effectively with 
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Construct Sub Construct Description 

others, and the ability to express feelings and 
needs to others (Benard, 1991). 
 

 Empathy Empathy refers to understanding and concern for 
the experiences and feelings of others, which are 
considered essential to healthy development, as 
well as being rooted in moral and mutual respect 
(Benard, 1991). 
 

Resilient 
Traits 

Problem Solving Problem solving involves the ability to plan, be a 
reference, be able to think critically and 
creatively with multiple perspectives before 
making any decision or action (Benard, 1991). 
 

 Self-Efficacy Self-efficacy refers to the belief in one's ability 
and believing that he or she has the power to 
make a change (Benard, 1991). 
 

 Self-Awareness Self-awareness is knowing and understanding 
oneself (Benard, 1991). 
 

 Aspiration and Goal Having aspirations and goals refers to having high 
expectations and dreams for oneself (Benard, 
1991). 

 
The literature review also shows that external protective factors and resilience traits play an 
important role in academic achievement among high school students. An example of a study 
conducted by Banatao (2011) that examined the relationship between school external factors 
and academic achievement among California school children revealed that school external 
factors have a positive relationship with student academic achievement. This study concludes 
that the higher the external protective factors, the higher the academic achievement of students. 
Sharkey, You and Schnoebelen (2008) studied the relationship between external protective 
factors and individual resilience involving a sample of 10,000 students from grades 7, 9 and 11 in 
the United States and found that school protective factors as measured through the dimensions 
of caring relationships by adults in school have a significant direct relationship with individual 
resilience measured through three dimensions of individual resilience, namely self-concept, 
interpersonal skills, and goals and aspirations. Similarly, Wasonga (2002) who studied the 
relationship between resilience development and academic achievement involving 424 students 
in grades 9 through 12 found that resilience traits contributed to academic achievement of both 
boys and girls. 
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Research Methods 
Survey Instrument 
The instrument used for this study was a questionnaire consisting of 80 items that measured 
school external protective factors and resilience traits. Academic achievement was measured 
based on the grade attained for 10 subjects in the Form 3 Examination (PT3). The items for the 
questionnaire were adapted from previous studies and modified for use in this study. A total of 
six experts in education were involved in the validity process of the questionnaire. The 
questionnaire was measured on a 5-point Likert rating scale where 1 = very untrue, 2 = not true, 
3 = quite true, 4 = true and 5 = very true about me. The questionnaire also went through the 
reliability testing process. A pilot study was conducted on 180 high school students with 
characteristics similar to the actual sample. The results of the pilot study showed that the 
questionnaire was highly reliable because the Cronbach Alpha value for the study’s constructs 
(refer Table 2) was greater than .90. Hair et al. (2010) claim that if the Cronbach’s Alfa coefficient 
of a questionnaire exceeds 0.70, this indicates that the questionnaire has good reliability. 
Therefore, the questionnaire was ready for use in the field study without having to go through 
any amendment. 
 

Table 2.  Cronbach’s Alpha Coefficient (α) for Study Construct 

Construct Sub Construct No. of 
item 

Cronbach’s 
Alpha 

Coefficient (α) 

School External Protective Factors Caring relationship 8 .920 
 High Expectation 9  

 Meaningful Participation 5  

 Cooperation and 
Communication 

8  

 Empathy 9  
Resilient Traits Problem Solving 9 .953 

 Self-Efficacy 7  

 Self-Awareness 13  
 Aspiration and Goal 8  

 
Data Collection 
The respondents were 315 students (16 years of age) who were randomly selected from 
secondary schools in the East Coast of Peninsular Malaysia. The questionnaire was administered 
with the help of school counselors during school hours after obtaining permission to conduct 
study from the Ministry of Education Malaysia, State Education Department, schools and the 
secondary school students involved. 
 
Data Analysis and Results 
The data were analyzed using Statistical Packages for Social Sciences (SPSS) software and Analysis 
of Moments Structure (AMOS) software version 22.0. Table 3 shows the frequency and 
percentage of respondents by gender. Of the 315 respondents, 163 (51.7%) were female. 
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Meanwhile, the remaining 152 (48.3%) were male students. This shows that the difference 
between the number of female students and the number of male students is only 11 
respondents. Table 3 also shows that all the respondents were 16 year olds. The same table also 
reported that all the respondents involved in this study were Malay students which is 315 (100%) 
students. 
 

Table 3.  Profile of Respondents. 

Variable Frequency Percentage 

Gender   
Male 152 48.3% 
Female 163 51.7% 
Age (year)   
16 315 100% 
Ethnicity   
Malay 315 100% 

 
Structural equation modeling was used to evaluate and validate the proposed measurement 
model. In structural equation modeling, two analyzes are involved, namely (1) confirmatory 
factor analysis (CFA) or also known as the measurement model and (2) the structural model. The 
purpose of the CFA is to determine the construct validity of a measurement model and to 
determine whether a data set is compatible with the proposed measurement model (Byrne, 
2010). CFA is a validation analysis technique driven by the theoretical relationship between 
observed variable and unobserved variable (Schreiber, Nora, Stage, Barlow, & King, 2006). 
Through confirmatory factor analysis, items that do not match or fit the measurement model 
need to be dropped. The factor loading for each item should be greater than 0.50, and if any item 
has a factor loading of less than 0.50, the item should be considered to be dropped (Hair et al., 
2010). In addition, as shown in Table 4, the value of fitness indices must also be in accordance 
with the criteria established for the index acceptance. The model is said to have a good fit if at 
least one of the fitness measurement indices representing each of the three categories reaches 
the acceptable level (Awang, 2012). 
 

Table 4. Fitness Index Acceptance Criteria 

Category Index Name Acceptance Level  Source 

Absolute fit RMSEA <0.08 Brown & Cudeck (1993) 
 GFI Near to 0.90 Schumacker & Lomax (2010) 

Incremental fit TLI >0.90 Bentler & Bonett (1980) 
 CFI >0.90 Bentler (1990) 

Parsimonious fit χ²/df <2.0 Marsh & Hocevar (1985) 

RMSEA: Root Mean Squared Error of Approximation; GFI: Goodness of Fit Index; TLI: Tucker-Lewis 
Index; CFI: Comparative Fit Index; χ²: Chi-Square; df: Degree of Freedom 
 
Figure 1 shows the initial measurement model of this study. After examining the value of the 
fitness index, it was found that the measurement model had a weak index value, where some 
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values still did not meet the acceptance criteria. The weaknesses of the index values for the initial 
measurement model can be seen in Table 5. To improve the fitness of the initial CFA model, 
modification indices (M.I) were referred to identify items that needed to be dropped or to be 
correlated. 
 

Table 5. Fitness Index Value for Initial Measurement Model 

Category Index Name Acceptance 
Level  

Index 
Value 

Result 

Absolute fit RMSEA <0.08 .056 Achieved 
 GFI Near to 0.90 .642 Not achieved 

Incremental fit TLI >0.90 .739 Not achieved 
 CFI >0.90 .746 Not achieved 

Parsimonious fit χ²/df <2.0 2.012 Not Achieved 

RMSEA: Root Mean Squared Error of Approximation; GFI: Goodness of Fit Index; TLI: Tucker-Lewis 
Index; CFI: Comparative Fit Index; χ²: Chi-Square; df: Degree of Freedom 
 
After examining the factor loading and M.I was performed, a total of 12 items were dropped for 
the school external protective factor. The items were CR5 and CR8 which represented the sub 
construct of caring relationship, HE9, HE14, HE15, HE16 and HE17 which represented high 
expectations and MP18, MP20, MP21, MP25 and MP26 which represented meaningful 
participation opportunities. For resiliency traits, items CC1, CC2, CC3, CC5 and CC8 (representing 
cooperation and communication), EM9, EM13, EM14, EM16 and EM17 (representing empathy), 
PS18, PS19, PS20, PS24, PS25 and PS26 (representing problem solving), SE29, SE31, SE32 and 
SE33 (representing self-efficacy), SA34, SA35, SA36, SA37, SA38, SA39, SA40, SA42, SA43, SA45 
and SA46 (representing self-awareness) and GA47, GA51, GA52, GA53 and GA54 (representing 
goals and aspirations) were dropped. Meanwhile, for academic achievement, seven subjects, 
namely English Language 1 (written), English Language 2 (oral), Life Skills, Geography, 
Mathematics, Sciences and History were dropped. 
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Figure 1. Initial Measurement Model 
 

RST: Resilience Traits; CC: Cooperation and Communication; EM: Empathy; PS: Problem Solving; 
SE: Self- Efficacy; SA: Self Awareness; GA: Goals and Aspirations; SEPF: School External Protective 
Factor; CR: Caring Relationship; HE: High Expectation; MP: Meaningful Participation; AA: 
Academic Achievement; ML: Malay Language; ENG: English Language; LS: Life Skills; GEO: 
Geography; IE: Islamic Education; MATH: Mathematic; SCI: Science; HIS: History 
 
As a result, the model of this study achieved sufficient fitness indices values through the modified 
measurement model as shown in Figure 2. Table 6 shows that all the fitness indices were 
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achieved with relative values of chi-square (1.525 <5.0), GFI (0.867 near to 0.90), CFI (0.937> 
0.90), TLI (0.932> 0.90), and RMSEA (0.040 <0.08). 
 
 

Table 6. Fitness Index Value for Measurement Model after Modification 

Category Index Name Acceptance 
Level  

Index 
Value 

Result 

Absolute fit RMSEA <0.08 .040 Achieved 
 GFI Near to 0.90 .867 Achieved 

Incremental fit TLI >0.90 .932 Achieved 
 CFI >0.90 .937 Achieved 

Parsimonious fit χ²/df <2.0 1.525 Achieved 

RMSEA: Root Mean Squared Error of Approximation; GFI: Goodness- of- Fit Index; TLI: Tucker-
Lewis Index; CFI: Comparative Fit Index; χ²: Chi-Square; df: Degree of Freedom 

 
Figure 2. Measurement Model after Modification 
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RST: Resilience Traits; CC: Cooperation and Communication; EM: Empathy; PS: Problem Solving; 
SE: Self- Efficacy; SA: Self Awareness; GA: Goals and Aspirations; SEPF: School External Protective 
Factor; CR: Caring Relationship; HE: High Expectation; MP: Meaningful Participation; AA: 
Academic Achievement; ML: Malay Language; ENG: English Language; LS: Life Skills; GEO: 
Geography; IE: Islamic Education; MATH: Mathematic; SCI: Science; HIS: History 
 
The confirmatory factor analysis used can also evaluate the validity and reliability of the 
measurement model of latent constructs (Awang, 2015). Validity is very important in obtaining 
accurate data for a study. Validity refers to the ability of a measuring instrument to measure what 
should be measured (Holmes et al., 2005). On the other hand, reliability refers to the consistency 
of a measuring instrument to measure a certain concept (Bryman, 2004). According to Mokhtar, 
Rahman, and Husain (2012), construct validity and reliability testing are conducted for the 
purpose of strengthening the construct position of a measurement model. 
 
The validity of the measurement model can be measured through construct validity, convergent 
validity and discriminant validity (Awang, 2015). Construct validity can be achieved when fitness 
indices meet the acceptance criteria (Afthanorhan, 2013) and the modified measurement model 
of this study had met all those requirements (see Table 6). Meanwhile, convergent validity is 
defined as the degree to which a set of indicators of a particular construct converge or share a 
higher proportion of variance than the norm (Hair, Gabriel, & Patel, 2014). Evaluation of 
convergent validity can be performed through examination of the loading factor value, composite 
reliability (CR) and AVE (Baleghi-Zadeh, Ayub, Mahmud, & Daud, 2014; Ghadi, Alwi, Bakar, & 
Talib, 2012). 
 
Table 7 shows the factor loading values, CR and AVE for the items that remained for the modified 
measurement model. For the school external protective factors, the AVE value (0.511> 0.50) and 
CR value (0.935> 0.60) showed that the items representing three subconstructs, namely caring 
relationship, high expectations, and meaningful participation under the latent variable fulfilled 
the convergent validity requirements to measure the school external protective factors. The 
same was for resilience traits where convergent validity with AVE value of (0.515> 0.50) and CR 
value of (0.952 <0.60) were achieved. Hair, Gabriel and Patel (2014) claim that CR values ranging 
from .82 to .90 are considered excellent. Academic achievement also met the requirements for 
convergent validity where the AVE value was 0.509 (> 0.50) and the CR value was 0.755 (> 0.60). 
 
In addition, discriminant validity was performed to ensure that each construct is different from 
one another. Discriminant validity is the extent to which the indicators of a construct represent 
a single construct and the construct’s indicators are distinct from other constructs in the model 
(Hair, Gabriel, & Patel, 2014). According to Ghadi, Alwi, Bakar and Talib (2012), one of the 
measurement methods commonly carried out to evaluate discriminant validity is by comparing 
the AVE value and the squared correlation (r2) value between the two constructs. Discriminant 
validity is achieved if the AVE value is higher than the squared correlation (r2) value of the two 
constructs involved. Table 8 shows the AVE comparison which is the value located at the corner 
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with the r2 value of both constructs. The finding shows that both constructs are different from 
one another and met the discriminant validity conditions.  
 
The reliability of the measurement model can be achieved when the composite reliability (CR) 
value is ≥ 0.60 (Hair et al., 2010; Zainuddin, 2013). In addition, the reliability of the measurement 
model can also be measured through the extracted variance average (AVE) where the AVE value 
should reach 0.50 and above (Hair et al., 2010). The factor loading, CR and AVE for the latent 
construct and the items in the modified measurement model as shown in Table 7 have fulfilled 
the set criteria. Therefore, the modified measurement model in this study has been validated 
and is reliable. This shows that latent constructs as suggested by Resilience Theory (Benard, 1991) 
can be explained by the remaining items found in the modified measurement model. 
 
Table 7.  Factor Loading, CR, AVE and Items of Modified Measurement Model 

Construct Item Factor Loading 
(>0.50) 

CR 
(>0.60) 

AVE 
(>0.50) 

Result 

SEPF CR1 0.66 0.935 0.511 Achieved 
 CR2 0.64    
 CR3 0.68    
 CR4 0.68    
 CR6 0.72    
 CR7 0.71    
 HE10 0.76    
 HE11 0.81    
 HE12 0.72    
 HE13 0.63    
 MP19 0.66    
 MP22 0.85    
 MP23 0.80    
 MP24 0.64    

RST CC4 0.71 0.952 0.515 Achieved 
 CC6 0.74    
 CC7 0.74    
 EM10 0.83    
 EM11 0.86    
 EM12 0.59    
 EM15 0.57    
 PS21 0.81    
 PS22 0.75    
 PS23 0.68    
 SE27 0.65    
 SE28 0.68    
 SE30 0.70    
 SA41 0.63    
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 SA44 0.73    
 SA46 0.78    
 GA48 0.72    
 GA49 0.68    
 GA50 0.71    

AA ML 1 0.73 0.755 0.509 Achieved 
 ML 2 0.78    
 IE 0.62    

SEPF: School External Protective Factor; CR: Caring Relationship; HE: High Expectation; MP: 
Meaningful Participation; RST: Resilience Traits; CC: Cooperation and Communication; EM: 
Empathy; PS: Problem Solving; SE: Self- Efficacy; SA: Self Awareness; GA: Goals and Aspirations; 
AA: Academic Achievement; ML 1: Malay Language (Written); ML 2: Malay Language (Oral); IE: 
Islamic Education.  

 
Table 8. AVE and Squared Correlation between Latent Constructs 

Construct  AA SEFP RST 

AA (0.509)   

SEFP 0.063 (0.511)  

RST 0.04 0.423 (0.515) 

   AA: Academic Achievement; SEPF: School External Protective Factor; RST: Resilience Traits 
 
Conclusion 
Academic resilience helps students from low income families to succeed in academic. There are 
factors which contributed to academic resilience that are school external protective factor, 
internal protective factor and resilience traits. Therefore, research on external or internal 
protective factors are important for better understanding on factors affecting academic 
achievement among students from low income families. To measure these factors, a validated 
instrument is required. Hence, the purpose of the study is to validate the proposed measurement 
model using the confirmatory factor analysis. The constructs of the study, namely school external 
protective factors, resilience traits and academic achievement were adopted from Resilience 
Theory by Benard (1991). The findings of the proposed initial measurement model showed a poor 
fitness value. The modified measurement model achieved good fitness index with the study data. 
In addition, the modified measurement model also met all the criteria for validity and reliability 
of a measurement model. Overall, items or observed variables used in this study can measure 
and validate constructs or latent variables as suggested by Resilience Theory. Therefore, findings 
from the confirmatory factor analysis revealed that there was a significant relationship between 
all latent variables such as school external protective factor, resilience traits and academic 
achievement. In other words, this finding suggests that school external protective factors and 
resilience traits can influence academic achievement specifically among students from low-
income families in the East Coast of Peninsular Malaysia. This questionnaire is therefore ready 
for future use by researchers. However, this study recommends that future studies also examine 
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other external protective factors such as home, peers and the community as suggested by the 
Resilience Theory. 
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