
Quantitative Results (N = 1605) 
 
•  The number of students qualifying as at risk in each of the risk categories above are 

presented in Table 2 by gender, race/ethnicity, and grade level. Venn diagrams (Figure 1) 
indicate the number of students who were deemed at risk across multiple categories.  

Theoretical Framework 
•  In his social cognitive theory Bandura (1986) contended that human functioning is the 

result of a complex interplay of personal, behavioral, and environmental factors that are 
reciprocally influential.  

•  Self-efficacy, or the belief in one’s ability to complete a given task, has been shown to be 
related to academic achievement (Bandura, 1997).  Bandura’s hypothesized sources of self-
efficacy (mastery experience, social persuasion, vicarious experience, and physiological 
experience) describe the ways in which individuals can receive and process information that 
informs their beliefs about what they can do.  The experiences that shape these sources of 
self-efficacy are informed by personal, behavioral, or environmental factors. 

•  We use this framework in the area of mathematics learning to examine what it means for 
children to be “at risk.” 

 

 

 

 

 

 

•  Researchers typically have identified students at-risk in mathematics through 
standardized test scores (Bryant et al., 2008; Hanich et al., 2001; Telese & Kulm, 1995; 
Vukovic & Siegel, 2010) or teacher ratings of academic performance (Teisl et al., 2001). 
Psychological and environmental variables have received less attention as possible 
markers of academic vulnerability. 

•  Two psychological variables have been shown to be related to students’ performance in 
mathematics. Self-efficacy has been shown to be a powerful predictor of math 
performance (Klassen & Usher, 2010).  More recently, researchers have shown that 
students who hold a view that math ability is fixed as opposed to changeable are more 
likely to be handle setbacks maladaptively, which puts them at greater risk of academic 
difficulty (Dweck & Molden, 2005).  

•  School mobility has also been found to be negatively related to math achievement 
(Audette, Algozzine, &  Warden, 1993; Engec, 2006). Other findings have indicated that 
factors such as family income and ethnicity may play a role in both school mobility and 
achievement scores (Wright, 1999).  

 

Purpose of the Study 
In this study we sought to:  

•  Use multiple social cognitive criteria to identify students who might be considered at risk 
in the domain of mathematics.  

•  Describe the students who are at risk according to this classification in terms of their 
gender, ethnicity, and grade level.  

•  Examine how students who are identified as at risk across multiple criteria (behavioral 
psychological, and/or environmental) describe what would make them feel more confident 
in mathematics. 

Table 1. Criteria for Identifying Students as “At Risk” 

Using Multiple Criteria to Identify and Assist  
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Table 2. Number of Students Meeting Risk Criteria by Gender, Ethnicity, and Grade Level 

 

Analyses 

A risk score (0 = not at risk, 1 = at risk) was assigned to each student for each of the nine 
categories.  A sum risk score was then tabulated for each student (0-9). Cross-tabulation was 
used to examine risk by group membership.  We used NVivo 9.0 to analyze and code open-
ended responses from students qualifying as high risk (risk score of 3) in any category.  A total 
of fourteen initial codes taken from Bandura’s (1997) hypothesized sources of self-efficacy as 
well as from previous research (see handout).   

Results 

Discussion and Implications 
 
•  The role of the mastery experience seems to be the most often endorsed source of self-efficacy 

among academically at-risk students.  However, there does appear to be a larger reliance upon social 
persuasion and support from teachers with at-risk students.   

•  In future studies, it will be useful to interview students identified as at risk to understand their 
perception of their performance and their learning process.  More in-depth qualitative studies would 
yield useful information on the interpretations of learning experiences by these individuals and the 
ways in which educators can provide additional support to these students.  

•  A one-dimensional approach to identifying at-risk students does provide a complete picture of the 
multi-faceted sources of risk . Psychological factors should also be taken into account when assessing 
student risk and devising interventions. 

•  Investigating multiple levels of environmental risk factors (classroom, home, school) separately may 
provide more sensitive indicators of risk (e.g., absenteeism, disciplinary referrals). 

•  Using powerful statistical modeling such as latent class analysis would provide a clearer picture of a 
student’s probability of being at risk in the future.  
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Behavioral 

Environmental Personal 

Method 

Participants and Data Sources 

Participants were selected from 2046 students in Grades 6-8 enrolled in four middle schools in 
the Eastern U.S.  Students for whom we were missing data on any of the variables outlined 
below were excluded from analysis (n = 441), resulting in a final sample of 1605 students. Data 
were collected using school records and a survey administered to students during their math 
classes.  

Nine criteria representing behavioral, psychological, and environmental factors were used to 
identify at-risk students (see Table 1 for a full description). Students were also asked to respond 
to the following open-ended prompt: “In the space provided below, write something that has 
happened that made you feel MORE confident about yourself in math.”  

  Gender Race/Ethnicity Grade Level 

Risk Criteria 
Boys 

(n = 812) 
Girls 

(n = 793) 
White 

(n = 876) 

African 
American 
(n = 491) 

Asian 
(n = 29) 

Hispanic 
(n = 145) 

Other 
(n = 64) 

6th  
(n = 574) 

7th  
(n = 634) 

8th  
(n = 397) 

Standardized Test Score 
in Math (KCCT) 196 188 152 193 0 30 9 117 146 121 

Math Report Card 
Grade 311 188 243 189 5 42 20 159 183 157 

Diagnostic Test in Math 
(MAP) 233 238 195 220 1 40 15 140 201 130 

Student Mobility 236 236 189 206 5 48 24 152 182 138 

Teacher Rating of 
Mathematics Motivation 181 178 170 154 2 22 11 88 154 117 

Math Course  
Placement 48  55  42 52 0 5 4 2  5 96 

General Math Self-
Efficacy  97 139 121 59 2 38 16 80 96 60 

Math Skills Self-Efficacy  109 125 121 76 2 27 14 93 84 57 

Implicit Theory of Math 
Ability 170 117 135 113 4 25 10 112 112 63 

Criterion-
Referenced  
Math Test 
 (N = 384) 

Math Report 
Card Grades  

(N = 499) 

Norm-
Referenced 
Math Test  
(N = 471) 

n = 56 

n = 120 

n = 95 

n = 76 

n =  
180 

n = 215 

n = 28 

HIGH RISK 

Math Skills Self-
Efficacy  

(N = 234) 

Implicit 
Theories  
(N =287 ) 

General Math 
Self-Efficacy 

(N = 236) 

n = 70 

n = 79 

n = 75 

n = 32 

n = 50   
 

n = 170  

n = 35  

School Mobility  
(N = 472) 

Math Course 
Placement 
 (N = 103) 

Teacher Rating 
of Student 
Motivation  
(N = 359) 

n = 306 

n = 112 

n = 188 

n = 28 

n = 31 
 

n = 21 

n = 23 

Academic Performance at School 
Achievement on Standardized Tests 

Teacher Judgments of Student Motivation 
Course Placement (i.e., tracking) 
Family Stability 

Self-Efficacy Beliefs 
Implicit Theory of Ability 

Qualitative Results (n = 276) 
 
•  Mastery experiences and social persuasions were the most often reported sources of self-

efficacy among students classified in the highest risk categories. Sample responses follow: 
•  Mastery experience: “When I did the hardest math problem by myself without anyone’s help” (Girl, Grade 8) 
•  Social persuasion: “When I got a question right and my teacher told me I was great at math and that I could be 

a math musision [mathematician].” (Boy, Grade 6) 
•  Students in the behavioral and environmental high-risk categories reported help availability from 

the teacher and teaching style more often than did students in the personal risk category. 
•  Help availability by Teacher: “[My teacher] having little prompts on the board telling us we’ll do great and to do 

our best on the test.  She also comes around and helps us understand the question if we don’t get the 
question. She will also come around the room with little sticky notes that have encouraging messages on them 
so I think she is a good influence to others.” (Girl, Grade 6) 

•  Several responses indicated the importance of encouragement and modeling from teachers: 
•  Vicarious experience/Teaching style: “When my teacher shows the math problem on the board, because it 

shows me that I can do the same thing.”  (Girl, Grade 8). 
•  Vicarious experience/Teacher: “The teacher messes up sometimes like us.” (Boy, Grade 7) 

High Achievement 
Risk  

(N =180) 

High 
Environmental 

Risk 
(N = 31) 

High 
Psychological 

Risk 
(N = 50) 

n = 11 

n = 36 

n = 0 

n = 3  
 

n = 10 

n = 18 

n = 148 

Figure 1. Relationship of Risk Factors Across Personal, Behavioral, and Environmental Risk Factors  

Personal/Psychological Risk Factors 

Behavior/Achievement Risk Factors 

Environmental Risk Factors 

This figure represents the intersection of risk factors among students with 
highest risk (i.e., risk score of 3) in each of the three categories.  


