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This research examines psychometric properties of the 10-item Perceived Academic
Social Influence Scale (PASIS) across gender groups with samples from Finland and
Taiwan (Total N = 4727, 50.2% female adolescents). Results of composite scores, factor
loadings, item-total correlations, and values of square root of Average Variance
Extracted (AVE) confirmed strong reliability and validity of the scale. A Multi-Group
Confirmatory Factor Analysis (MGCFA) revealed that measurement was equivalent at
the level of scalar invariance across gender groups. Among three subcomponents of
PASIS, latent mean score of teacher factor turned out to be higher than peer and parent
factors regarding math achievement for female and male adolescents from both countries.
Findings indicate that the PASIS is a reliable and valid measure to assess the perceptions
of academic social influence for math learning, which can be utilized in different cultural
contexts.

Contribution/ Originality: This study provides a sound survey tool to measure student perceptions regarding
academic social influence from parents, peers, and teachers. Researchers, practitioners, and policy makers will find
this 10-item PASIS is efficient and effective to administer to young children and adolescents across various
educational settings.

1. INTRODUCTION
A social norm is one that is considered to influence one’s behavior. The Theory of Reasoned Action (TRA) and
Theory of Planned Behavior (TPB) have provided a sound theoretical basis for the relations between social norm and
people’s behavior (Ajzen, 1991; Ajzen & Fishbein, 1977). Nolan, Schultz, Cialdini, Goldstein, and Griskevicius (2008)
have argued that normative social influence is potent and widespread -- witnessing the actions of other people has a
powerful effect on behavior (p. 913). Empirical studies have found that adolescents’ social norm from parents, friends,
and teachers is strongly associated with academic behaviors regarding their math achievement (Lipnevich, MacCann,
Krumm, Burrus, & Roberts, 2011; Walker, 2017). A significant body of research also has pointed out that social norm
influence or support from parents, peers, and teachers either directly or indirectly impacts student motivation,
engagement, and outcomes (Ahmed, Minnaert, Van, & Kuyper, 2010; Ansong, Okumu, Bowen, Walker, & Eisensmith,
2017; Clark, Dorio, Eldridge, Malecki, & Demaray, 2020; Lee & Smith, 1999; Pan, Zaff, & Donlan, 2017; Rosenfeld,
Richman, & Bowen, 2000; Walker, 2017; Wentzel, 1998). Additionally, research evidence indicates that social support
strategy such as encouragement from friends or teachers plays a crucial role in increasing social connectedness
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(Hamm & Faircloth, 2005) fostering psychological well-being of adolescents (e.g., self-efficacy and hope; Khan (2013))
and predicting academic achievement (Mu, Chen, & Duan, 2021).
Although the importance of social influence on students’ wellness and academic achievement is unequivocal, little
research has investigated how female and male students perceive social norm influence from parents, peers, and
teachers on their educational outcomes in an international context. Although numerous social support instruments
exist, no empirical studies have examined validity and reliability of the perceived academic social influence measure
across gender groups. Thus, we aimed to provide a multidimensional academic social influence scale and examine its
measurement invariance across gender groups with a large national dataset from the 2012 Programme for
International Student Assessment (PISA). In the following, we provide a brief background on social support scale
development and its use on the recent empirical research, which led to the present investigation.
1.1. Social Support Scale and its Impact on Educational Outcomes
One of the most extensively used social support instruments is the Multidimensional Scale of Perceived Social
Support (MSPSS), which consists of three subscales: family, friends, and significant others (Dahlem, Zimet, & Walker,
1991; Zimet, Dahlem, Zimet, & Farley, 1988). Although the 12-item MSPSS has been widely employed as a sound
tool to measure social support in social sciences and health related research, it lacks applicability to measure academic
social influence in relation to academic achievement, specifically. To supplement, a 60-item self-reported Child and
Adolescent Social Support Scale (CASSS) was developed based on Tardy (1985) model of perceived emotional,
appraisal, informational, and instrumental social support. The 1 st CASSS contains four groups with teachers, parents,
close friends, and classmates (Malecki & Elliott, 1999). The 2nd CASSS includes five subcomponents with parents,
teachers, close friends, classmates, and people in school (Kerres & Kilpatrick, 2002). However, the 60-item CASSS has
been considered too lengthy for young children and adolescents as they are known to be impatient or lack the
necessary discipline to fully engage and complete the surveys in a meaningful way.
To address those concerns, scholars reduced survey items in order to efficiently administer social influence
measures from parents, peers, and teachers. For example, Ahmed et al. (2010) utilized three different social support
scales in their study – 5 items for the parental measure were used from Child and Adolescent Social Support Scale (Kerres
& Kilpatrick, 2002); 5 items measuring peer support were selected from the instrument of What is Happening In This
Classroom (Fraser, McRobbie, & Fisher, 1996); 5 items for the teacher support measure were adopted from the
Classroom Life Measure (Johnson, Johnson, & Anderson, 1983). The resulting 15-item measure showed reasonably
good reliability scores (parent alpha = 0.70, peer alpha = 0.66, and teacher alpha = 0.74). Examining the mediational
roles of motivational beliefs and emotions between perceived social support and early adolescents’ achievement, the
authors found that the teacher support factor had “direct positive effects on competence, interest, importance and
math enjoyment but a negative effect on math anxiety” (p., 42). But Ahmed et al. (2010) used only samples of 7th grade
from the Netherlands.
Another shorter version of social support scales can be found in the study of Ansong et al. (2017). The 6-item
parental support scale, which referred to the extent of parents’ involvement in their children’s schooling, was utilized
from the research of Ames, Khoju, and Watkins (1993). The 3-item classmate and teacher support scales, which
measured the perception of support from classmates and teachers, were adapted from the study of Torsheim et al.
(2012). Reported factor loadings from those reduced survey items showed good reliability and validity of the scale
measure – the ranges of factor loadings for teacher subscale = 0.59 to 0.97; classmate subscale = 0.48 to 0.71; parent
subscale = 0.56 to 0.88 (Ansong et al., 2017). The authors found that the classmate support factor had a direct positive
association with emotional engagement (β = 0.69, p = 0.001) while the parental support factor had a direct positive
association with behavioral engagement (β = 0.21, p = 0.001). Although the teacher support factor did not have a
direct effect on either behavioral or emotional engagement, the classmate support factor maintained a direct positive
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association with the teacher support factor (β = 0.44, p = 0.001). Although this was a solid research study, the
participants were limited to Ghanaian youths.
More recently, Clark et al. (2020) adopted 36 survey items from the 60-item CASSS instrument (Kerres &
Kilpatrick, 2002) for their investigation of the role of social support and grit on adolescents’ academic achievement.
The modified 36-item CASSS measure included parent, classmate, and teacher subscales. The shortened version of
36-item multidimensional social support measure had good reliability scores, alphas = 0.95, 0.96, and 0.96,
respectively. However, Clark et al. (2020) did not examine measurement of invariance as the participants of their
study were limited to a single homogeneous adolescent group.
1.2. Present Study
In this study, we aimed to validate a 10-item multidimensional measure of Perceived Academic Social Influence
Scale (PASIS) with samples from Finland and Taiwan by investigating psychometric characteristics, including factor
structure, reliability, and validity. The PASIS includes parent, peer, and teacher subscales (See Figure 1), which could
be easily utilized across heterogenous population samples. Concurrent validity was examined by the positive
relationships between the PASIS and academic self-concept in math. We expected that each subscale of the PASIS
would be positively correlated with math self-concept. Another important purpose of this study was to examine
measurement invariance of the PASIS across gender groups from Finland and Taiwan. We also tested if measurement
of the factorial structure of the PASIS (See Figure 1) would be equivalent across gender groups in an international
context. Providing valid evidence of measurement invariance across group membership is considered a prerequisite
for the latent mean comparison. When multidimensional components of a scale lack measurement invariance across
different groups, study findings might mislead and interpretations of results might be biased (Horn & McArdle, 1992;
Schmitt & Kuljanin, 2008; Widaman & Reise, 1997; Yap et al., 2014).

Figure 1. Conceptualized PASIS structural model.

2. METHODOLOGY
2.1. Data Source and Measures
National samples from Finland and Taiwan for the 2012 PISA data (Total N = 4727, 50.2% female adolescents)
were included in the present investigation. Both Finland and Taiwan have been identified as high performing
countries in math assessment but have rarely been studied closely for cross-cultural or cross-national comparison.
From the Student Background Questionnaires (SBQ) of the 2012 PISA, 10-items were selected, which measured the
perceived academic social influence related to math achievement: 3-item parent, 3-item peer, and 4-item teacher
factors (See Table 1). Additionally, 4 items that represent the perceived math self-concept were selected in the study.
Examples of math self-concept include: “I learn math quickly” and “In my math class, I understand even the most
difficult work” (4-item math self-concept α = 0.90). All variables of SBQs in the present study were reported on a 4point Likert-type scale from 1(strongly agree) to 4 (strongly disagree). However, all items were reverse-coded to
avoid confusion, so that the higher numerical values represent stronger survey responses (i.e., 1 = strongly disagree,
2 = disagree, 3 = agree, and 4 = strongly agree). Reliability scores for parent, peer, and teacher factors were α =0.77,
α = 0.72, and α = 0.86, respectively.
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2.2. Statistical Analyses
To test if measurement of the factorial structure of the PASIS were invariant across gender from the two national
samples, Multigroup Confirmatory Factor Analysis (MGCFA; (Joreskog, 1971; Kline, 2015)) was conducted with
Mplus version 7 (Muthén & Muthén, 1998). Known as a Structural Equation Modeling (SEM) software program,
Mplus has been widely used for assessing measurement equivalence. Regarding factorial invariance testing, Widaman
and Reise (1997) provided a sequence of four nested models to establish a best fitting model to data: Configural, Weak
(also known as Metric), Strong (also known as Scalar), and Strict (also known as Residual/Uniqueness) invariance.
Meanwhile, it has been argued that testing for Strict/Residual invariance is not necessary for comparing latent mean
differences because the residuals are not part of the latent factor (Putnick & Bornstein, 2016; Vandenberg & Lance,
2000). Thus, the present study excluded the Strict invariance testing.
To assess model fit, insignificant Chi-Square (χ2) results are desirable. Chi-Square (χ2) testing is known to be
sensitive to large samples, which tends to reject the null hypothesis (Marcoulides, Heck, & Papanastasiou, 2005;
Raykov & Marcoulides, 2006; Walker, 2018) so that there is no discrepancy between the proposed model (i.e., the
PASIS with three subscales) and the sample data from the 2012 PISA. Thus, the following incremental fit indices
were used to evaluate model fit: (1) Comparative Fit Index (CFI; Bentler (1990)) (2) Root-Mean-Square Error of
Approximation (RMSEA; Browne and Cudeck (1993)), and (3) Standardized-Root-Mean Square Residual (SRMR).
According to the measurement literature, a reasonably good model fit shows that values of CFI are > 0.90 along with
the values of RMSEA and SRMR < 0.08 (Hu & Bentler, 1999; Kline, 2015). Chen (2007) also suggested that ΔCFI of
less than 0.010, paired with ΔRMSEA and ΔSRMR of less than 0.015 would indicate an excellent model fit to the data
(cited in Putnick and Bornstein (2016)).
Table 1. Descriptive statistics, item selectivity, and factor loading of the items.

Items
Descriptions of the 2012 PISA SBQ
Parent Norm Influence Factor
pt1
My parents believe it’s important for me to study math.
pt2
My parents believe that math is important for my career.
pt3
My parents like math.
Peer Norm Influence Factor
pr1
Most of my friends do well in math.
pr2
Most of my friends work hard at math.
pr3
My friends enjoy taking math tests.
Teacher Norm Influence Factor
tr1
Teacher shows an interest in student’s math learning.
tr2
Teacher gives extra math help when students need it.
tr3
Teacher helps students with their learning in math.
tr4
Teacher continues teaching until students understand.

M (SD)

rit

λ (SE)

3.20 (0.68)
3.00 (0.75)
2.53 (0.77)

0.66
0.65
0.48

0.83 (0.007)
0.81 (0.007)
0.55 (0.008)

2.74 (0.68)
2.69 (0.69)
2.04 (0.73)

0.55
0.61
0.47

0.70 (0.009)
0.80 (0.008)
0.55 (0.009)

2.78 (0.87)
3.29 (0.81)
3.40 (0.76)
3.00 (0.91)

0.77
0.81
0.78
0.77

0.65 (0.007)
0.82 (0.005)
0.87 (0.004)
0.75 (0.005)

Note: rit = item selectivity (part-whole corrected item or item-total correlations). SD = Standard Deviations are in parenthesis; λ = Estimated
Standardized Factor loadings; SE = Standard Errors are in parenthesis. All factor loadings are statistically significant, p < 0.001.

3. RESULTS
3.1. Preliminary Analyses
Table 1 presents means, SDs, item-total correlations, and standardized factor loadings with SEs. CFA result
yielded an excellent fit of the model to data: χ2 (32) = 693. 62, p < 0.001, CFI = 0.980, RMSEA = 0.038 (90% CI:
0.035 - 0.040), and SRMR = 0.030. All manifest variables (i.e., item indicators) were loaded significantly, λ ≥ 0.55, p
< 0.001. Moreover, item-total correlation scores indicate that the scale showed reasonably good to excellent item
selectivities, rit ≥ 0.47 (See Table 1). An item-total correlation test allows us to provide empirical evidence whether
or not the item would measure the same construct with the rest of the items. Less than 0.30 might be a good sign
that the corresponding item does not correlate well with the scale and, thus, may be considered to be eliminated
(Field, 2018).
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3.2. Reliability and Validity
To assess internal consistency of the item indicators (manifested variables) of the PASIS measure, composite
reliability (CR) was reported. All CR scores were ≥ 0.73 (See Table 2), which indicates good reliability of the three
facets of the PASIS (Hair, Sarstedt, Matthews, & Ringle, 2016; Nunally, 1978; Wang, Wan, Huang, Huang, & Kong,
2017). Estimated CR scores were obtained using the following formula (Fornell & Larcker, 1981; Raykov, 1998):
2

𝐶𝑅 =

(∑ 𝜆𝑖 )
(∑ 𝜆𝑖

)2 +(∑ 𝜀

(1)

𝑖)

𝜀 = 1 − 𝜆2𝑖

(2)

Where λ (Lambda) is the standardized factor loading for item i, ε (Epsilon) is the error variance for item i. The
error variance (ε) is estimated based on the value of the loading (λ).
Table 2. Composite score, AVEs, and correlation among the three subscales of the PASIS.

Factors
1. Parent
2. Peer
3. Teacher
Math self-concept (MSC)

CR
0.78
0.73
0.86
--

AVE
0.55
0.48
0.58
--

1
(0.74)
0.26**
0.17**
0.25**

2

3

(0.69)
0.23**
0.11**

(0.76)
0.18**

Note: Bolded values in diagonal with parentheses are the values of square root of AVEs. **p < 0.001.
CR and AVE for math self-concept were not reported since it is not a part of PASIS subscale.

Construct validity was demonstrated via convergent and discriminant validity examination. The initial CFA
result indicated that all factor loadings were ≥ 0.55 (See Table 1) and the values of Average Variance Extracted (AVE)
were ≥ 0.48 (See Table 2), which confirms convergent validity (Fornell & Larcker, 1981; Hair et al., 2016). AVE score
was calculated with the sum of each squared factor loading (Σλi2) divided by the number of item indicators. Values of
the square root of AVEs (≥ 0.69) were higher than the inter-construct correlations (0.17 ≤ r ≤ 0.26), which indicates
strong evidence of discriminant validity (Fornell & Larcker, 1981; Hair et al., 2016). Results also showed that each
facet of the PASIS (parent, peer, and teacher subscales) is significantly positively correlated with math self-concept
(MSC): correlation of parent factor with MSC = 0.25, peer factor with MSC = 0.11, and teacher factor with MSC =
0.18, respectively.
3.3. Measurement Invariance of the PASIS Factorial Structure across Gender
Model 1 (Configural invariance) served as the baseline model, where all factor loadings were freely estimated.
This baseline model was used to test if the factorial structure of the PASIS with three facets has the same pattern of
free and fixed loadings for both samples of female and male students. Model 1 yielded an excellent fit, CFIs ≥ 0.977
with SRMRs ≤ 0.040 (See Table 3). Model 2 (Weak/Metric factorial invariance) was examined to see if each item
was designated to the latent variable to a similar degree across gender by constraining all factor loadings. The result
indicated that Model 2 was a great fit, CFIs ≥ 0.976 with SRMRs ≤ 0.042. No significant changes occurred when
compared to Model 1, ∆CFIs = -0.001 with ∆SRMRs = +0.002 (see Table 3). Having attained Weak/Metric
invariance across gender groups indicates that the construct of the PASIS model components (i.e., parent, peer, and
teacher factors) carried the same understanding for both female and male students from both countries. Model 3
(Strong/Scalar factorial invariance) was assessed for the equivalence of the item indicators (i.e., manifested variables)
by constraining all item intercepts along with factor loadings across gender groups. Model 3 also fit well to the data,
CFIs ≥ 0.969 with SRMRs ≤ 0.044: ∆CFIs = -0.007 and -0.008 with ∆SRMRs = +0.002 for all samples (See Table
3), which met the recommended criteria for establishing Strong/Scalar equivalence from the measurement invariance
literature (See (Chen, 2007; Putnick & Bornstein, 2016) for further details). Therefore, one can reasonably conclude
that the meaning of the item indicators (manifested variables) was interpreted in almost the same way among female
and male adolescents from Finland and Taiwan.
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Table 3. Fit indices for measurement invariance across gender.

Entire Samples from Finland and Taiwan
Models
CFI
χ2 (df)
M1
721.56 (64)
0.980
M2
750.42 (71)
0.980
M3
999.88 (78)
0.973
Finnish Samples
Models
CFI
χ2 (df)
M1
501.10 (64)
0.977
M2
518.51 (71)
0.976
M3
670.47 (78)
0.969
Taiwanese Samples
Models
CFI
χ2 (df)
M1
375.73 (64)
0.980
M2
394.01 (71)
0.979
M3
521.76 (78)
0.971

P

RMSEA
0.037
0.036
0.040

SRMR
0.031
0.032
0.034

Δχ2 (df)
-28.86 (7)a
249.46 (7)b

-< 0.001
<0.001

RMSEA
0.040
0.038
0.042

SRMR
0.030
0.032
0.034

Δχ2 (df)
-17.41 (7)a
151.96 (7)b

P
-<0.050
< 0.001

RMSEA
0.040
0.039
0.043

SRMR
0.040
0.042
0.044

Δχ2 (df)
-18.28 (7)a
127.75 (7)b

P
-<0.050
< 0.001

Note: CFI= Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation SRMR = Standardized Root Mean Square Residual.
M1 = Configural invariance model; M2 = Metric or Weak invariance model; M3 = Scalar or Strong invariance model.
Δχ2 (df) a= model comparison for M2 vs. M1 and b = model comparison for M3 vs. M2.

3.4. Comparing Latent Mean of the PASIS across Gender
Based on the establishment of the full Strong/Scalar invariance across gender, latent mean differences were
examined. Sample size for the latent mean comparison contains no missing data on all variables. For example, a total
of 3111 female students in Taiwan took the 2012 PISA math assessment, but 988 female students completed the
background survey items regarding their perceptions of academic social norm influence or support from parents,
peers, and teachers regarding their math learning.
As presented in Table 4, in both countries, parental norm influence subscale of the PASIS was rated higher for
male students than females; MParent = 2.93 (male) and MParent = 2.88 (female) for Finland; MParent = 2.66 (male) and MParent
= 2.56 (female) for Taiwan. For the peer component of the PASIS, the mean score for male students was also higher
than female students for Finland (MPeer = 2.44 and MPeer = 2.36, respectively), while no gender difference was found in
Taiwanese samples. Regarding the teacher facet of the PASIS, the mean score from male students in Finland was
higher than female students (MTeacher = 3.23 and MTeacher = 3.16, respectively), while no statistically significant differences
were reported on the mean scores for female (Mteacher = 3.09) and male (Mteacher = 3.07) adolescents in Taiwanese samples.
Table 4. Latent mean comparison by gender in both countries.

Factors
Parent
Peer
Teacher
Factors
Parent
Peer
Teacher

Finland
Taiwan
Female
Male
Female
Male
(n = 1384)
(n = 1363)
(n = 988)
(n = 992)
M (SD)
M (SD)
M (SD)
M (SD)
2.88 (0.59)
2.93 (0.58)
2.56 (0.61)
2.66 (0.61)
2.36 (0.50)
2.44 (0.55)
2.41 (0.56)
2.41 (0.64)
3.16 (0.69)
3.23 (0.70)
3.09 (0.65)
3.07 (0.72)
Independent Samples T-test and Cohen’s d: Female vs. Male
T-value
Cohen’s d
T-value
Cohen’s d
2.24*
0.09
2.55**
0.11
3.99***
0.15
0.00 (ns)
0.00
2.64**
0.10
0.07 (ns)
0.00

Note: M = mean score, SD = standard deviation. *p < 0.05, **p < 0.01, *** p < 0.001. ns = statistically non-significant.
Cohen’s d is reported for the effect size difference: small (0.20), medium (0.50), and large (0.80).

Overall, the most outstanding finding of the latent mean comparison highlights that both female and male
adolescents rated the perceived teacher norm influence factor as the most significant attribute of the PASIS subscales
for their math learning in both countries. On a 4-Point Likert-type scale (i.e., 1 = strongly disagree, 2 = disagree, 3
= agree, and 4 = strongly agree), the teacher factor of PASIS ranged from 3.07 to 3.23 (See Table 4).
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4. DISCUSSION, CONCLUSION, AND RECOMMENDATIONS
The current research aimed to examine the reliability, validity, and measurement invariance of the
multidimensional 10-item PASIS and compare latent mean differences across gender with national samples from
Finland and Taiwan. To our knowledge, the present investigation is the first report of measurement invariance of the
PASIS regarding math learning across gender groups in an international context. The results yielded strong
psychometric properties for the PASIS: values of internal consistency reliability (0.72 ≤ α ≤ 0.76) and composite
reliability scores (0.73 ≤ CR ≤ 0.86) were ≥ 0.70. Factor loadings were ≥ 0.55 and the values of AVE were ≥ 0.48,
which confirms reasonably good convergent validity (Hair et al., 2016). To meet the divergent validity requirement,
it was evident that all values of the square root of AVEs were greater than inter-subscale correlations (See Table 2).
Importantly, multi-group CFA demonstrated configural, weak/metric, strong/scalar invariance of the PASIS
between female and male adolescents. Results also indicate that the structure of PASIS with parent, peer, and teacher
subscales was applied well across gender groups within the two culturally distinctive countries, Finland and Taiwan.
Based on the strong/scalar measurement invariance across gender groups, any mean differences between female and
male students reflect true gender differences of their perceptions on parent, peer, and teacher factors, not due to
different interpretations of the survey items. Moreover, results of the present investigation suggest that the PASIS
is a reliable and valid measure to assess students’ perceptions of academic social influence related to math learning in
an internal context. Additionally, each subscale of the PASIS was significantly positively correlated with math selfconcept.
Regarding the gender differences of latent mean comparison for Taiwanese samples, male adolescents had higher
rates than females for the parent social norm influence (but not for the peer or teacher norm influences) on their math
learning. Although the gender difference (Cohen’s d = 0.11) in parent factor may be considered small (see Table 4),
this could be interpreted that parent(s) in Taiwan might stress importance of learning math to boys more than girls,
or at least students perceive it that way. Meanwhile, concerning Finland samples, female students rated all three
subcomponents of social norm influences lower than male students. The most significant lower rating from females
was reported on the peer influence component. One possible explanation for these results could be that peer influence
might play stronger for boys than girls among Finland adolescents regarding academic behaviors in learning math.
Future studies might examine the underlying attributes of gender and cultural differences in math learning among
other Asian and Western countries.
Another significant finding involves teacher differences. Female and male adolescents in both countries rated
that the perceived teacher norm influence factor was the strongest attribute of the PASIS for their math learning.
This finding is consistent with prior studies in terms of teacher care regarding math achievement (Lewis et al., 2012;
Muller, 2001; Umarji, Dicke, Safavian, Karabenick, & Eccles, 2021; Walker & Walker, 2021). Given that Finland and
Taiwan represent high achieving countries in math performance, future research might consider including other
national samples from below the OECD average score to further confirm psychometric properties of the PASIS and
whether or not the results would yield similar outcomes to the present investigation. Given that the teacher facet of
the PASIS was the strongest perceived attribute for math learning for both female and male students within these
two high achieving countries, the quality of teacher training programs should be continually valued and prioritized.
Furthermore, as prior research has also indicated, more focus on teacher care should be promoted in terms of explicit
instructional practices for math teaching and learning (Lewis et al., 2012; Muller, 2001; Umarji et al., 2021; Walker
& Walker, 2021).
4.1. Limitations and Strengths
All survey items of the PASIS were from the 2012 PISA Student Background Questionnaires (SBQs). In addition,
the national samples we used from the 2012 PISA dataset were only Finland and Taiwan among 65 OECD
participated countries. Thus, it is encouraged to interpret the results with caution. However, the present study’s
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findings show strong evidence to confirm that the PASIS is a valid and reliable tool to measure the perceptions of
academic social norm influence scale in math across gender, which could be utilized in other educational contexts.
Funding: This study received no specific financial support.
Competing Interests: The authors declare that they have no competing interests.
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