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ABSTRACT OF THE THESIS 

The Relationship Between Students’ Mathematics Performance and Social Influence: 
Parental Involvement, Teacher Support, and Peer Influence 

by 

Xingfeiyue Liu 

Master of Arts,  Graduate Program in Education 

University of California, Riverside, June 2018 

Dr. Soojin Park, Chairperson 

 

Abstract 

This study explores the relationship between the level and the growth of students’ 

mathematics performance and parents, teacher, and peers social support during the 

middle and high school years.  We used the data set of Longitudinal Study of American 

Youth (LSAY) to do a latent class analysis (LCA) combined with a growth modeling.  

We identified distinct classification of social support students receive and decided to 

choose four latent classes consisting of the subgroups: no support, teacher support, 

double support from parents and peers, and full support from parents, teachers and peers.  

The results indicate that the female students are less likely to get teacher support and the 

full support at grade 7. Also, the findings suggest students with more educated parents are 

more likely to be classified into subgroups in which the parents support is. Compared to 

other groups (the ‘teacher support’ group, the ‘double support’ group, and the ‘full 

support’ group), students with no support at grade 7 have a lower level of mathematics 

performance. Subsequently, those students have a lower growth rate of mathematics 
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scores in the next five years, even after controlling the covariates like gender, race, the 

level of parents’ education, and parents’ occupation.  The impact on mathematics 

performance and its growth differs by different patterns of social support.  Our findings 

underscore that differential exposure to social support in middle school years plays a 

significant role on students’ future mathematics achievement. 

     Keywords: mathematics achievement, social support, parental involvement, teacher 
support, peers influence  



vi	
	

Table of Contents 

Introduction ...................................................................................................................................... 1 

Parental involvement ................................................................................................................... 2 

Teacher support ............................................................................................................................ 3 

Peer influence ............................................................................................................................... 4 

Method ............................................................................................................................................. 5 

Sample .......................................................................................................................................... 5 

Measures ...................................................................................................................................... 6 

The demographic features. ....................................................................................................... 6 

Teacher support. ....................................................................................................................... 7 

Analysis........................................................................................................................................ 8 

Results ............................................................................................................................................ 10 

The Differences between the Four Latent Classes and the Five Latent Classes ........................ 10 

Latent Classes of Social Support and the Corresponding Characteristics ................................. 11 

The Demographic Characteristics and Social Support .............................................................. 14 

The relationship between Social Support and Mathematics Performance and its Growth ........ 16 

Conclusion ..................................................................................................................................... 18 

References ...................................................................................................................................... 21 

Appendices ..................................................................................................................................... 25 

 

  

  



vii	
	

List of Tables 
 
Table 1 The Proportion and the Number of 4 latent classes and 5 latent classes .......................... 11 

Table 2 The Summary of Total Potential Models of Latent Classes ............................................. 11 

Table 3 The Latent Class Analysis of Social Support ................................................................... 12 

Table 4 Descriptive Analysis of Demographic Variables and Social Support Variables .............. 13 

Table 5 The Demographic Features of Four Latent Classes .......................................................... 14 

Table 6 The Relationship between Social Support and students' level of Mathematics 

Performance and Its Growth .......................................................................................................... 15 

Table 7 The Demographic Features of the Five Latent Classes .................................................... 26 

Table 8 The Relationship between Social Support and students' level of Mathematics 

Performance and Its Growth for 5 Latent Classess ........................................................................ 27 

 

  



viii	
	

List of Figures 
 

Figure 1 The Graphic Representation of the Model ........................................................................ 9 

Figure 2 The Graphic Representation of the Growth Modeling .................................................... 17 

	

	 	

	 	



1 
	

Introduction 

There is an urgent need to cultivate skills in science, technology, engineering, and 

mathematics (STEM) among American students, especially given the increasing growth in the 

number of` STEM positions and corresponding shortage of qualified individuals to fill them 

(Wang & Degol, 2013). Mathematics plays a significant as well as a supporting role in these 

disciplines but there has been a dramatic decline in the number of students enrolled in core 

mathematics courses in high school (Dossey, 1992). It is, therefore, important to explore the 

factors influencing students’ learning of mathematics in high school. In this study, we aim to 

explore types of social support influencing the level and the growth of students’ learning of 

mathematics in high school. 

Previous studies explored many aspects of the relationship between mathematics achievement 

and social support of parents, teachers, and peers respectively (See, e.g., Tiedemann, 2000; Sakie 

et al., 2010). However, this unidimensional approach which examines the relationship between 

one factor (parents/ teachers/ peers social support) and students’ mathematics achievement, after 

accounting for other factors, may not be enough to capture different types and amounts of social 

support students receive. It is, therefore, important to take three social factors into account 

simultaneously to investigate the relationship at a more comprehensive level. This article builds 

on Geary et al.’s (2009) comprehensive approach in which different types of social support 

students receive are classified based on their latent profiles. Our study extends their approach to a 

longitudinal setting and examines the relationship between different types of social support and 

the level and growth of the students’ learning of mathematics.  
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Parental involvement 

Parental involvement refers to the extent to which parents are dedicated, interested, 

knowledgeable about, and take effort to actively participate in their children’s lives, which is 

characterized as parents’ commitment to providing resources for children’s learning (Ginsburg & 

Bronstein, 1993; Grolnick & Slowiaczek, 1994). There is a bunch of research supporting that 

parental involvement in children’s learning fosters their learning as well as facilitates their 

academic achievement (Gronlnick, Friendly, & Bella, 2009).  

Previous research found that parental involvement facilitated children’s achievement by its effect 

on children’s academic motivation. Students’ motivation toward academic achievement is 

described as parent-oriented when they are driven by the desire to meet their parents’ 

expectations or requirements for the sake of gaining their corresponding approval, which provides 

the evidence for the significant role of parental involvement in students’ mathematics 

achievement (Fan & Chen, 2001). Steinberg’s (1992) study indicated that when parents were 

more actively involved in their children’s school lives, their children tended to have higher 

academic performance and engagement in school activities.  

There are many different ways to categorize parent-oriented involvement, including controlled 

and autonomous involvement based on self-determination theory (Deci & Ryam, 1985), 

multidimensional involvement including behavioral involvement, and personal involvement, and 

cognitive or intellectual involvement (Grolnick and Slowiaczek, 1994), and school-based 

involvement and home-based involvement (Pomerantz, Kim, & Cheung, 2012). School-based 

parental involvement is defined as practices in which ask parents make contact with schools, 

including taking part in school events, volunteering at school, and attending parent-teacher 

conferences and so on. Home-based parental involvement is generally related to the activities 
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taking place at home, such as, helping children finish their homework, talking with children about 

the issues happened in school, and engaging children in intellectual activities. Also, there is a 

study showing that expectations for children and the value parents placed on education also affect 

children’s academic achievement as a form of parental involvement (Fan & Chen, 2001; Jeynes, 

2005).  

Based on previous studies, we chose the items which can represent parental involvement well in 

aspects of parents’ expectation and value, and home-based involvement. Compared to teachers 

and peers, parents have a relative limited impact on mathematics learning in school-based setting. 

And the data set (LSAY) doesn’t have appropriate items for school-based parental involvement. 

Therefore, we only considerate parental involvement at home-based level as parents’ social 

support.  

Teacher support 

Teacher support could greatly affect students’ academic achievement in different and significant 

ways (Cornelius-White, 2007). It was demonstrated that when teachers were willing to build up a 

caring and positive relationship with students, recognize their emotional and academic needs, 

provide support and encouragement regarding mathematics progress, and request feedback from 

students for how to improve mathematics instruction, students tended to be more motivated, 

engaged, and successful in their school academics (Patrick, Ryan & Kaplan, 2007). On one hand, 

teacher could provide a unique secure environment for students to engaged in academic and 

school activities. Fennema et al.(1990) identified that teachers hold different attribution views by 

gender in students’ mathematics performance, such that teachers were more likely to attribute 

success to ability for boys than girls. Teachers’ instructional practices also play a significant part 

in shaping students’ value on mathematics learning and improving their academic performance 
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(Hiebert & Grouws, 2007). Furthermore, researchers have identified two distinctive types of 

teacher support: affective and academic support (Johnson & Anderson, 1983; Patrick et al., 

2007). Measures of affective support generally focus on students’ perceptions of the teacher’s 

caring and liking of them. Academic support is typically measured by items such as the teacher’s 

level of concern about students’ learning, desire to facilitate learning, and encouragement of them 

to do their best (Patrick et al., 2007).  

In the present study, we captured both aspects by including a series of students’ questions such as 

whether the teacher likes them, whether he or she is a good teacher, and whether he or she is 

willing to give extra help when the student encounters difficulties in mathematics. Among the 

items, the first two serve as affective support and the last one could be regarded as academic help, 

which gives us a simple picture of the ideas and images of teachers in students’ minds. 

Peer influence 

It is widely acknowledged that experiences with peers constitute an important developmental 

context for children and adolescents (Berndt, 1992; Brown, 1990; Hartup, 1996; Parker & Asher, 

1987). Children’s experiences with peers happen at the level of general interactions, relationships, 

and groups (Rubin, Bukowski, & Parker, 1998). A study identified that having friends has been 

positively related to students’ academic performance and their participation in school-based 

events in middle school (Berndt & Keefe, 1995). Furthermore, it could be supported by 

observational learning theory that individuals have been more likely to observe and internalize 

their friends’ behaviors than non-friends due to much more exposure to their friends’ behaviors 

and ideas. Meanwhile, students’ strong emotional dependence on friends would facilitate their 

imitation for gaining the support and approval within their small social group. However, most 

studies that have explored the social factors in students’ achievement motivation mainly focused 
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on parental and teacher level factors instead of peer influence (Middleton & Spanias, 1999). What 

is needed is an investigation of how peers might affect students’ academic motivation by shared 

interest in mathematics and encouragement to hard work on it, followed by an exploration of the 

potentially positive effects on their mathematics performance.  

In this study, we not only look at the potential influence of parental involvement and teacher 

support, but also try to explore factors occurring at the peer level. We take three items from 

students’ questionnaire for peers related to mathematics achievement as peer social support, 

which includes whether my friends “do well in mathematics”, “plan to go to college”, and “think 

I am a good student”. 

 

In current study, we will explore  

     1)  whether there are different patterns of getting social support that students experience;  

     2)  whether there are demographic differences across different patterns of social support; and  

     3)  whether the different patterns of social support have an impact on students’ mathematics 

performance and its corresponding growth. 

Method 

Sample 

The current study used the subsample of Longitudinal Study of American Youth (LSAY) (Miller 

et al. 1992), funded by the National Science Foundation, which includes 3,116 students (1490 

females and 1626 males) from cohort 2 started from 1987 at 7th grade to 1992 at 12th grade. The 

LSAY is a 6-year panel longitudinal study of mathematics and science education in the United 
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States with a sample of 52 public middle schools and high schools all over the country. It 

collected demographic information of students, such as gender, race, and socioeconomic status 

which we used as demographic features in current research, as well as attitude information from 

students, and mathematics and science tests each fall, and gathered background and class 

information as well. In each of the six years, students were required to complete an achievement 

test which measures their mathematics performance and to finish a questionnaire assessing their 

attitudes toward mathematics learning, such that “I enjoy math” and “math is important in daily 

life”, as well as the social support for mathematics learning such as parental involvement, teacher 

support, and peer influence. 

Measures 

The demographic features. 

The current study included four demographic characteristics: gender (male=0, female=1), race 

(non-white=0, including Hispanic, Black, Asian American, Native American and others, 

white=1), and other two social features of parental education and parental occupation for 

describing students’ socioeconomic status. Parental education refers to the highest level of 

education of either parent, the parents holding less than high school diploma were coded as 1, 

those who went some college were coded as3, and parents who had at least Bachelor’s degree 

were coded as 4. Parental occupation is defined as whether either parent works in a STEMM 

(science, technology, engineering, mathematics, and medical profession) field, we coded neither 

of parent involving in a STEMM career or technical occupation as 0, and at least one parent being 

in a technical support occupation or in STEMM profession as 1. 

Mathematics performance.  



7 
	

In current study, mathematics achievement was measured by the math scores based on the 

multiple-group item response theory (IRT). The LSAY staff equated test scores for each year 

using multiple-group IRT so that test scores were comparable across the six-year period (Miller et 

al. 2000). Specifically, IRT scores were scaled to a mean of 50 and a standard deviation of 10 in 

grade 7, and the same metric was then used to score achievement in all subsequent years.  

Social factors. This study explored the support from the social environment which may have an 

impact on students’ mathematics learning and academic achievement. There were three indicators 

to represent the social support for students’ mathematics learning: (1) parental involvement, (2) 

teacher support, and (3) peer influence. 

Parental involvement. Parental involvement is one of our major sources of social support, which 

was measured by four items selected from students’ questionnaire of related parent factors in 

LSAY (Miller et al. 2000). The four dichotomous items for students at 7th grade covered well for 

the home-based parental involvement, the value parents placed on mathematics learning, and 

expectation for their children which included whether: (1) my parents have always encouraged 

me to work hard on math; (2) tell me how confident they are in my ability; (3) expect me to do 

well in math; and (4) think that math is a very important subject. Their answer of no was coded as 

0 and yes was coded as 1. 

Teacher support.  

We took three items from students’ questionnaire of related math teachers factors in LSAY 

(Miller et al. 2000). Students were required to make choices from true, false, or not sure for the 

statements related to their math teachers. In order to make it easier to analyze, we combined 

choices of false and not sure together and coded as 0, and coded true as 1. The items measuring 
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teacher support consisted of my math teacher this semester (1) is a very good teacher; (2) gives 

me extra help when I don’t understand something in math; (3) really seems to like me. 

Peer influence. In this study, peer influence was measured by three statements selected from 

students’ questionnaire of related parent factors in LSAY (Miller et al. 2000), which included 

most of my friends: (1) do well in math, which is also used in Cornelius-White’s (2007) study in 

related teacher factors to students’ mathematics performance; (2) plan to go to college; (3) think I 

am a good student. And we coded the answer of no (which is unmarked for the item) as 0, and 

coded the answer of yes (which means the item was marked) as 1.  

Analysis 

A latent class analysis (LCA) combined with growth modeling approaches was used to explore 

the relationship between social support and the level and growth of math achievement (see Figure 

1). The LCA has been used to identify a series of heterogeneous subgroups according to the 

patterns of responses to questions about categorical variables (Collins and Lanza, 2010). The first 

step was to understand the heterogeneous patterns of social support that students experience. To 

do this, a LCA was used to identify the subgroups of students who experience a similar pattern of 

social support (Table 1). We presented the detailed information regarding to the total eight 

potential types of latent classes (for more details, see Table 2). By latent class analysis (LCA), we 

created four latent classes of social support based on parental involvement, teacher support, and 

peer influence: (1) no support, (2) teacher support only, (3) support from parental involvement 

and peer influence, and (4) full social support (for more details, see Table 3). We added four 

demographic variables: gender, race, parent education level, and parent occupation (Table 3), 

which provide information about the demographic differences regarding patterns of students’ 
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social support. To select the best-fitting model, we used the Akaike information criterion (AIC), 

the Bayesian information criterion (BIC) and entropy. 

 

Figure 1 The Graphic Representation of the Model 

Note. P1-P4 = parent indicators, F1-F3 = peer indicators, T1-T3 = teacher indicators, M7-M12 = 
Mathematics IRT scores at grade 7 to grade 12, I = intercept, S = slope, C = classes, X = 
covariates (gender, race, parent education level, parent occupation). 

After extracting subgroups of students based on different patterns of social support, a growth 

modeling approach was used. Specifically, the level and growth of math performance were 

regressed on the class indicator as well as demographic information (Table 6). This final model 

predicted whether latent classes based on different patterns of social support were related to the 

level and growth of math scores, even after controlling for demographic information. In this 

model, latent classes of social support were entered as a series of dummy variables, with the 

reference group of ‘no support’. All analyses were carried out using Mplus 5.1 (Muthen et al., 

2008). In the current study, we did not take the hierarchical structure into account, in which 

students are nested in schools. This may result in smaller standard errors, which increase the Type 

I error rate (Huang, 2016). 
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Results 

The Differences between the Four Latent Classes and the Five Latent Classes 

It is indicated that the models of 4 classes and 5 classes fit our data better than other potential 

models (see Table 2) with regarding to the values of AIC, BIC, and entropy. When exploring the 

main difference between the models of class 4 and class 5, we find that the ‘double support’ 

group from parents and peers in class 4 was further split into two groups in class 5, which 

consisted of the group of full parents support and full peers support, and the group of full parents 

support and moderate peers support (see Table 1). The membership of the other three groups are 

nearly the same in terms of their proportion between the models of class 4 and class 5. BIC and 

AIC indicate that the 5 classes model fits better than the 4 classes model. However, it is difficult 

to conceptually differentiate the two subgroups of ‘full parents support and full peers support’ and 

‘full parents support and moderate peers support’. In fact, the value of entropy drops from .698 to 

.674, which indicates that it is difficult for the program to clearly delineate the classes (Celeux & 

Soromenho, 1996). Therefore, we decided to use the class 4 as our best fit model to explore the 

relationship between the level and growth of mathematics performance and social support 

students receive. For robustness check, we also conducted a growth modeling with 5 latent 

classes, which suggested that the model of class 4 and class 5 have similar results when combined 

with the growth model (see Table 8 in Appendices). 
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Table 1 The Proportion and the Number of 4 latent classes and 5 latent classes 

Names of groups Proportion (n) 
 4 Classes 5 Classes 

No social support .12 (336) .11 (328) 
One social support .20 (575) .20 (560) 
Full social support .44 (1621) .40 (1143) 

 
 
Double social support 

Full parents and full peers 
support 

 
 
.24 (579) 

 
.17 (479) 

Full parents and moderate 
peers support 

.12 (337) 

 

Table 2 The Summary of Total Potential Models of Latent Classes 

Variable/model Class 3 Class 4 Class 5 Class 6 Class 7 Class 8 

AIC 32686.45 32389.32 32260.70 32915.37 32136.33 32088.61 

BIC  32924.16 32716.79 32677.48 32731.73 32731.73 32773.33 

Entropy .715 .698 .674 .654 .644 .641 
 

Latent Classes of Social Support and the Corresponding Characteristics 

The results of LCA support the four classes model (BIC = 32389.32, AIC = 32716.79, and 

entropy is .698) and show reasonable fit for our data. The four classes were categorized as Class 1 

= no support, Class 2 = teacher support only, Class 3 = social support from parental involvement 

and peer influence, and Class 4 = full social support. The results indicate that students experience 

different patterns of social support. In other words, students’ experiences differ not only in terms 

of the amount of support they receive, but also the people from whom they receive support.  
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Table 2 shows the results of descriptive analysis of demographic variables and all variables 

related to social support. More than two thirds of participants were white (73.2%). More than half 

of students (54.5%) responded that their parents’ education level was that of a high school 

diploma or less; one third of students (31.3%) responded that their parents held Bachelor’s 

degrees or higher. Less than one fifth (18.2%) of parents’ occupations were related to STEMM 

fields. 

Table 3 The Latent Class Analysis of Social Support 

 No Support Support from 

teacher 

Support from 

Parents & peers 

Full support 

Variable Class 1 Class 2 Class 3 Class 4 

Parental involvement     

Encourage hard work on math .28 .28 .88 .93 

Confident in my ability .19 .40 .62 .70 

Expect me to do well in math .28 .31 .88 .87 

Think math is important .17 .24 .88 .93 

Teacher support     

A very good teacher .33 .93 .33 .95 

Gives extra help  .28 .88 .31 .90 

Likes me .07 .67 .12 .75 

Peer influence     

Do well in math .30 .45 .60 .68 

Plan to go to college .49 .64 .80 .84 

Think I am a good student .29 .53 .70 .82 
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Table 4 Descriptive Analysis of Demographic Variables and Social Support Variables 

Variable Percent (n) 

Gender   

Female 47.8 (1490) 

Male  52.2 (1626) 

Race   

White  73.2 (2166) 

Non-white 26.8 (792) 

Parent education  

High school or less 54.5 (1666) 

Some college  14.2 (433) 

BA or higher 31.3 (957) 

Parent occupation in STEMM  

None in technical or STEMM 81.1 (2421) 

At least one in technical or STEMM 18.9 (566) 

Parental involvement  

Encourage hard work on math 70.1 (2177) 

Confident in my ability 55.2 (1714) 

Expect me to do well in math 68.7 (2135) 

Think math is important  67.8 (2111) 

Teacher support  

Is a very good teacher 70.6 (1970) 

Gives extra help when meeting difficulties 66.5 (1874) 

Really likes me 48.3 (1430) 

Peer influence  

Do well in math  56.0 (1741) 

Plan to go to college  74.1 (2303) 

Think I am a good student 65.7 (2040) 
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The Demographic Characteristics and Social Support 

When comparing students who received no support from a teacher, parent, or peer (i.e., ‘no 

support’ group) to those who received support from just a Mathematics teacher (i.e., ‘one 

support’ group), female students were less likely to be classified in the ‘one support’ group than 

the ‘no support’ group (β = -.62, SE =.27, P = .03). When comparing the ‘no support’ group and 

those who received support from both parents and peers (i.e., ‘double support’ group, students 

with more educated parents were 1.33 times more likely to receive ‘double support’ than ‘no 

support’ (β =.29, SE =.05, P < .001). Compared to the ‘no support’ group, female students were 

less likely to be in the ‘full support’ group (β = -.49, SE = .18, P = .01). Furthermore, students 

with more educated parents were 1.27 times more likely to be classified in the ‘full support’ 

group than in the ‘no support’ group (β =.24, SE =.63, P < .001). And there were no significant 

racial or parent occupational differences in receiving support (see Table 5 for details). 

Table 5 The Demographic Features of Four Latent Classes 

 No support vs. one 
support 

No support vs. double 
support 

No support vs. full 
support 

variable OR β (SE) OR β (SE) OR β (SE) 
Female  .54 -.62(.27)* .65 -.43(.24) .64 -.49(.18)** 
White .96 -.05(.06) 1.02 .02(.05) .98 -.02(.04) 
Parent 
education 

1.07 -.07(.08) 1.33 .29(.08)*** 1.27 .24(.63)*** 

Parent 
occupation 

1.00 -.01(.28) 1.31 .27(.25) 1.37 .32(.23) 

Note: OR = Odds ratio. 
*P < .05, **P < .01, ***P < .001 
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Table 6 The Relationship between Social Support and students' level of Mathematics 
Performance and Its Growth 

Mathematics IRT scores 
Variable  Class Model 1 Model 2 
Intercept  One support group 2.19 

(.69)** 
1.58 
(.65)** 

 Double support group 3.41 
(.67)*** 

2.16 
(.63)*** 

 Full support group 4.84 
(.62)*** 

3.56 
(.58)*** 

 No support (reference group) 47.41 
(.55)*** 

50.70 
(.90)*** 

 Gender  -1.33 
(.35)*** 

 Race   -1.11 
(.10)*** 

 Parent education  1.70 
(.13)*** 

 Parent occupation  2.40 
(.46)*** 

Slope  One support group .22  
(.18) 

.21 
(.17) 

 Double support group .67 
(.17)*** 

.62 
(.17)*** 

 Full support group .76 
(.16)*** 

.70 
(.16)*** 

 No support (reference group) 3.01 
(.14)*** 

2.91 
(.24)*** 

 Gender  .24 
(.09)* 

 Race   -.12 
(.03)*** 

 Parental education  .11 
(.04)** 

 Parental occupation  .08 
(.12) 

Note: Model 1 = Model without covariates, Model 2 = Model with covariates. 
*P < .05, **P < .01, ***P < .001 
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The relationship between Social Support and Mathematics Performance and its Growth 

Table 4 presented the estimates of relationship between social support and mathematics 

performance and corresponding growth. The estimates in Model 1 indicate that when compared to 

students who received no support, those with just teacher support, both parental and peer support, 

and full support (i.e., teacher, parental, and peer), achieved significantly higher scores in their 

mathematics performance. The difference in mathematics scores is greatest in the full support 

group (β = 4.83, SE = .62, P < .001), followed by the double support group (β = 3.41, SE = .67, P 

< .001). The difference in mathematics scores is the smallest (but still significant) in the one 

support group (β = 2.19, SE = .69, P = .002). Also, the figure 2 presented that compared to 

students in ‘no support’ group at grade 7, students with more sources of social support (in the 

‘one support’ group from teacher, in the ‘double support’ group from parents and teachers, and in 

the ‘full support’ group from teacher, parents, and peers) had a higher level of mathematics 

performance and a higher corresponding growth rate of mathematics grades in the next five years. 

These results were consistent with previous research that parental involvement is a positive 

predictor of students’ mathematics performance by influencing their motivation (Gonzalez & 

Wolters, 2006), and students could benefit from the school context (through the interaction with 

teachers and peers) in terms of mathematics learning (Middleton & Spanias, 1999). 
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Figure 2 The Graphic Representation of the Growth Modeling 

The estimates in Model 1 (the bottom half of Table 6) also indicate that students with double 

support of parental involvement and peer influence as well as full support improved their 

mathematics performance faster over time when compared to their peers in the no support group. 

Compared with the reference group (students without support), students with one support had 

greater (although not statistically significant) improvement in their mathematics performance (β = 

.22, SE = .18, P = .22), while the students with double supports of parents and peers (β = .67, SE 

= .17, P < .001) as well as with full support (β = .76, SE = .16, P < .001) had larger progress in 

mathematics IRT score than those without support. Finally, Model 1 reveals that the more social 

support students received, the greater the improvement in their mathematics performance. 

In Model 2, we examined the relationship between the level and growth of students math 

performance and social support after accounting for the covariates (gender, race, parent education 

level, and parent occupation). Even after considering these covariates, students with teacher 
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support, both parental and peer support, and full support from parents, teachers, and peers still 

achieved significantly greater mathematics achievement compared to students without social 

support. Also, the more sources of social support they received, the higher growth rate of their 

subsequent mathematics scores. However, when adding demographic features as covariates in 

Model 2, the influence of social support on students’ mathematics achievement was smaller than 

it was in Model 1. For example, the difference in mathematics score points for full support, 

double support, and one support groups are 3.56, 2.16, and 1.58, respectively. Also, there is a 

slight decline in the improvement of their growth in mathematics achievement. For example, in 

Model 1 the growth of mathematics achievement among groups with one support, double support, 

and full support is .22, .67, and .76, while in Model 2 the growth is .21 (β = .21, SE = .17, P = 

.23), .62 (β = .62, SE = .17, P < .001), and .70 (β = .70, SE = .16, P < .001). 

Conclusion 

First, the current study found support for the hypothesis that there are different patterns of social 

support students receive. Students were grouped according to the following four levels of social 

support: no support, one support (i.e., teacher), double support (i.e., parents and peers), and full 

support (i.e., teacher, parents, and peers). Previous research has explored these three sources, and 

some has discussed how support from both parents and teachers offer a relatively comprehensive 

representation of students’ educational environments (i.e., home and school) (Tiedemann, 2000; 

Sakie et al., 2010). However, few studies have longitudinally examined how the three sources of 

social support may be related to mathematics achievement. The patterns of findings from the 

present research indicate that the teacher is a main source of social support for students’ 

mathematics learning in school-based environment, while parents and peers play a significant role 

in students’ mathematics achievement in another way. Also, the impact of social support from 

parents and peers is larger than the impact of teacher support alone on individuals’ mathematics 
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achievement and its growth, regardless of whether demographic features are taken into 

consideration.  

Second, given that female students were less likely to be in the ‘one support’ group of teacher 

support or the ‘full support’ group than in the ‘no support’ group, it may be that girls have less 

access to gaining encouragement and support on mathematics learning from their surroundings. 

Previous researchers have suggested that teachers tend to hold more positive perceptions of boys’ 

math abilities in elementary schools. This gender stereotyping may lead to higher mathematics 

performance expectations of male students than females. This gender-related ability expectation 

among teachers has further important predictors of mothers' ability perceptions and of the self-

assessments of mid-elementary-school children (Tiedemann, 2000). Also, this discrepancy in 

ability perception could impact students’ self-concept or self-efficacy in mathematics. A previous 

study found that girls had lower mathematics self-beliefs than boys (Skaalvik & Skaalvis, 2004). 

Furthermore, compared to boys, girls were more likely to report a lack confidence, debilitating 

causal attribution patterns, and math-related anxiety. Finally, some girls perceive mathematics as 

a male domain (Asante, 2012). Therefore, it is important to eliminate the mathematics gender 

stereotype in the minds of teachers, parents, and students themselves.  

Third, another finding from LCA in our study indicated that students with more educated parents 

were more likely to be in the ‘double support’ group of parental involvement and peer influence 

as well as the ‘full support’ group than those without social support. This finding is consistent 

with previous studies which support that education level of parents serves as a positive predictor 

in students’ academic achievement, especially in mathematics study (Coleman, 1997). 

Finally, given the estimates in Model 2, the current study provided evidence for relationship 

between social support and the level and growth of math achievement. This relationship 



20 
	

suggested that the latent classes based on different social support patterns were related to the level 

and growth of mathematics IRT scores, even after controlling for demographic features. That is, 

the more sources of social support students got, the better their mathematics performance would 

be. Subsequently, the growth in mathematics corresponded to the levels of social support, even 

when we took covariates like gender, race, parent education, and occupation into account. This 

finding in current study is aligned with the previous studies which indicated that parental 

involvement was an efficient way for parents to improve their children’ mathematics 

achievement, especially when they held high expectation for children and knew well for their 

schoolwork (Yan & Lin, 2018).  

In terms of educational implication, the current study suggested that it is significant to change 

mathematics gender stereotyping, not only in the eyes of teachers and parents, but also in the eyes 

of students. Our results supported previous studies which showed that teachers’ and parents’ 

mathematics expectations for students were related to students’ mathematic achievement 

(Wentzel, 1998). Furthermore, the mathematics ability concepts from parents and teachers would 

affect students’ self-concept toward mathematics (Lourdes Mata et al., 2011). As a result, it is 

necessary for teachers and educational policy makers to provide students with an environment 

free of gender-stereotyping in educational setting, especially in mathematics. 

 Based on the current findings, we could further include the math self-efficacy or math self-

concept as a mediator in a future model to explore whether the impact of three sources of social 

support on mathematics achievement will be mediated by self-efficacy and how the underlying 

mechanism of social support affect mathematics achievement. Moreover, in a mediation model, 

we could address whether there is a gender discrepancy in the relationship between mathematics 

self-concept and social support, and whether there are different patterns in social support towards 

mathematics self-concept. 
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Appendices 

The appendix presents the details of demographic features and mathematics growth modeling for 

the five latent classes. When taking the covariates like gender, race, parents education level and 

parents occupation into account, we find that females students are less likely be classified into the 

‘one support’ group (β = -.64, SE =.27, P = .02), the ‘full parents support and full peers support’ 

group (β = -.90, SE =.28, P = .001), and the ‘full support’ group (β = -.60, SE =.21, P = .004), 

compared to the females in the ‘no support’ group. Also, the results show students with more 

educated parents are more likely to be categorized into the ‘full parents support and full peers 

support’ group (β = 47, SE =.01, P < .000), and the ‘full support’ group (β = .28, SE =.07, P 

< .000), than those in ‘no support’ group. The estimates in the ‘full parents support and moderate 

peers support’ group are not significant in terms of different gender and parent education level 

(see Table 7). In addition, it is suggested that the model of class 4 and class 5 have similar results 

when combined with the growth model (see Table 8 in Appendix). 
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Table 7 The Demographic Features of the Five Latent Classes 

 No support vs. 
one support 

No support vs. full 
parents support & 
full peers support 

No support vs. 
full parents 
support & 

moderate peers 
support 

No support vs. full 
support 

variable OR β (SE) OR β (SE) OR β (SE) OR β (SE) 
Female  .53 -.64(.27)* .41 -.90(.28)** 1.49 .40(.35) .55 -.60(.21)** 

White .96 -.05(.06) .99 -.01(.07) 1.06 .06(.07) .97 -.03(.05) 

Parental 
education 

1.08 .08(.08) 1.60 .47(.01)*** .90 -.11(.13) 1.32 .28(.07)*** 

Parental 
occupation 

1.10 .09(.30) 1.66 .51(.29) .97 -.03 (.37) 1.52 .42 (.24) 

Note: OR = Odds ratio. 
*P < .05, **P < .01, ***P < .001 
 

 

 

 

 

 

 

 

 

 

 

	

	



27 
	

Table 8 The Growth Model 

Mathematics IRT scores 
Variable  Class Model 1 Model 2 
Intercept  One support group 2.19 

(.69)** 
1.94 
(.66)** 

 Double support group (full parents support and moderate 
peers support) 

1.09 
(.77) 

2.36 
(.73)** 

 Double support group (full parents support and full peers 
support) 

4.99 
(.71)*** 

2.87 
(.69)*** 

 Full support group 5.37 
(.62)*** 

4.02 
(.60)*** 

 No support (reference group) 47.21 
(.55)*** 

50.28 
(.91)*** 

 Gender  -1.21 
(.36)** 

 Race   -1.11 
(.10)*** 

 Parental education  1.65 
(.14)*** 

 Parental occupation  2.34 
(.46)*** 

Slope  One support group .29  
(.18) 

.30 
(.18) 

 Double support group (full parents support and moderate 
peers support) 

.62 
(.20)** 

.67 
(.20)** 

  Double support group (full parents support and full peers 
support) 

.71 
(.18)*** 

.63 
(.18)** 

 Full support group .84 
(.16)*** 

.78 
(.16)*** 

 No support (reference group) 2.97 
(.14)*** 

2.84 
(.24)*** 

 Gender  .24 
(.09)* 

 Race   -.12 
(.03)*** 

 Parental education  .12 
(.04)** 

 Parental occupation  .08 
(.12) 

Note: Model 1 = Model without covariates, Model 2 = Model with covariates. 
*P < .05, **P < .01, ***P < .001 
 




