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Abstract

The purpose of this proposed study is to examine how stigma consciousness may influence different aspects of self-regulatory processes (e.g., task value, goal-orientation, self-efficacy metacognition, help-seeking, effort regulation, and attributions), and how that influences achievement. Additionally, this study also examines how self-theories about intelligence influence stigma consciousness. Specifically, previous research has focused on understanding the impact of negative stereotypes (e.g., stereotype threat) in testing situations as opposed to understanding how an individual is self-conscious about those stereotypes on an everyday basis. Additionally, few studies have examined stereotypes at the individual level and taking into consideration within group differences. This proposed research seeks to test a model of how self-beliefs, stigma consciousness, self-regulatory processes, and achievement are related. It is expected that students high in stigma consciousness will achieve academically lower than students high in stigma consciousness. Self-regulatory processes are also hypothesized to mediate the relationship between stereotype consciousness and achievement. Finally, self-theories are hypothesized to moderate the relationship between stigma consciousness and achievement. 
Stigma Consciousness and Academic Achievement: The Role of Self-Theories and Self-Regulatory Processes


Assumptions about ability according to groups are considered as stereotypes that are present within today’s diverse society. Specifically, stereotypes are defined as gross overgeneralizations of groups of people (Steel & Aronson, 1995) and function as a means through which people use to understand and categorize people and society (Aronson & Steele, 2005). Additionally, stereotypes have a strong influence on how people behave and can cause the stereotyped group to be treated and perceived differently (Aronson & Steele, 2005) by teachers (Tyson, 2003), peers (Aronson & Good, 2002), and even parents (Aronson & Steele, 2005). Essentially, stereotypes are social in nature and create different expectations, whether negative or positive, that people have about other people in their categorized groups (Aronson & Steele, 2005). These different beliefs and judgments that people make, however, are largely unconscious and have serious implications for the achievement patterns of a certain group such as African Americans (Steele & Aronson, 1995) and the degree to which people are affected by stereotypes are influenced by concepts such as self theories (fixed or malleable beliefs about intelligence) (Aronson & Steele, 2005). However, how do stereotypes act to influence achievement? Although many researchers have attempted to answer this question, none have examined stereotypes in terms of consciousness through a social-cognitive approach.
The conceptualization of stereotypes is on the idea of stigma consciousness, which is defined as the degree to which a person expects to be stereotyped by others or how aware individuals are of their stigmatized status (Pinel, 1999). Specifically, the purpose of this study is to examine how self-theories can influence stigma consciousness and how that relationship can influence achievement in mathematics through self-regulatory processes. This literature review will first focus on discussing stigma consciousness and how self-theories (e.g., beliefs about intelligence) is hypothesized to influence it. Secondly, a review of self-regulation processes according to Zimmerman’s three phase model will be discussed as well as why these processes are hypothesized to be mediators of stigma consciousness and achievement in mathematics. Finally, a model of how self-theories, stigma consciousness, and self-regulatory processes interact to influence achievement outcomes in math. 
Stigma Consciousness and Achievement 

Stigma consciousness is a concept that was recently identified and operationalized by Pinel (1999). Specifically, stigma consciousness refers to how self-conscious people are of their stigmatized status at the individual level. Therefore, this construct takes into account within-group variability of stereotypes and does not assume that all individuals within the same stigmatized group experience, react to, or are affected by the stigma in the same way. Specifically, stigma consciousness refer to how individuals focus in on the stereotypes that they expect others would inflict on them as opposed to how aware individuals are of their group stereotypes (Pinel, 1999). Individuals within the same group have different expectations as well as focus on different stereotypes. Additionally, individuals will also differ in the degree to which they expect to be stereotyped (Pinel, 2004). Stigma consciousness has been found to negatively influence achievement (Brown & Lee, 2005) as well as social cognitive variables such as attributions (Pinel, 2004).


In prior research, Brown and Lee (2005) examined how stigma consciousness impacted achievement in a sample (n = 107) of Black, White, and Asian college students. Results revealed that stigmatized individuals high in stigma consciousness had a significant lower GPA than non stigmatized students. Moreover, stigmatized students who were low in stigma consciousness earned GPAs that were no different than non stigmatized students. This study suggests that stigma consciousness may play a significant role in the achievement gap of college students. Furthermore, Brown and Pinel (2003) examined if differences of stigma consciousness can moderate the achievement differences in women who experience stereotype threat. The results revealed that women in the high threat condition with high stigma consciousness had performed significantly lower than the women in the same condition but with low stigma consciousness. Additionally, the students who were high in stigma consciousness had scored lowest out of all of the four comparison groups. Pinel, Warner, & Chua (2005) provide further evidence that stigma consciousness is related to lower academic achievement. Specifically, in terms of gender, Pinel et al. (2005) found that stigma consciousness significantly and negatively predicted achievement, self-esteem, and academic engagement for both stigmatized males and females. These studies suggests that stigma consciousness plays a significant and negative role in academic achievement. However, preexisting beliefs such as self-theories of intelligence may influence and mitigate the negative effects of stigma consciousness. 
Stigma Consciousness and Self-Theories of Intelligence

Self-theories were defined by Dweck (1999) as the implicit beliefs that people have about intelligence. Specifically, self-theories can be categorized into two distinct beliefs: entity (intelligence is fixed) and incremental (intelligence is malleable). Students who adopt the view that intelligence is fixed are more likely to be influenced by negative stereotypes than students who view that intelligence is malleable (Aronson & Steele, 2005). Specifically, the negative effects of stereotypes operate through the assumption of lacking some sort of ability that is not changeable; however, when ability is perceived to be expandable, the negative effects of stereotypes become less detrimental (Aronson & Steele, 2005). This may be especially true in stereotype consciousness, where the focus is on whether the individual believes that stereotypes of his/her group will affect him/her. Dweck (1999) found that stigmatized students made greater gains in achievement as well as reported lower levels of anxiety than white students when an exam was diagnostic of an ability that can be improved with practice than when the ability was said to be fixed. Additionally, Aronson, Fried, and Good (2002) found that through intervention, self-beliefs can be amenable to a more malleable view to increase achievement. Specifically, Aronson et al. (2002) found that African American students who had participated in an intervention to change their self-beliefs to a malleable point of view had significantly increased their achievement, reported higher levels of enjoyment in academics, and a greater sense of academic engagement than students who did not participate in the intervention. These studies suggests that self-beliefs may act as a moderator between stigma consciousness and achievement, where stigmatized students with a fixed view of intelligence would have higher levels of stereotype consciousness, and therefore achieve lower academically than stigmatized students with a malleable view of intelligence. However, questions remain in terms of how these interactions affect achievement. Specifically, the link between stigma consciousness and achievement is the result of a cognitive, motivational, or behavioral process that occurs as a result of the beliefs. Therefore, the main contention of this research is that the beliefs that an individual holds do not necessary automatically result in a certain outcome. In other words, beliefs impact the cognitive and behavioral aspects of an individual when then in turn impacts outcomes (e.g., achievement). \
Self-Regulation Processes
Self-regulation refers to how students systematically and purposefully utilize different strategies and cognitions to achieve a certain goal (Zimmerman, 2008). Through the lens of social-cognitive theory, achievement is the result of how the environment shapes the cognitions (e.g, motivation) and behaviors (e.g., self-regulation) that students engage in while learning. In other words, students achieve to the extent to how motivated and self-regulated they are to achieve and learn. Zimmerman (1989) describes self-regulation as a three-phase model, where the first phase is the forethought phase (e.g., the cognitions that students go through before engaging in the task), the performance phase (e.g., the behaviors that students engage in to complete the task), and the self-reflective phase (e.g., the reflections that students go through after completing the task). Zimmerman suggests that these phases are not mutually exclusive, but are cyclically interrelated. 
Key elements of self-regulation is the idea of self-efficacy, defined as the degree of confidence that one has in his or her ability to accomplish a certain goal (Bandura, 1986), goal orientation, defined as the reasons for why students achieve (Ames, 1992) and task value, defined as the reasons why students engage in the task (Wigfield & Eccles, 2000). These three ideas can be conceptualized as motivational beliefs and grouped under the forethought phase while self-regulatory strategies such as metacognition (e.g., the ability for students to plan, engage in, and reflect, on the progress made on a certain task), help-seeking, and effort regulation (e.g, the amount of effort one expends to complete a certain task) can be conceptualized under the performance phase. 
Overall, self-regulatory processes are influenced by environmental and personal factors that help students learn effectively (Zimmerman, 1989). Therefore, if motivation and self-regulation and products of the social environment, how do ones stereotype consciousness, which are also social in nature, influence how motivation and self-regulation interact to influence achievement? These next sections will discuss the implications of the stereotype literature on the social-cognitive factors of learning and achievement. Although very little research has been done that examined these relationships, few recent studies do suggest that there may be a link. 
Self-Efficacy. Different stereotypes, especially negative stereotypes, may act to influence the level of perceived self-efficacy. For example, a Black student who perceives that the stereotype against his/her ethnic background is that they are not as capable of achieving well in school may influence the competency beliefs that he/she may have on a certain task or even domain. Hollins-Sawyer and Sawyer (2008) argue that stereotype threat should take into consideration ones confidence in their test taking ability and examine it in terms of self-efficacy. However, prior research has found inconsistent results in terms of self-efficacy. For example, Spencer, Steele, and Quinn (1999) found that students’ level of self-efficacy did not mediate the differences in achievement across stereotype threat conditions. Conversely, Hollins-Sawyer and Sawyer (2008) found evidence that partially supported the hypothesis that low stereotype threat may have caused an increase in self-efficacy and Schumader, Johns, and Barissque (2004) found that females who viewed gender stereotypes as legitimate in mathematics had lowered competence beliefs in their mathematics skills than females who rejected those stereotypes. Furthermore, Aronson and Inzlicht (2004) found that Blacks who were more vulnerable to stereotypes reported stronger fluctuations of self-efficacy than Blacks who were less vulnerable to stereotypes. Some of these finding suggests that participants who are more likely to be affected by stereotype threat (e.g., through exposure to the threat or through stereotype consciousness) experience a less stable sense of efficacy.  
Goal Orientation. Since the literature suggests that there may be a link between self-efficacy and stereotypes, a link between stereotypes and goal-orientations may exist as well. Specifically, since self-efficacy and goal orientation are both interrelated and work together to influence achievement, and since self-efficacy may be related to stereotypes, goal orientation may also be directly or indirectly related to the stereotype beliefs individuals have. The literature on stereotype threat suggests that a direct link may exist (Ryan & Ryan, 2005). Specifically, Ryan and Ryan (2005) suggest that the perception of negative stereotypes may increase student adoption of performance-avoidance goal orientations. The reasoning is that individuals who experience stereotype threat also have their self-worth threatened. In a sense, individuals who perceive that they are judged more negatively on their academic capabilities constantly try to avoid those negative judgments (Steele, 1997) which Ryan and Ryan (2005) suggests that the avoidance translates to adopting performance-avoidance goal orientations. Ryan and Ryan (2005) developed a model which suggests that stereotype threat directly influences achievement through performance-avoidance goal orientation and self-efficacy. Although this model has not been validated or tested, it reveals that goal orientation is hypothesized to be influential in the relationship between stereotype threat and performance. 
For example, Kellow and Jones (2008) found that students in a stereotype threat condition were not more performance-avoidance or approach oriented than students in a nonstereotype condition, however, there were signs that the stereotype threat effect had occurred. Black students had achieved higher in the non-threat condition whereas White students did better than Blacks in the threat condition. Additionally, Seibt and Forster (2004) found that students in a positively stereotyped condition recalled more approach related events while reading a story while the students in the negatively stereotyped condition recalled more avoidance related events in the same story. Very recently, Brodish and Devine (2009) has discovered an indirect link between stereotype threat and the use of performance-avoidance goals. Specifically, Brodish and Devine found that under threat conditions, women had adopted more performance-avoidance goals and worried more about their performance than women in a non threat condition. Additionally, women in the threat condition significantly underperformed on a math task than women in a non-threat condition. 

Although the prior literature may suggest that goal orientations may mediate the effect of stereotype threat on achievement (Brodish & Devine, 2009; Chalabaev et al., 2008), the literature focuses mainly on performance goals. Few studies had examined how mastery goal orientation operated in stereotype or non-stereotype induced students along with other socio-cognitive variables and virtually no literature was found on how stigma consciousness influenced goal orientation. Additionally, limited research is available on how performance goal orientations influence achievement, since this link is relatively new and is still being disseminated among researchers (Ryan & Ryan, 2005).

Task Value. Wigfield and Eccles (2000) suggests that task value is a concept that is comprised of four components: attainment value, interest value, utility value, and cost. Attainment value refers to the student’s perception of how personally important it is to participate or do well on a given task, while interest value is how personally enjoyable the task is. Utility value is how useful the obtained skills are in future goals and cost refers to the sacrifices that will have to be made to successfully complete the task (Eccles, 2005). Overall, task value refers to how personally important it is for the individual to do well in a course. In terms of stereotypes, however, research has found that the more importance stigmatized students place on doing well in a certain task, the more vulnerable they are to the effects of stereotype threat (Aronson & Good, 2001; Aronson et al., 1999). Specifically, Aronson and Good (2001) found that stigmatized students who did not value doing well in a task under stereotype threat conditions had significantly performed higher than students who reported higher levels of value in a nonstereotype threat condition. In terms of motivation, this relationship would be unexpected, considering that students who value a task would be more motivated to engage in more self-regulatory strategies to increase the likelihood of academic success (Wigfield & Eccles, 2000). However, when stereotype threat is also included in the model, this relationship is reversed, where stigmatized students who value the subject matter more are less likely to do well. However, this relationship was only studied in the context of stereotype threat in specific testing conditions. Therefore, an existing question would be how task value would be related to stereotype consciousness and achievement generally (e.g., GPA in mathematics).
Metacognitive self-regulation. Prior research by Schmader, Johns, and Forbes (2008) as well as Inzlicht, McKay and Aronson (2006) suggest that the cognitive processes of self-regulation and metacognition are limited when one perceives that he/she is negatively stigmatized. Specifically, both Schmader et al. (2008) and Inzlicht et al. (2006) rationalized that since stereotype threat has been found to impair working memory and if working memory consists of an attentional regulation component, then the capacity to self-regulate would also be impaired as well. For example, a person who is worried about the negative stereotypes against him/her would be too busy thinking about that anxiety while also trying to complete an examine. The person would have to control both the negative anxieties and their working memory in order to efficiently retrieve the learned material to complete the test. This balancing act serves as a regulatory or metacognitive component. Schmader et al. (2008) provides a model of understanding how self-regulation may impact the processes in stereotype threat that hinder performance. Specifically, Schmader et al. (2008) argue that students who experience stereotype threat are constantly monitoring their environment and situational cues to understand what is implied about the self and/group. Additionally, Schmader et al. (2008) suggest that working memory is required for one to effectively self-control or self-regulate their behaviors and cognitions. Therefore, if working memory is hindered, the ability to self-regulate and to metacognitively reflect about the task is also hindered. Furthermore, Inzlicht et al. (2006) found that the more stereotype vulnerable the students were the less likely they felt confident that they would be able to successfully self-regulate their learning behaviors. However, this relationship is not clear, considering that prior research primarily focuses on working memory, not metacognitive self-regulation specifically. Nevertheless, there is evidence to suggest that there may be a link between stereotypes and its effects on metacognition. 
 
Overall, the research suggests that there may be a link between stereotypes and self-efficacy (Hollins-Sawyer and Sawyer, 2008; Spencer et al., 1999), goal orientations (Kellow & Jones, 2008; Ryan & Ryan, 2005), and learning strategies (Inzlicht et al. 2006). However, no research to date have examined these variables altogether to explain how stereotype threat may impact achievement. Studying these variables as mediators of stereotype threat and achievement may provide new insight on how stereotype influences achievement. 

Effort regulation. Prior research about effort and stereotypes have generally concluded that effort plays an insignificant role in stereotype threat effects (Aronson & Salinas, 2001; Aronson & Steele, 2005). That is, the negative effects of stereotype threat are still present even when participants devoted a high amount of effort into completing the task. However, these studies examined effort as a variable that was independent of other influences and was forced upon through manipulation. Specifically, participants were told that a sufficient amount of effort must be devoted to the task in order to complete the experiment (Aronson & Salinas, 2001) and was measured through biological responses, however, through the perspective of self-regulation, effort is a natural cognitive and behavioral response that is influenced by other constructs such as self-efficacy and task value. Therefore, examining effort in the context of self-regulation and the three phase model may provide insight as to how effort is related to stigma consciousness and achievement. 
Help seeking. Help seeking is a social behavior that is an adaptive strategy to adopt when students are experiencing difficulties in successfully completing tasks. However, help seeking has social costs when perceived as a maladaptive behavior (Newman, 2008). Specifically, students may avoid seeking help to appear competent. This idea has significant implications for stereotype consciousness. Specifically, if a student feels that he/she is affected by negative stereotypes, he/she will be less likely to ask for help in an attempt to not confirm the stereotype. Additionally, research suggests that help-seeking behaviors are significantly related to stereotypes. Specifically, Bogart (1998) found that students who viewed Asian Americans as mathematical and introverted had judged the Asian American source of help more stereotypically than the White source of help and sought help from the Asian American than the White source of help. However, students who did not view Asian Americans stereotypically were less confident in the Asian American source of help in terms of the effectiveness of help and prolonged the time to decide whether to seek help. Therefore, stereotypes affect how much confidence students has in the source of help’s ability to provide effective help. However, this study only examined the judgments that the student made regarding the source of help. More research is necessary to understand how students act to seek or refrain from seeking help in the face of stereotypes. 

Attributions. Attribution theory refers to the explanations that a student makes to explain a particular outcome. Specifically, attributions can be conceptualized as controllable (effort) or uncontrollable (luck), stable (ability) or unstable (effort), and external (luck) or internal (ability). The most adaptive attributions are those that are unstable, internal, and controllable, such as effort while the most maladaptive attributions are those that are stable, external, and uncontrollable, such as luck (Schunk, 2008). Specifically, students tend to achieve higher and take more control over their learning when they perceive that they are responsible for their own learning and that their academic outcomes. However, these positive attributions that one makes may differ according to stereotypes. Specifically, in terms of gender, Sabine, Muller, and Sieverding (2008) found that women in a stereotype threat condition had attributed their personal failure to more maladaptive outcomes and attributed men’s failure to more external outcomes than other women in a non stereotype threat condition. However, little research exists in terms of attributions for outcomes in the context of stereotypes in natural settings. 
Stereotype Consciousness and Social Cognitive Theory: Implications for Research

Overall, the literature on stereotype threat indicates that negative stereotypes that are socially inflicted upon ones ability to achieve actually impede achievement (Aronson & Inzlicht, 2004; Aronson & Steele, 2005; Steele & Aronson, 1995; Steele, 1997). Since the inception in 1995 by Steele and Aronson, the theory of stereotype threat has been one of the most popularly studied phenomenons in the field of social psychology (Schmader et al., 2008). However, the mechanisms that mediate this relationship have yet to be clearly understood (Ryan & Ryan, 2005) and no research to date have examined this effect holistically through the lens of social cognitive theory. This may be due to the fact that the idea of stereotype threat was coined a little over a decade ago and researchers are still trying to understand the nature of this social occurrence. 
There is also evidence within the current stereotype threat literature to suggest that social-cognitive factors of motivated and self-regulated learning may act as mediators of stereotype-threat and achievement. However, the current research on stereotypes tends to focus on stereotype threat and negative stereotypes instead of stereotypes in general. Doing so creates a division in stereotypes, where only the negative (and sometimes positive, i.e., stereotype lift) impacts of negative stereotypes are examined. Positive stereotypes were virtually ignored. In order to understand the holistic nature of stereotypes, researchers need to focus more on understanding both positive and negative stereotypes together as one set of beliefs or perceptions and how it impacts different gender or ethnic backgrounds. Therefore, examining stereotypes in terms of stigma consciousness would provide a more accurate perspective of how stereotypes are working to negatively impact achievement. Doing so would be more inclusive for other ethnic backgrounds such as Asian-Americans as well as take into account the variations of beliefs within group. Specifically, all Asian-Americans may not perceive the same stereotypes, and even if they did the degree to which they believe that the stereotype will impact them may differ. The following is a working model developed from prior research:
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Figure 1. Working model between proposed variables

The purpose of this present study is to examine four main hypotheses:

1) Stigma consciousness will be associated with achievement: students reporting higher levels of consciousness will achieve lower than students reporting lower levels of stigma consciousness. 
2) Stigma consciousness will be negatively associated with motivation (e.g., self-efficacy, mastery goal orientation) and positively associated with performance-approach and avoidance goal orientations. In terms of self-regulation, I hypothesize that stigma consciousness will be negatively associated with metacognition, help-seeking, and effort regulation. In terms of attributions, I expect stigma consciousness will be positively associated with uncontrollable and stable attributions and negatively associated with controllable and unstable attributions.
3) Motivational beliefs and self-regulatory behaviors will mediate the relationship between stigma consciousness and achievement.
4) Self-theories of intelligence will moderate the relationship between stigma consciousness and achievement where: malleable views of intelligence will be more related to lower levels of stigma consciousness while fixed views of intelligence will be more related to higher levels of stigma consciousness. 

5) Does the working model fit the data? 
Methods

Participants

I expect to collect data from at least 200-300 students enrolled in an introductory mathematics classroom. The university in which I will be collecting data in is nationally recognized as one of the most diverse schools in the nation. Additionally, I may collect data from participants from a nearby community college. To ensure that students from these two populations do not differ significantly, I will run preliminary analyses to test if these students differ on any of the variables and determine whether to control university type.  

Materials

Demographics Questionnaire. Gathers information on student name, email, ethnic background, gender, age, and target GPA. 
The Motivated Strategies for Learning Questionnaire (MSLQ: Pintrich et al., 1993). This instrument assessed students’ self-regulation in terms of effort regulation (4 items, “I work hard to do well in this class even if I don’t like what we are doing”) and help seeking (4 items, “I ask the instructor to clarify concepts I don’t understand well.”). The MSLQ is a self-report measure that utilizes a 7-point Likert scale (1 = not at all true of me, and 7= very true of me) to evaluate student motivation and application of learning strategies by college students. Reliability analyses will be conducted and reported. 
The Patterns of Adaptive Learning Scale (PALS: Midgley et al., 1998). The Patterns for Adaptive Learning Scale assesses student motivation by using achievement goal theory as a theoretical framework. Midgley et al. (1998) developed the PALS scale to assess three perceived student goal orientations, a) mastery goals (5 items, “One of my goals in class is to learn as much as I can.”), b) performance-approach goal orientation (5 items, “It’s important to me that I look smart compared to others in my class.”), and performance-avoidance goal orientation (4 items, “It’s important to me that I don’t look stupid in class.”) as well as academic self-efficacy (5 items, “Even if the work is hard, I can learn it.”). The PALS scale uses a five point Likert scale (1 = “Not at all true,” and 5 = “Very true”) to assess items. Reliability coefficients for this sample will be reported. 
Stigma Consciousness Questionnaire for Race (SCQ-R. Pinel, 1999). SCQ-R. To examine stigma consciousness, students will complete the SCQ-R which is a modified version of the original SCQ measure of gender to assess stigma consciousness in terms of race with ten items (i.e., “Most people have a problem viewing members of my ethnic group as equals”) measured on a Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The reliability coefficients will be reported. 
Self-Theories of Intelligence (Dweck et al., 1995). Student’s implicit theories about intelligence will be assessed with the scale developed by Dweck et al., (1995) that consists of three items measured on a 6 point (1 = strongly agree; 6 = strongly disagree) Likert scale. An example item is, “You have a certain amount of intelligence and you can’t do much to change it”. Reliability analyses will be reported. 
Metacognitive Awareness Inventory (MAI: Schraw & Dennison, 1994). The MAI is a two section, 52 item measure of metacognition. However, only the items in the subscale of planning (7 items: “I pace myself while learning in order to have enough time”), monitoring (7 items; “I consider several alternatives to a problem before I answer”), and evaluating (6 items: “I summarize what I’ve learned after I finish”) will be extracted for these analyses. Therefore, only 20 items assessed on a two point true or false scale will be extracted. 

Self-and Task Perception Questionnaire (STPQ: Eccles & Wigfield, 1995). The perceived task value subscale of the STPQ will be used to assess students perceived task utility (2 items, “How useful is what you learn in this mathematics class for your daily life outside school?”) attainment (3 items, “How important is it to you to get good grades in math?”), and interest (2 items, “How much do you like doing math?”). The original scale was used to measure high school students perceived task value in mathematics. Therefore, the questions will be transformed to fit the purposes of this study. Specifically, “high school math” will be changed to “this mathematics class” to provide a more context specific responses. The responses measured on a Likert scale from 1 to 7. Depending on the question, the labeling of the anchor items are from 1 = “Very Boring” or “Not Very Much” to 7 = “Very Interesting” or “Very Much”. Reliability analyses will be conducted and reported. 
Attributions. Two open ended items will measure the attributions that students make about their achievement. The first item is:  “You have recently received one of your exam grades back. Please honestly report what you have received here: _____. Remember, your identity is kept confidential.” The second item is: “Why do you think you received this grade?” The responses will be coded based on Weiner’s Attribution Theory and inter-rater reliability will be determined. 
Achievement. Self-reported achievement on a math exam and final GPA for the math course. Since student achievement will be collected from various mathematics classes, preliminary analyses will determine if achievement differed as a function of class. Specifically, within-class analyses will be run to examine any significant differences between the different classes (e.g., “Algebra I” versus “Intro to Calculus”). 
This measure of achievement is not a holistic approach to examining achievement. First, there are issues with assessing student self-report measures of grades. Prior research shows that the accuracy of student reported grades vary in terms of various personality factors and that students who achieve higher generally are more accurate than those students who do not achieve as high (Kuncel, Credé, & Thomas, 2005). However, global measures of achievement such as cumulative GPA, SAT scores, and GRE scores have been widely used in achievement research as well as domain specific measures of achievement such as mathematics final grade (Kuncel et al., 2005). Therefore, although this measure of achievement is a limitation of this study, previous research shows that it is still important to consider and that it can used as a measure of achievement. 
Procedure

Instructors will be contacted and permission will be obtained. A trained graduate student will obtain the informed consent as well as administer the test to the student. To lessen the impact of group administration, students will be given a blank sheet of paper to cover responses. The survey will take approximately 15-20 minuets to complete. 
Analytical Approach

Prior to addressing the research questions, I will first run preliminary analyses to identify any unusual patterns in the data. For example, descriptive statistics will be run to determine any bias in responses or errors in data entry are present. Data will be cleaned and coded properly as well as create and label subscales from the individual items. Missing data will be entered by inputting the mean of the specific variable. For example, if there are two cases missing for the variable “self-efficacy,” the mean of the self-efficacy variable will be calculated. The mean that is calculated will be the number that will be entered into the missing data. See Table 1 for proposed analyses aligned with hypotheses/research questions. 
For the first hypothesis: stigma consciousness will negatively be associated with achievement, where students reporting higher levels of consciousness will achieve lower than students reporting lower levels of stigma consciousness, I will use a regression to use stigma consciousness to predict achievement. For the second hypothesis: stigma consciousness will negatively effect levels of motivation (e.g., self-efficacy, mastery goal orientation) and positively effect performance-approach and avoidance goal orientations, and in terms of self-regulation, I hypothesize that stigma consciousness will negatively affect metacognition, help-seeking, and effort regulation. For this hypothesis I will also use a multiple regression to examine how much of the variance in self-regulation and motivation is predicted by stigma consciousness. 
Multiple analyses will be conducted to ensure that all the assumptions of regression are met. Specifically, there are five specific assumptions that can be tested when conducting multiple regression. These assumptions are linearity, normality of residuals, homoscedasticity, multicollinearity, and outliers or influential data points. In terms of the assumption of linearity, I will run correlation analyses to examine if my independent variables are related to my outcome measures. In terms of normality of the residuals, I will assess the data with a residual histogram. Additionally, homoscedasticity analysis will also be run to examine if all my predictor variables have the same standard deviation. Specifically, a scatter plot of the residuals will be run through SPSS to see if the residuals fall fairly along the regression line. In terms of multicollinearity, I will run collinearity analysis to examine if my tolerance and VIF statistics fall within the acceptable range. Finally, I will examine the Studentized Deleted Residual, the Leverage value, as well as Cook’s Distance statistic to detect any outliers or influential data points. 
Regression analyses will be run after these preliminary analyses have confirmed that the assumptions of the regression have been met. For the first research question, a simple linear regression will be run with stigma consciousness as the predictor variable and achievement as the outcome variable. In terms of the second hypothesis, the variables in the forethought phase of self-regulation (task value, self-efficacy, performance-approach, avoidance, and mastery goal orientations) will be entered in the first step of the model. In the second step, the variables in the performance phase of self-regulation (metacognition, help-seeking, and effort regulation) will be entered. Finally, in the third step, the variable in the third phase of self-regulation (attributions) will be entered. The dependent measure will be stigma consciousness. 

For the third research question: motivational beliefs and self-regulatory behaviors will mediate the relationship between stigma consciousness and achievement, I will use a mediated regression. Specifically, I will create an interaction term between each process of self-regulated learning with stigma consciousness. For the regression, I will first enter the specific self-regulatory process. In the second step, I will enter the stigma consciousness variable. Finally, in the third step, I will enter the interaction term. GPA will be entered as the outcome variable. As a result, I will be running individual regressions for each of the self-regulation variables to see if any of them have a mediating effect on the relationship between stigma consciousness and achievement. 
For the fourth research question, I will conduct a moderated multiple regression. First, I will run preliminary analyses to identify which self-regulatory processes should be included in the regression model. Specifically, first I will create a dummy variable that categorizes a malleable view of intelligence (coded as 1) versus a fixed view of intelligence (coded as 2). I will then run correlations between all the self-regulatory variables and the categorical self-theories variable with the split file function in SPSS. I will then examine the correlations between the two groups and see which self-regulatory process are significantly correlated with students with a malleable view of intelligence versus students with a fixed view of intelligence. After I have identified which variables to include in the model, I will use this dummy coded variable to create an interaction term between the categorical variable of self-theories and each of the self-regulatory processes. In terms of the regression, I will enter the stigma consciousness variable   in the first step, the categorical self-theories variable in the second step, and the interaction term in the third step. GPA will be entered as the outcome variable. 
Finally, for the fifth research question, I will conduct structural equation modeling to examine if all the relationships predicted above would still hold true operating as one entire model. Structural equation modeling requires large amounts of data in order to run properly, however, statisticians (Schumacker & Lomax, 2004; Stevens, 1996) suggest that generally, 15 cases per indicator is a reasonable benchmark. However, since SEM is sensitive to sample size, at least 150 cases are required for it to run with adequate power. Therefore, if the amount of participants meets the expected amount (200-300) SEM analysis will be performed. However, if the expected amount of participants is not met, path analysis, which is not as sensitive to sample size as SEM, will be used. 
Expected Findings


I expect to confirm all of my six hypotheses and research questions described above. Specifically, I expect to find a negative relationship between stigma consciousness and achievement. I also expect to find that stigma consciousness will explain a significant amount of variance in freshmen mathematics GPA. In terms of my second hypothesis, I expect stigma consciousness will only negatively effect task value, self-efficacy and mastery goal orientation and positively effect performance approach and avoidance goal orientations. I expect to find no relationship between stereotype consciousness and other self-regulatory processes in the performance and self-reflective phase. Additionally, I anticipate finding that motivational beliefs under the forethought phase of self-regulation will mediate the relationship between stigma consciousness and achievement. I also expect to find that malleable views of intelligence will be more related to lower levels of stigma consciousness while fixed views of intelligence will be more related to higher levels of stigma consciousness. In terms of the entire working model (Figure 1.) I expect the structural equation modeling analysis show that this model fits the data. 

Educational Implications


The results of this research have several important implications. First, by understanding how self-regulation may be differentially influenced by stereotypes, educators and researchers may be better able to design more culturally and racially sensitive interventions and assessments to reduce the achievement gap. Additionally, since motivation and self-regulation are both amendable through intervention (Zimmerman, 2008), this research may provide researchers with useful information on how to design interventions more effectively to help students overcome the maladaptive effects of stereotypes. In addition to interventions, this research also has practical applications for preservice teacher training programs. Specifically, more discussion about race and gender is necessary in preservice teacher education programs in order to promote more understanding of how race and gender explicitly and implicitly influences learning. Understanding the potential interaction between stigma consciousness and social-cognition may not only advance the literature on stereotypes, but may also provide useful insight on how race operates within the educational system on the implicit level. 

  Limitations


There are several limitations to note within this proposed study. First, the generalizability of these findings will be severely limited, considering the high diversity of the area that data is being collected. Specifically, the university that data will be collected in is nationally recognized as one of the most diverse universities in the nation. Therefore, the generalizability of these findings may only be attributable to those in similar contexts. Second, some of the data will be collected from students enrolled in four year universities while other data will be collected from students enrolled in two year community colleges. Even though preliminary analyses will be conducted to ensure that these two populations are similar, the participants will be drawn and merged from two different contexts. Third, the data will be collected from a variety of introductory mathematics courses held during the summer. Preliminary analyses will be conducted to ensure that the final grades of students across different introductory mathematics classes (e.g., algebra, statistics, calculus) are not significantly different. In terms of power, the sample size may be significantly increased if data were being collected throughout the school year as opposed to during the summer semester. Finally, the use of cumulative GPA as the sole measure of achievement is not a holistic view of achievement and learning. Therefore caution must be used when interpreting the results. 
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	Table 1

Research questions aligned with analyses
	
	

	Hypothesis/Research Question
	Variables
	Analysis

	1. Stigma consciousness will be associated with achievement: students reporting higher levels of consciousness will achieve lower than students reporting lower levels of stigma consciousness.
	-Stigma consciousness

-GPA
	-Linear Regression



	2. Stigma consciousness will be negatively associated with motivation (e.g., self-efficacy, mastery goal orientation) and positively associated with performance-approach and avoidance goal orientations. In terms of self-regulation, I hypothesize that stigma consciousness will be negatively associated with metacognition, help-seeking, and effort regulation. In terms of attributions, I expect stigma consciousness will be positively associated with uncontrollable and stable attributions and negatively associated with controllable and unstable attributions.
	-Stigma Consciousness

-Task Value

-Self-Efficacy

-Mastery Goal Orientation

-Performance-Approach Goal Orientation

-Performance-Avoidance Goal Orientation

-Metacognition

-Help Seeking

-Effort Regulation
	-Multiple Regression



	3. Motivational beliefs and self-regulatory behaviors will mediate the relationship between stigma consciousness and achievement.
	-GPA

-Stigma Consciousness

-Task Value

-Self-Efficacy

-Mastery Goal Orientation

-Performance-Approach Goal Orientation

-Performance-Avoidance Goal Orientation

-Metacognition

-Help Seeking

-Effort Regulation

-Attributions
	-Mediated Regression

	4. Self-theories of intelligence will moderate the relationship between stigma consciousness and achievement where: malleable views of intelligence will be more related to lower levels of stigma consciousness while fixed views of intelligence will be more related to higher levels of stigma consciousness.
	-Self Theories

-GPA

-Stigma Consciousness
	-Moderated Regression

	5. Does the working model fit the data?
	-Self Theories

-GPA

-Stigma Consciousness

-Task Value

-Self-Efficacy

-Mastery Goal Orientation

-Performance-Approach Goal Orientation

-Performance-Avoidance Goal Orientation

-Metacognition

-Help Seeking

-Effort Regulation

-Attributions
	-Structural Equation Modeling/Path Analysis


Appendix A: Survey

Dear Student,

Thank you for participating in this research. Please read the directions below and respond to each question as honestly as possible. Please try not to miss any questions and fill out the survey in the order that it is given to you. Do not read ahead or skip pages and remember--your identity is kept confidential.

Part A: Background
Name: ________________​​​​​​________

(Your name is required to link your final grades with your survey. Remember, your name will be coded and your identity is kept confidential.)

Gender:    Male 
Female

Age: ________

What is your ethnic background (circle one):     

a) African American

Asian:     

b) East Asian  

c) South East Asian

d) Caucasian

e) Hispanic

f) Middle Eastern

g) Indian

h) Mixed (please specify): ______________

i) Other (please specify): ____________
What is your current major?  _______________  

What year are you?: (Circle one) 
Freshman

Sophomore

Junior

Senior
What is your target/desired grade for this class? (Circle one):

A+        A        A-        B+        B        B-        C+        C        C-        D+        D        D-        F

	Part B: Self-Regulation

	Directions: Here are some questions about your motivation for and attitudes about 

this class. Remember there are no right or wrong answers, just answer as accurately as possible. Use the scale below to answer the questions. If you think 

the statement is very true of you, circle 7; if a statement is not at all true of you, 

circle 1. If the statement is more or less true of you, find the number between 1 

and 7 that best describes you. 
	Not at all true of me
	
	
	
	
	
	Very true of me

	1. 
	During class time I often miss important points because I’m thinking of other things.
	1
	2
	3
	4
	5
	6
	7

	2. 
	When reading for this course I make up questions to help focus my reading
	1
	2
	3
	4
	5
	6
	7

	3. 
	I often feel so lazy or bored when I study for this class that I quit before I finish what I planned to do.
	1
	2
	3
	4
	5
	6
	7

	4. 
	Even if I have trouble learning the material in this class, I try to do the work on my own, without help from anyone.
	1
	2
	3
	4
	5
	6
	7

	5. 
	When I become confused about something I’m reading for this class, I go back and try to figure it out.
	1
	2
	3
	4
	5
	6
	7

	6. 
	If course materials are difficult to understand, I change the way I read the material.
	1
	2
	3
	4
	5
	6
	7

	7. 
	I work hard to do well in this class even if I don’t like what we are doing.
	1
	2
	3
	4
	5
	6
	7

	8. 
	Before I study new course material thoroughly, I often skim it to see how it is organized.
	1
	2
	3
	4
	5
	6
	7

	9. 
	I ask myself questions to make sure I understand the material I have been studying in this class.
	1
	2
	3
	4
	5
	6
	7

	10. 
	I try to change the way I study in order to fit the course requirements and instructor’s teaching style.
	1
	2
	3
	4
	5
	6
	7

	11. 
	I often find that I have been reading for class but don’t know what it was all about.
	1
	2
	3
	4
	5
	6
	7

	12. 
	I ask the instructor to clarify concepts I don’t understand well.
	1
	2
	3
	4
	5
	6
	7

	13. 
	When course work is difficult, I give up or only study the easy parts.
	1
	2
	3
	4
	5
	6
	7

	14. 
	I try to think through a topic and decide what I am supposed to learn from it rather than just reading it over when studying.
	1
	2
	3
	4
	5
	6
	7

	15. 
	When I can’t understand the material in this course, I ask another student in this class for help.
	1
	2
	3
	4
	5
	6
	7

	16. 
	Even when course materials are dull and uninteresting, I manage to keep working until I finish.
	1
	2
	3
	4
	5
	6
	7

	17. 
	I try to identify students in this class whom I can ask for help if necessary.
	1
	2
	3
	4
	5
	6
	7

	18. 
	When studying for this course I try to determine which concepts I don’t understand well.
	1
	2
	3
	4
	5
	6
	7

	19. 
	When I study for this class, I set goals for myself in order to direct my activities in each study period.
	1
	2
	3
	4
	5
	6
	7

	20. 
	If I get confused taking notes in class, I make sure I sort it out afterwards.
	1
	2
	3
	4
	5
	6
	7

	Part C: Motivation 

	Directions: Here are some questions about yourself as a student in this class. 

Remember there are no right or wrong answers, just answer as 

accurately as possible. Please circle the number that best describes what you think. 

	Not at all true
	
	Somewhat true
	
	Very true

	21. 
	I'm certain I can master the skills taught in class this year.
	1
	2
	3
	4
	5

	22. 
	One of my goals in class is to avoid looking like I have trouble doing the work.
	1
	2
	3
	4
	5

	23. 
	It’s important to me that other students in my class think I am good at my class work.
	1
	2
	3
	4
	5

	24. 
	I can do even the hardest work in this class if I try.
	1
	2
	3
	4
	5

	25. 
	I'm certain I can figure out how to do the most difficult class work.
	1
	2
	3
	4
	5

	26. 
	One of my goals in class is to learn as much as I can.
	1
	2
	3
	4
	5

	27. 
	It’s important to me that I thoroughly understand my class work.
	1
	2
	3
	4
	5

	28. 
	One of my goals is to master a lot of new skills this year.
	1
	2
	3
	4
	5

	29. 
	Even if the work is hard, I can learn it.
	1
	2
	3
	4
	5

	30. 
	It’s important to me that I don’t look stupid in class.
	1
	2
	3
	4
	5

	31. 
	One of my goals is to show others that I’m good at my class work.
	1
	2
	3
	4
	5

	32. 
	It’s important to me that my teacher doesn’t think that I know less than others in class.
	1
	2
	3
	4
	5

	33. 
	One of my goals is to look smart in comparison to the other students in my class.
	1
	2
	3
	4
	5

	34. 
	It’s important to me that I improve my skills this year.
	1
	2
	3
	4
	5

	35. 
	One of my goals is to keep others from thinking I’m not smart in class.
	1
	2
	3
	4
	5

	36. 
	I can do almost all the work in class if I don't give up.
	1
	2
	3
	4
	5

	37. 
	It’s important to me that I look smart compared to others in my class.
	1
	2
	3
	4
	5

	38. 
	One of my goals is to show others that class work is easy for me.
	1
	2
	3
	4
	5

	39. 
	It’s important to me that I learn a lot of new concepts this year.
	1
	2
	3
	4
	5


	Part D: Intelligence

	Directions: Here are some questions about your beliefs about intelligence. Remember there are no right or wrong answers, just answer as accurately as possible. Respond to the following items indicating the extent to which you agree with each statement.
	Strongly agree
	
	
	
	
	Strongly disagree

	40. 
	You have a certain amount of intelligence and you really can’t do much to change it.
	1
	2
	3
	4
	5
	6

	41. 
	Your intelligence is something about you that you can’t change very much.
	1
	2
	3
	4
	5
	6

	42. 
	You can learn new things, but you can’t really change your basic intelligence.
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	Part E: Values & Achievement 

	Directions: The following questions ask about your values for and attitudes about this class. Remember there are no right or wrong answers, just answer as accurately as possible. Use the scale below to answer the questions. 
	

	43. 
	In general, I find working on math assignments…
	Very                                        Very 

boring                            interesting
1       2       3       4       5      6      7

	44. 
	How much do you like doing math? 
	Not very                                  Very 

much                                     much

1       2       3       4       5      6      7

	45. 
	Is the amount of effort it will take to do well in advanced college math courses worthwhile to you? 
	Not very                                  Very 

worthwhile                     worthwhile

1       2       3       4       5      6      7

	46. 
	I feel that, to me, being good at solving problems which involved math or reasoning mathematically is…
	Not at all                                 Very 

important                         important

1       2       3       4       5      6      7

	47. 
	How important is it to you to get good grades in math?
	Not at all                                 Very 

important                         important

1       2       3       4       5      6      7

	48. 
	How useful is what you learn in advanced college math for your daily life outside of school?
	Not very                                  Very 

useful                                   useful

1       2       3       4       5      6      7

	49. 
	You have recently received one of your exam grades back. Please report what you have received
	Grade: ____%

	50. 
	In the space provided below, briefly describe why do you think you received this grade?




ATTENTION: This questionnaire is for MEMBERS OF RACIAL ETHNIC/MINORITIES ONLY. If you are White, please go on to the next page.
	Part F: Stereotypes

	Directions: Here are some questions about your beliefs about stereotypes. Remember there are no right or wrong answers, just answer as accurately as possible. Indicate the extent to which you agree with each statement by circling your response. 


	Strongly disagree
	Disagree
	Slightly disagree
	Neither agree nor disagree
	Slightly agree
	Agree
	Strongly agree

	51. 
	Stereotypes about people of my race/ethnicity have not affected me personally. 


	0
	1
	2
	3
	4
	5
	6

	52. 
	I never worry that my behaviors will be viewed as stereotypical of people of my race/ethnicity. 
	0
	1
	2
	3
	4
	5
	6

	53. 
	When interacting with Whites, I feel like they interpret all my behaviors in terms of my race/ethnicity.
	0
	1
	2
	3
	4
	5
	6

	54. 
	Most Whites do NOT judge people of my race/ethnicity on the basis of their race/ethnicity.
	0
	1
	2
	3
	4
	5
	6

	55. 
	My race/ethnicity does not influence how Whites act with me.
	0
	1
	2
	3
	4
	5
	6

	56. 
	I almost never think about my race/ethnicity when I interact with Whites.
	0
	1
	2
	3
	4
	5
	6

	57. 
	My race/ethnicity does not influence how people act with me. 
	0
	1
	2
	3
	4
	5
	6

	58. 
	Most Whites have a lot more racist thoughts than they actually express.
	0
	1
	2
	3
	4
	5
	6

	59. 
	I often think that Whites are unfairly accused of being racist.
	0
	1
	2
	3
	4
	5
	6

	60. 
	Most Whites have a problem viewing people of my race/ethnicity as equals.
	0
	1
	2
	3
	4
	5
	6


	ATTENTION: This questionnaire is for WHITES ONLY. If you are NOT White, please go on to the next page.


	Part F: Stereotypes

	Directions: Here are some questions about your beliefs about stereotypes. Remember there are no right or wrong answers, just answer as accurately as possible. Indicate the extent to which you agree with each statement by circling your response. 


	Strongly disagree
	Disagree
	Slightly disagree
	Neither agree nor disagree
	Slightly agree
	Agree
	Strongly agree

	51. 
	Stereotypes about Whites have not affected me personally.
	0
	1
	2
	3
	4
	5
	6

	52. 
	I never worry that my behaviors will be viewed as stereotypical of people of Whites.
	0
	1
	2
	3
	4
	5
	6

	53. 
	When interacting with non-Whites, I feel like they interpret all my behaviors in terms of the fact that I am White.
	0
	1
	2
	3
	4
	5
	6

	54. 
	Most non-Whites do NOT judge Whites on the basis of their race/ethnicity.
	0
	1
	2
	3
	4
	5
	6

	55. 
	My being White does not influence how non-Whites act with me.
	0
	1
	2
	3
	4
	5
	6

	56. 
	I almost never think about the fact that I am White when I interact with non-Whites.
	0
	1
	2
	3
	4
	5
	6

	57. 
	My being White does not influence how people act with me. 
	0
	1
	2
	3
	4
	5
	6

	58. 
	Most non-Whites have a lot more racist thoughts toward Whites than they actually express.
	0
	1
	2
	3
	4
	5
	6

	59. 
	I often think that non-Whites are unfairly accused of being racist.
	0
	1
	2
	3
	4
	5
	6

	60. 
	Most non-Whites have a problem viewing Whites as equals.
	0
	1
	2
	3
	4
	5
	6


Thank you so much for completing this survey! Your responses are appreciated. Please write out your email here if you wish to be entered into the $50.00 raffle prize drawing. 

Please feel free to email me at fhuie@gmu.edu if you have any questions or concerns. 

THANK YOU AGAIN!!!!! 
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