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Culture as Mediator: A Structural Equation Model to Predict the Mathematics Achievement of African American Middle School Students

The knowledge and skills that successful students are now challenged to possess reflects a growing demand for mastery of “twenty-first century skills” such as communication, collaboration, and self-regulation, among others (AACTE, p. 6; Kyllonen, 2006).  The thrust towards these skills is evident in the new Common Core state standards, which have been adopted by forty-six states, the Program International Student Assessment (PISA) 2014 international exam, and by the Educational Testing Services’ initiative to expand their measurement so that it includes an assessment of students’ 21st century skills.  High achieving students of the 21st century will have a strong proclivity for collaborative inquiry and will be well accustomed to the role of a team player.  Leaders of the 21st century will be able to engage with a group of diverse individuals in order to propose innovative solutions to solve complex, real world problems.  Students who remain isolated during the learning process and who are not given the opportunity to develop strong collaboration skills will be left behind (Darling Hammond, 2010; Slavin; 1988). 

Education researchers have noted the use of collaborative learning practices in successful urban, predominantly African American school settings (Hale-Benson, 1989; Johnson & Johnson, 1989,1991; Ladson-Billings, 1995; Wenzel, 2000).  Their research suggests that some African American children’s preference for collaborative work is a reflection of their socialization within communities that have long emphasized cooperative efforts.  Specifically, they highlight communalism as an African American cultural framework
 that captures the learning orientation of many African American students.  Under a communal orientation individuals are open to the influence of others in the shaping of their knowledge, beliefs, and behaviors.  Functioning as interdependent (rather than individualistic), a communal-oriented framework is captured by the West African axiom, “I am because we are and since we are therefore I am” (Boykin, Jagers, Ellison, & Albury, 1997, p. 410).
This is not to say that African American students are deficient of the personality traits, intrinsic motivation, and locus of control necessary for achievement.  On the contrary, seminal motivation theory literature suggests that African American students possess many motivational assets for achievement, especially in light of the barriers they face (Graham, 1994).  In addition, previous arguments that suggested that African American students possess an external, rather than internal, locus of control fail to consider the communal framework.  Under a communal framework, all members take personal ownership and responsibility for their actions and behaviors and recognize the individual role that they must play to be able to contribute to the group (Willis, 1989).  Thus, individuals in a communal culture have a high regard for feedback from and collaboration with the group because they view their individual actions and behaviors in relation to the benefit of the group.  
Purpose of the Study
Many scholars have examined the critical role that teachers can play in promoting collaborative practices within the classroom.  However, at the time this paper was written, very little information relating to the role of teacher support in promoting African American students’ co-regulation, self-regulation, and help seeking behaviors was readily accessible.  The purpose of the present study is to examine the role that help seeking behaviors and teacher support have on middle school, African American students’ co-regulation and self-regulation skills in the mathematics classroom.  We hypothesize that help seeking behaviors and teacher support are significant predictors of co-regulation and self-regulation skills.  We focus on the relationship between co-regulation and self-regulation for African American students in the presence of help seeking behaviors and teacher support and we expect for co-regulation to be a significant predictor of self-regulation.  Finally, we examine the associations between co-regulation, self-regulation and academic achievement as measured by standardized test scores on a high-stakes, middle-school mathematics exam.  We propose that both co-regulation and self-regulation skills are significantly related to achievement. Our hypothesized theoretical model is shown in Figure 1
Literature Review
Communalism and academic achievement

Classrooms where teachers and students are actively engaged in discussion and problem solving, together, characterize communal learning environments.  Walters (2000) points out that, “Cooperative learning redefines teaching and the role of the educator.  With students working together in groups, the teacher often functions as a facilitator rather than a lecturer” (p. 1).  As the quote suggests, students are active learners in these classrooms and work to support each other as they internalize and develop a personally meaningful understanding of the content.

Several studies have linked communal learning environments to the academic achievement of African American students.  Serpell et al. (2006) has conducted research on the concept of transfer, which explores students’ ability to use the knowledge and skills that they gain in one context or domain to apply it to another novel context or domain.  Using the findings from three White and Black heterogeneous groups (two experimental and one control group who received no communal prompting) the authors found that both African American and White students benefit from communal learning contexts, as measured by their individual outcomes on an initial learning problem-solving quiz.  However, when students in the study were asked to transfer what they learned during the group problem-solving exercise to solve a related but completely new problem, communal learning appeared to be a stronger predictor for African American student achievement.
A. Wade Boykin, noted scholar and educational psychologist has closely examined the significance of Black students’ communal learning orientations.  His research team studied the frequency of three “Anglo-cultural” expressions (individualism, competition, and bureaucracy orientation) and three “Afro-cultural” expressions (movement, verve, and communalism) in the learning orientation of the classroom (Boykin, Tyler, & Miller, 2005).  Their data was collected from fifty-two observations of the learning orientations of twenty-one predominantly Black, elementary classrooms.  Briefly, their findings suggest that out of a total count of 429 coded classroom observances, 381 (89%) reflected Anglo-cultural themes and 48 (11%) reflected Afro-cultural themes.  In other words, Anglo-cultural expressions, like individual learning via teacher-directed whole group instruction, were typical in the classroom learning contexts.  Afro-cultural expressions were marginalized in the classroom learning contexts examined in this study.  Communalism was observed 3% of the time and was most evident in instances where students sought help from their peers or were encouraged to seek the help of others by their teachers.  Their findings also suggest that teacher-initiated expressions tended to reflect Ango-cultural themes but student-initiated expression reflected Afro-cultural themes.  Thus, despite the instructional emphasis on Ango-cultural themes like individualism, Black students in this study still sought out classroom interactions with their peers that would satisfy their collaborative learning preference.
The Serpell et al. (2006) and Boykin (2005) studies support the contention that although African American students experience academic benefits from classroom communal orientations, many classroom contexts are not aligned to the communal framework.  Further, according to Serpell (2006), classrooms are supporting a communal framework when “individuals collaborate because the collaboration is in and of itself valuable and rewarding, such that the essence or ‘point’ of group work lies in the sharing and interdependence and not necessarily the outcome of the joint work” (Serpell, 2006, p.421).  However, many collaborative classroom endeavors are a means to an end; the practice of collaboration is in place so that students are gradually scaffolded into individual, self-regulated learning (Hadwin and Oshige, 2011; McCaslin, 2009).
Co-regulation
Co-regulation is typically present in classrooms where the teacher and students discuss task specific goals or when students work in peer groups and take on individual roles for task completion.  According to Hadwin and Oshige (2011), co-regulation is,
The temporary sharing or distributing of self-regulatory processes and thinking 
between a learner and a more capable other (peer or teacher), where the learner 
transitions toward self-regulatory practices...and [learns] to engage and control their own 
self-regulatory strategies, evaluations, and processes by observing, requesting, 
prompting, or experimenting with self-regulation with a supportive other (p. 248).

McCaslin (2009) adds that co-regulation can be summed up as “the relationships among cultural, social, and personal sources of influence that together challenge, shape, and guide (co-regulate) identity” (p. 137).  Within the literature, co-regulation is thought to build upon the Vygotskian notion of the Zone of Proximal Development.  Learning occurs both within the student and is co-regulated, externally, by the Zone of Proximal Development as determined and maintained by the teacher.  As students receive useful learning support from their teachers, teachers receive verbal and nonverbal cues about where to adjust their instruction for the changing Zone of Proximal Development.

Based on these findings, co-regulation involves the interaction between “the self” and the outside world so that the individual can make adjustments to their thinking and behavior through the feedback of others.  Co-regulation in the classroom is captured by concepts like collaborative learning and cooperative work.  However, communalism and collaborative learning are not the same.  Communal orientations emphasize others in relation to self but individualistic orientations emphasize the self in relation to others. 

Hypothesis 1: To test out our theory, we propose that our student sample’s co-regulation 
skills will positively relate to their mathematics achievement, as measured by the CRCT. 
Self-regulation 

Many psychologists and scholars have provided varied definitions for the construct, academic self-regulation.  Schunk and Zimmerman (2008), noted self-regulation theorists, posit that, “Academic self-regulation is not a mental ability, such as intelligence, or an academic skill, such as reading proficiency; rather, it is the self-directive process through which learners transform their mental abilities into academic skills” (p. 2).  Their work also captures the cyclical stages of self-regulation.  Self-regulation, an open-ended process towards learning, cycles through three important stages: forethought, performance or volitional control, and self-reflection.
       
The forethought phase is the stage where the student gathers influential messages (from personal and social sources) and beliefs that will determine the trajectory of their work.  This process includes goal setting and strategic planning.  In addition, intrinsic interest in the subject matter seems to be a major contributing influence in this phase.  During the second phase, the performance phase, the student must focus their attention on the instruction and constantly monitor their own understanding, behaviors, and performance.  This phase is particularly important because the self-monitoring that occurs during the performance of an activity enables learners to “isolate the source of error or confusion when one is performing poorly” (Zimmerman and Cleary, 2006, p. 60).  As they gauge their own learning, they must prepare to reflect on what was learned.  During the third phase, the self-reflection phase, students evaluate their performance.   In this evaluative phase, students begin to make attributions; reflecting upon the causes of their academic successes or failures and negotiate their expectancies for future performance (Weiner, 1986).

A major finding from Patrick, Ryan, and Kaplan (2007) suggests that co-regulation, and not self-regulation, significantly predicted the math grade achievement of a predominantly White sample of 4th and 5th grade students.  In discussing their initial hypothesis that both co-regulation and self-regulation would significantly predict achievement, they argued that the method to assess student achievement is important to consider when examining self-regulation and co-regulation.  As they posit, teacher grades and scores are more effective measures for assessing behavioral/social engagement and thus related more to co-regulation skills.  On the other hand, tests that measure “synthesis, analysis, and deep level understanding of content” (Fredericks, Blumenfield, & Paris, 2004, p. 71) are more effective measures of cognitive engagement and draw more from self-regulation skills.


Their point is quite significant to this study given the evidence that suggests African American students’ preference for collaborative activities, which utilize co-regulatory skills. Students from communal oriented cultures will benefit from instruction and assessment that considers their cultural framework and from teachers who help them make connections between two seemingly dichotomous worlds of thought.  


Hypothesis 2: Keeping in line with previous research, we expect that student achievement 
will be positively associated with self-regulation strategies.   
Teacher support
Ryan and Patrick (2001) define teacher support as, “the extent to which students believe teachers value and establish personal relationships with them” (p. 440).  Several researchers argue that when students perceive classroom teachers as supportive to their pursuits, students report higher levels of interest in their studies and academic performance (Goodenow, 1993; Midgley et al, 1989).  In the presence of teacher support, students are less anxious about performance on a given task because they believe that help from the teacher is readily available, whenever needed.
Wentzel (1997) agrees that students who perceive teacher support may be academically motivated to achieve simply because they experience less stress and negative affect when faced with academic and social challenges.  Several studies provide evidence that suggests that teacher support is correlated positively with student academic achievement (Felner, Aber, Primavera, & Cauce, 1985; Goodenow, 1993; Wentzel & Asher, 1995).
Care 
The idea that teacher support takes the form of caregiving has also been discussed in the literature.  Noddings (1992) and Noblit (1993) agree that the pedagogical care that teachers provide is instrumental to ensuring a supportive, social classroom environment.  In a study on a predominantly White, eighth grade sample of students, Wentzel (1997) found that students are more likely to engage in classroom activities when they feel valued and supported by their classroom teacher.  
Importantly, Wentzel concludes that students who identify caring teachers agreed that caring teachers provide very specific types of support.  Namely, students believe that caring teachers care about teaching and make special efforts to teach is special ways that makes their class interesting.  Students also believe that caring teachers support democratic communication and interaction in the classroom.  These students mentioned that communication with caring teachers is open and reciprocal and that caring teachers talk with students, pay attention to students, listen to students, and ask students questions.  Caring teachers are also concerned about student’s non-academic functioning.  As Wentzel describes, caring teachers notice when students are troubled and acts as a friend to students by asking them what’s wrong and talking with them about their problems.
Teacher’s positive appraisal of student effort and student performance is also an indicator of teacher care.  According to the students in Wentzel’s study, caring teachers are teachers who correct students’ work and give verbal praise for good work.  Finally, the largest indicator of a caring teacher, according to these students, was whether teachers view students as learners.  Teachers who recognize each individual student for their academic skills, challenges, and contributions to the class were regarded as caring teachers.  This form of care can be observed when teachers asks students if they need help, take time to explain concepts or instructions until students understand, and calls on students to respond to questions.
Instrumental Support

Teacher instrumental or academic support is addressed in the work of Ryan, Patrick, and Kaplan (2007).  They state, 

Researchers sometimes also have investigated perceptions of teachers’ academic support; 
these include beliefs that the teacher cares about students’ learning, wants to help them 
learn, and wants them to do their best. These two types of teacher support are 
distinct…however, because measures also tend to be correlated highly, they are 
sometimes summed to form a single measure of teacher support (e.g., Wentzel, 1997) (p. 
84).

In their study they find, however, that teacher emotional support, and not teacher academic support, positively related to self-regulation and co-regulation strategies.  However, given the difference in findings, especially between predominantly African American and White samples, more empirical attention to the function of teacher support for African American students is warranted. 


Hypothesis 3: We hypothesize that teacher support will be a significant predictor for the 
achievement of our African American student sample.      

Help-seeking behaviors

Students exhibit academic help-seeking behaviors by asking questions and seeking assistance when it is not required in order to gain clarity and understanding.  Help-seeking usually manifests as a volitional strategy, where students are focusing their attention to the details of instruction and are managing their understanding in order to avoid possible confusion and failure.  Ryan and Pintrich (1997) argue that adolescents, more than younger children, are better able to determine if further assistance or help is needed but are, nonetheless, less likely to seek academic help. 
       
Newman’s (1990) study on 3rd, 5th, and 7th grade students sheds light on the contradictory behaviors of middle-school age children.  The researcher argues that middle school students’ attitudes about the social costs of seeking help inhibit their help seeking behaviors.  In addition, in order to seek out academic help, middle school students must believe that they possess a high level of competence in the subject matter and need to believe that seeking help is beneficial to their understanding.  In other words, middle school students must believe that if they seek help they will receive adequate help.  They must also believe that they possess a general competence in the academic area, but only need guidance in a small and specific area.

Graham’s (1994) discussion points out an important distinction between African Americans aspirations (what one would like) and expectations (what one anticipates).  She argues that African Americans tend to have high aspirations while “scaling down” their expectations, “especially in the face of perceived barriers to upward mobility” (p. 66).  Graham’s observation gives pause to the possibility of healthy psychological responses that preserve African American motivation.  In the present study, Graham’s comments might also indicate that African American students may seek help because they aspire, not expect (Ryan & Deci, 2000; Wigfield & Eccles, 2000), to benefit.  

Hypothesis 4: Thus, given the theoretical literature, we expect that the presence of help 
seeking behaviors will positively relate to co-regulation and self-regulation skills. 
Methods

Participants and Procedures

A total of 1,665 middle school students in a suburban school district that is just outside of a major metropolitan city in the southeastern U.S. were surveyed for this research.  Students filled out two surveys, which were administered separately on two days.  The surveys had a total of 11 measures and the present study reports on four of these measures: help seeking behaviors, teacher support, co-regulation strategies and self-regulation strategies. Additionally, the present study focuses on 440 students who self-identified as African American when prompted to respond on the survey. We used the imputation option in PRELIS to manage the missing data. Via this process, missing information of cases that had similar response patterns over a set of matching variables were replaced by a similar complete case. After imputing the data, our total sample was made up of 175 self-identified African-American or Black middle school students. 

Measures

To ensure scale parsimony, selected items in each measure were reduced. The remaining items on each measure were submitted for Confirmatory Factor Analysis (CFA) to analyze their fit. The measurement model consisted of four measures (Help Seeking Behaviors, Teacher Support, Co-regulation strategies and Self-regulation strategies), prior math achievement (as measured by CRCT 2011), and math achievement (as measured by CRCT 2012). 

Help Seeking. 
In an attempt to capture students’ help seeking behaviors, students were given 11 Likert-type questions regarding their help seeking behavior in their mathematics class. The Likert-type question scale provided a total of six options which ranged from definitely false to definitely true (F-definitely false, F- mostly false, F- a little bit false, T- a little bit true, T- mostly true, and T- definitely true).  The help seeking measure consists of two sub-constructs; namely, avoidance behaviors and perception of benefits (Ryan & Deci, 2000; Wigfield & Eccles, 2000). The avoidance sub-construct relates to student behaviors that reflect evading help from the teacher, peers, and helpful others when one is in need of academic assistance.  Given the research that suggests that African American students give and receive high levels of help in the presence of collaborative processes (Webb & Farivar, 1994) we decided to exclude the items from the avoidance sub-construct. The benefits sub-construct consists of items that capture student perceptions of the benefits of seeking help and the potential gains in the form of mathematics knowledge, improved understanding or personal satisfaction.  Of the 6 items comprising the benefits sub-construct, we removed 3 items for parsimony. Confirmatory factor analysis was used to analyze the remaining 3-item scale and the results indicated a perfect fit, given the fit indices. 
Teacher Support. 
Given the crucial role of teachers in the learning process of students, we endeavored to capture students’ perceive teacher support using 16 Likert-type scale questions. The instructions for the survey prompts respondents to circle the letter that best describes their viewpoint by marking one of six scale options ( F- definitely false, F- mostly false, F-a little bit false, T- a little bit true, T- mostly true, T-definitely true).  The teacher support measure consists of two sub-constructs: teacher care and instrumental support.  Following previous research studies that suggest that successful teachers of African American students demonstrate their care by warmly demanding their high academic performance and creating a culture of achievement (Roberts, 2010; Ware, 2006), we decided to keep teacher support as one entity.  For the sake of parsimony, we removed items that seemed to be repetitive. The four remaining items, 2 from the care sub-construct and 2 from the instrumental sub-construct, were submitted for confirmatory factor analysis which reported a good fit base on the fit indices ([image: image1.wmf]2
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= 7.01, df = 2, RMSEA = 0.12,  SRMR = 0.03, GFI = 0.98, AGFI = 0.90, and CFI = 0.99).
Co-regulation. 
To capture co-regulation, students were given 13 Likert-type questions on a scale ranging from 1 to 6 from never to all the time (1- never, 2- rarely, 3- occasionally, 4- sometimes, 5-often, and 6-all the time). We decided to divide the questions into three thematic groups: students helping to co-regulate others, students receiving co-regulation from others, co-regulation processes within the class excluding teachers.  In an effort to capture co-regulation processes outside of the classroom (i.e. communal processes), we focused only on the ten items that reflect collaborative processes outside of the classroom.  For the sake of scale parsimony, we removed six of the items to minimize any overlap in meaning. The remaining 4 items were submitted for CFA and the results indicate a good fit base on the fit indices ([image: image2.wmf]2
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= 4.73, df = 2, RMSEA = 0.089, SRMR = 0.02, GFI = 0.99, AGFI = 0.93, and CFI = 0.99).
Self-regulation. 
The measure of self-regulation had eight Likert-type questions on a scale ranging from 1 to 6. The questions assess the frequency of students’ use of self-regulatory skills and strategies.  Survey participants chose from six response options that range from never to all the time (1- never, 2- rarely, 3- occasionally, 4- sometimes, 5-often, and 6- all the time). The measure has two sub-constructs: quantity and quality (Linnenbrink, 2005). The quantity sub-construct consists of four items, which capture students’ persistence in completing their mathematics work. The quality sub-construct consists of four items which capture how often students’ plan, monitor, and check their understanding in mathematics. For the sake of parsimony, four items were removed. The four items remaining in the self-regulation measure were submitted for CFA, the fit indices suggest a good fit ([image: image3.wmf]2
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= 2.47, df = 2, RMSEA = 0.04, SRMR = 0.02, GFI = 0.99, AGFI = 0.96, and CFI = 0.998).  

Analysis Plan
Since we are interested in testing hypothesized latent structural relations, we used Structural Equation Modeling (SEM) to test our hypotheses. First, for parsimony reasons, the number of items was reduced for each of the latent variables. The remaining items were submitted to confirmatory factor analysis.  Second, to assess normality, outliers, and linearity, the standardized residuals were plotted against the standardized predicted values. There was no indication of pattern, trend, or heteroscedasticity in the graph. The model has two outliers that we decided to keep.  Finally, we checked for multicollinearity and the collinearity requirement was also fulfilled.  

From these initial tests it appears that all necessary assumptions required for SEM were met reasonably well. Our third step involved the creation of the measurement model using the remaining items and adding previous math achievement (as measured by CRCT 2011) and future math achievement (as measure by CRCT 2012).  To test our hypotheses, we ran our theoretical model (see Figure 1). Based on our theory about the cultural discontinuity of African American communal orientations and the individualist nature of achievement, as reported by a single standardized test, we predicted that all of the proposed relationships would be positive except for one: the path between co-regulation and Achievement. Furthermore, we expected that although co-regulation does not directly influence academic achievement, it does indirectly relate to achievement via self-regulation.  Thus, we expected the path from co-regulation to self-regulation to be positive. For the purpose of this study, we analyzed the direct and indirect influences of all the constructs to understand how the constructs relate to each other and how they contributed to the achievement of the African American students in our study.

LISREL version 8.80 (Jöreskog and Sörbom 2006) was used to analyze the data in this study. The covariance matrix was generated by PRELIS Version 2.80 (Jöreskog and Sörbom 2006). LISREL provides fit indices to judge the goodness of fit between the theoretical model and the empirical data structures. To assess goodness of fit, this study uses the following indices: Chi square goodness of fit ([image: image4.wmf]2
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), the root mean square error approximation (RMSEA), the standardized root-mean-square residual (SRMR), the comparative fit index (CFI), and the expected cross-validation index (ECVI). 
Results

Validating the measurement model. 
The hypothesized full measurement model includes 6 latent variables: help seeking, teacher support, co-regulation, self-regulation, prior achievement, and achievement. The measurement model fit indices indicated a good fit ([image: image5.wmf]2
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= 198.15, df = 106,  [image: image6.wmf]2
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/df =  1.87, RMSEA = 0.071, SRMR = 0.05, GFI = 0.88, AGFI = 0.83, and CFI = 0.96).  Additionally, factor loadings were strong as shown in table 1. In table 2 the means, standard deviations, and bivariate correlations for the latent variables are given.
Testing and validating the hypothesized model. 
After testing and validating the hypothesized model we concluded that the model is a good fit with our empirical data, based on the SEM analysis using LISREL ([image: image7.wmf]2
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= 205.04, df = 110,  [image: image8.wmf]2
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/df =  1.86, RMSEA = 0.071, SRMR = 0.06, GFI = 0.88, AGFI = 0.83, CFI = 0.95 and ECVI = 1.70).  Overall, the model explains 49% of the variances in students’ achievement in mathematics as measured by CRCT 2012. Help seeking behaviors and teacher support explained 15% of the variance in co-regulation.  Help seeking behaviors, co-regulation and teacher support explained 50% of the variance in self-regulation. Two paths were found non-significant in our hypothesized model; namely, the path from teacher support to co-regulation and the path from co-regulation to achievement.

Testing and validating alternative model 1. 
Our hypothesized model captures the relationships among the latent variables in accordance with many of the former findings regarding African American students’ help-seeking behaviors, teacher support, and self-regulation.  Likewise, our theory of cultural discontinuity for communal-oriented frameworks within schools that privilege individualistic orientations seems to also be captured in the model; perhaps, serving to explain co-regulation as an insignificant predictor of achievement. 
However, we created an alternative model to unpack the teacher support measure, which is sometimes separated into two sub-constructs.  To explore this prior research in relation to African American students, we hypothesize that separating the construct into two sub-constructs will fail to significantly predict the needed teacher support for African American student achievement.  The fit indices for alternative model 1 indicate a good fit ([image: image9.wmf]2
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= 222.88, df = 121,  [image: image10.wmf]2

c

/df =  1.84, RMSEA = 0.070, SRMR = 0.05, GFI = 0.87, AGFI = 0.82, CFI = 0.96,).  
However, six of the paths were non-significant as opposed to two non-significant paths in our hypothesized model (see Fig. 3). In the alternative model, the paths from the sub-constructs teacher care and instrumental teacher support to co-regulation and self-regulation were non-significant. Since our alternative model was not derived solely by dropping or adding paths from the hypothesized model, we were unable to use Chi Square difference tests to find out how much the models differ from each other. However, the hypothesis model appears to be a better fit when we analyze the number of significant paths and fit indices in the models.

Discussion and Implications

As mentioned previously, multicultural and cultural studies scholars have argued that in order for students of color to realize academic achievement and school success, the classroom environment and the teachers’ pedagogical approaches should draw from what is clearly known and well articulated about African American culture.  This study attempts to add to this argument by offering a quantitative analysis.  Through the use of structural equation modeling, we were able to examine the relationships between help seeking behaviors, teacher support, co-regulation strategies and self-regulation strategies as they predict achievement. 

Our hypothesized model supported our theory and much of the reviewed literature.  The present study indicates that although co-regulation does not directly influence achievement, co-regulation influences achievement indirectly via self-regulation. Since self-regulation is cited as a significant predictors of achievement in mathematics, it is important to note that in the presence of co-regulation strategies, African American students have a clear path to achievement in mathematics.  

The path is mediated, however, by the presence of teacher support and help seeking behaviors.  Thus, African American student achievement in a cultural framework that is not their own is heavily dependent upon their teacher’s ability to broker culture and know how and when to shift from communal orientations to individual orientations.  


Also of note is the insignificant path from teacher support to co-regulation.  Since we limited the items on the co-regulation scale to capture the types of collaborative processes that students engage outside of the classroom, it is not surprising that the path is insignificant.  Future studies will include items that capture co-regulation within the classroom and will add items to capture the role of teachers in promoting co-regulation. 


The path from teacher support to self-regulation was significant. In short, teacher support and help seeking influence students’ achievement in mathematics either directly, indirectly or both, via co-regulation and self-regulation. These findings reaffirm the vital role that members of a community play in the achievement of African American children. Furthermore, for these benefits to be achieved, it is essential for teachers to remember that students need to be able to perceive their care and instrumental support as one entity. The alternative model suggests that when students perceive receiving only one type of teacher support whether it is care or instrumental, the paths to co-regulation and self-regulation are insignificant. 

Finally, although the present study examines African American students, we believe that our findings may not be exclusive to African American children.  It is possible that other students of color also experience cultural discontinuity in mono-cultural classrooms.  Thus, implications can be made to the field of teacher education from our findings from this study.  More specifically, by acting as brokers of culture, good teachers can help their students learn the “culture of power”.  In the case of mathematics classrooms, teachers must assist students of color by instructing them on how and when to shift from communal orientations to individual orientations.   As we found in our study, mathematics achievement on a single, standardized test requires student’s self-regulation strategies and skills.  Finally, teachers empower their students of color and demonstrate care by setting high expectations and demanding that each student strive for excellence.
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Appendix

	Table 1 Factor loadings of survey items in the measurement and structural model

	Latent Variable
	Item
	Factor

loading
	Cronbach’s

alpha

	Help Seeking- benefit
	I like to ask for help in math class because it helps me understand math better
	0.77
	0.78

	
	I like to ask for help in math class because it helps me understand the topic more 

  completely
	0.79
	

	
	I think asking questions in math class helps me learn
	0.72
	

	Teacher 

Support
	My math teacher believes I can do well in math class
	0.81
	0.84

	
	My math teacher cares about me as a person
	0.76
	

	
	My math teacher assists me when I need help
	0.79
	

	
	My math teacher explains math concepts in ways that I can understand
	0.74
	

	Co-Regulation
	Someone besides my math teacher tells me that I am on the right track in solving

  Math problems
	0.70
	0.84

	
	I talk with someone else besides my math teacher about the steps I used to solve

  a math problem
	0.79
	

	
	Someone besides my math teacher asks me questions to guide me through the   

  steps to solve math problems
	0.84
	

	
	Someone besides my math teacher checks over my math work
	0.75
	

	Self-Regulation


	When I do math, I check over my work
	0.70
	0.75

	
	When I do math, I ask myself questions to help me understand what to do
	0.68
	

	
	Even when my math work is dull and uninteresting, I keep working until I finish
	0.79
	

	
	Before I start a math problem, I read through all of the information to see how to   

  organize it
	0.63
	


	Table 2  Means, standard deviations and bivariate correlations for latent variables in the model (N= 175 )

	
	1
	2
	3
	4
	5
	6

	1.Help Seeking
	--
	
	
	
	
	

	2. Teacher Support
	0.66
	--
	
	
	
	

	3. Co-Regulation
	0.38
	0.31
	--
	
	
	

	4. Self-Regulation
	0.67
	0.58
	0.44
	--
	
	

	5. Prior Achievement
	0.12
	-0.01
	-0.04
	-0.11
	--
	

	6. Achievement
	0.22
	0.11
	0.13
	0.19
	0.64*
	--

	
	
	
	
	
	
	

	Means
	13.79
	19.10
	14.79
	16.90
	823.89
	829.75

	Standard deviations
	3.58
	4.65
	5.74
	4.43
	28.20
	28.48

	Note  * p < 0.05 (two tailed)
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Fig. 1 Hypothesized structural equation model with hypothesized directions ( indicates 2 positive relationship
betiween the variables, - indicates a negative relationship between the variables)
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Fig.2 Structural equation model for the relationships between help seeking, teacher support, co-regulation, self-
regulation, prior achievement and achievement (standardized coeffcients). All coeffcients are significant (p <05)
‘expect for two (the dash line indicates the path was non-significant).
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Fig. 3 Altemative structural equation model 1 or the relationships between help secking, care, instrumental, co-
regulation, self regulation, prior achievement, and achievement (Standardized coefficients). Four coefficients are
significant (p < 05, the paths with sofid ines indicate the path i significant) and six coefficients are non-significant
(the dashed-amows indicate the path is non-significant).




� It should be noted that although culture is a critical variable in the context of student learning, it is neither static nor deterministic.  Culture is sensitive to time, location, and context.  Moreover, African American culture is far from being monolithic and is heavily influenced by such factors as class, age, gender, religion, geographic region, and language or dialect.  Culture is a product of socialization and, since it is learned, it can also be unlearned.
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