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Abstract 

Previous research suggests that many students do not receive sufficient academic 

resources from school, and the current gaps between racial groups in math performance 

on standardized tests have been linked to this disparity.  However, the most widely 

broadcasted depictions of the current “achievement” gap compare performance outcomes 

of different racial categories rather than different resource levels.  Emphasizing a 

connection between test performance and race can mislead students to believe race causes 

differences in intelligence or performance, thus perpetuating racism and social bias.  In 

the present study, 130 eleventh grade students with targeted racial and socioeconomic 

characteristics participated in a tutoring program, spending one year focusing on 

improving their understanding of and attitude towards mathematics.  Results showed 

increases in standardized test scores over the course of the program.  This suggests that 

the observed gap in mathematics performance may not be a function of race, and that by 

providing students with sufficient resources, the gap can be reduced.  Thus by 

contributing to the continued dialogue and research surrounding educational disparities, 

this paper seeks to inform readers of an after-school program as a controllable factor in 

education, and analyze its impact on reducing the opportunity gap within a broader 

context.  
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Race Perceptions, Societal Expectations, and P2N: Exploring Controllable Factors in 

Education and their Effects on Student Learning and Attitudes in Mathematics 

The unique intersection of psychology and education is studied more frequently 

as dialogue on systemic racism and inequality increases.  Many findings suggest that gaps 

in educational outcomes among racial categories are linked to disparities in resources 

(Steele & Aronson, 1995; Flores, 2007).   In 2012, which marked the first year of the 

mathematics tutoring program examined in this paper, there were large gaps in math 

proficiency when comparing reported racial groups, and these differences persist today 

(see Table 1; Minnesota Department of Education, 2015).   Although each group showed 

changes over time at the eighth and eleventh grade level, the homogenous changes 

maintained score discrepancies along racial labels. 

These pervasive differences in score are typically referred to as the “achievement 

gap,” but the countless factors beyond innate ability that affect student test performance 

make the term “opportunity gap” a more appropriate name (Flores, 2007).  Some 

examples of outside factors that affect scores include family income; parent education 

level; presence and stability of adult caretakers; student’s expected familial responsibility 

such as employment or childcare; ease of transportation; access to high quality teachers; 

urban, suburban, or rural geographic location; availability of community resources; and 

funding for after school activities like tutoring and sports.  Although schools cannot 

control many of these factors, they do control how teachers and policies respond to the 

diverse combinations of factors that students bring to the classroom. 

Therefore, identifying controllable factors that affect educational gaps is 

necessary to correct barriers that systematically prevent certain groups from performing 
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at their highest capacity.  However, comparing outcomes of different racial categories is 

not conducive to reducing the gaps and instead often perpetuates negative racial 

perceptions and racism.  This paper will address selected topics of race perceptions and 

resulting societal expectations.  Then it will narrow in scope to the role of teachers, 

community, and the Prepare2Nspire (P2N) mathematics tutoring program in forming a 

positive impact on student learning and attitude towards math.  Thus by contributing to 

the continued dialogue and research surrounding educational disparities, this paper seeks 

to inform readers of an after-school program as a controllable educational factor, and 

analyze its impact on reducing the opportunity gap within a broader context.  

The Power of Stereotypes 

One widely-referenced source for educational performance in the United States is 

the National Assessment of Educational Progress (NAEP), which reported that the 

lowest-achieving algebra students are Black or Hispanic and attend big, urban, high-

poverty schools (Loveless, 2008).  This inclusion of race as a relevant factor of test 

performance is broadcasted to students and society through formal research reports, 

social media, publicity of policies aimed to close the “achievement” gap, and even public 

displays of student test performance broken down by race, unaccompanied by 

information on how to interpret the discrepancies (as was the case at Murray Middle 

School in St. Paul, MN during Spring 2015).  Although it is important to identify patterns 

such as score gaps in order to investigate inequities in systemic resource allocation, using 

racial categories as a basis for data comparisons is erroneous and unjustified because it is 

not an independent variable (Helms, Jernigan, & Mascher, 2005; Adelman, 1999).  Race 

is statistically confined as a categorical descriptor that can be neither manipulated in an 
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experiment nor accurately, objectively measured.  More importantly, emphasizing the 

connection between test performance and race without additional context can mislead 

students of all colors to internalize the harmful idea that race causes differences in 

intelligence or test performance, thus perpetuating racism and social bias. 

One result of such social biases is a well-documented phenomenon called 

stereotype threat.  Stereotype threat is “being at risk of confirming a negative stereotype 

of one’s group” (Steele & Aronson, 1995).  In the context of standardized tests, this 

means students may fare worse on the test if they are knowledgeable of the score gaps 

and identify with a historically “underachieving” group.  Steele and Aronson’s work 

included a series of studies to explore the conditions that bring about stereotype threat 

prior to taking a test.  They found that Black students’ performance was significantly 

lower when told the test measured effects of personal factors than when told the same test 

analyzed objective aspects of the problem solving process.  Additionally, Black students 

who were required to indicate their race prior to test administration performed 

significantly lower than Black students who were not asked to identify their race, even 

when the test measured non-diagnostic skills.  For White students, however, no such 

significant difference was found in performance for either experimental condition. 

These findings suggest that framing the test as diagnostic, or indicative of 

personal characteristics, evokes awareness of stereotypes.  Since the “achievement” gap 

portrays students’ scores as tied to their race, Black students face the negative stereotype 

that, based on their race, they are less intelligent or less likely to scores well on an exam, 

whether the individual student endorses that stereotype or not.  As a result, the student’s 

test performance is weakened by a split in attention: they must complete the task at hand 
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while also dealing with the apprehension of conforming to a devaluing stereotype 

(Aronson, Fried, & Good, 2002; Steele & Aronson, 1995).  Cohen & Garcia (2008) assert 

that even when students are in the same testing environment, Black and Latino groups 

“face the extra burden of knowing that their skills, and those of others in their group, 

could be viewed through the lens of a stereotype that questions their group’s intellectual 

and academic abilities.”  White students, on the other hand, benefit from the 

“achievement” gap data because it evokes the positive stereotype that being White is 

associated with high scores or proficiency rates.  This does not incite a sense of 

apprehension, and presumably allows White students to commit fuller attention to 

performing well on the test.   

The other noteworthy result from Steele and Aronson’s study was that requiring 

Black students to specify their race before taking the test significantly decreased 

performance.  Since this effect was not found for White students, it is likely that self-

identifying as a student of a historically low-scoring racial category evokes negative 

stereotypes that hinder performance.  Such findings suggest that there are two important, 

controllable factors at work which contribute to the racial gaps we see in standardized test 

performance: (1) word choice used to describe the test’s purpose, and (2) questions that 

prime stereotypes associated with students’ identity.  

To address the first factor, stereotype threat can be reduced by emphasizing non-

diagnostic word choice when describing or proctoring the test.  This amounts to explicitly 

stating or writing that success in the task at hand is mediated by students’ current 

problem solving efforts, not by personal factors or innate ability.  Regarding the second 

controllable factor, tests should remove questions that prime students to think about their 
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racial, gender, or other identity prior to the test in order to de-emphasize associations to 

potentially threatening negative stereotypes (Appel & Kronberger, 2012; Steele & 

Aronson, 1995).  The simplest way to do so would be to request any demographic or 

personal information at the end of the test rather than at the beginning.  Although these 

administrative changes will not eliminate negative perceptions of race or erase 

knowledge of negative stereotypes, they can reduce the potential for stereotype threat to 

influence student performance in the test-taking environment.   

Beyond reducing bias in the administration of tests used to evaluate student 

performance, a true commitment to equity in education extends to the most influential, 

everyday controllable factor in the system: teachers.  If teachers believe they are helpless 

in teaching underperforming students, they lower expectations, reinforce stereotypes, and 

decrease learning opportunities (Flores, 2007).  It is important to recognize here that 

teachers hold key influence in teaching learnable skills that counteract the effects of 

stereotype threat. 

A Mindset that Grows 

An underperforming student may disidentify or disengage with school, which can 

lead to adaptation to low achievement.  This pattern is referred to as “learned 

helplessness”, because the student believes there is no connection between their behavior 

and subsequent events, so they are unlikely to try again or change their strategy when 

faced with failure (Dweck, 1975).  However, Dweck found that training students to 

attribute failure to insufficient effort rather than insufficient ability significantly increased 

their performance on several measures, while focusing on success and glossing over 

failure led to no change or even decreased performance in the face of subsequent failure.  
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These findings indicate that the way a teacher responds to disengagement is a 

controllable factor that can disrupt a cycle of underperformance.  In particular, teaching 

students that success, failure, and indifference are conditions that can be changed 

empowers students to capitalize on factors within their control, like effort and behavior.   

After finding that verbally attributing success to effort increased persistence and 

performance in individual students exhibiting learned helplessness, Dweck and other 

colleagues have developed ways to integrate these results into a more positive lifestyle 

worldview.  As a reference to the importance of hard work over innate ability, the terms 

utilized are “growth mindset” and “fixed mindset.”  

A growth mindset is a conceptualization that intellectual abilities can be 

developed, while a fixed mindset sees them as predisposed at birth (Rattan, Savani, 

Chugh, & Dweck, 2015).  Students’ propensity to operate under one mindset versus the 

other has been shown to directly impact their resilience when faced with challenges by 

informing goals, beliefs about effort, and attributions to setbacks (Yeager & Dweck, 

2012).  In particular, Yeager and Dweck believe growth mindset interventions “changed 

the meaning of challenges” for students, from a situation that makes them feel dumb to an 

opportunity to learn and get smarter.  Mindset orientation has also been shown to affect 

the way students perform in mathematics.  Students who held a growth rather than fixed 

mindset were more likely to put in effort and persistence when faced with obstacles, 

ultimately leading to increased math achievement (Dweck, 2008).  This reinforces the 

recommendation discussed above; any program designed to reduce opportunity gaps 

should be mindful of the word choice used to present assessments, emphasizing that 

learning can be improved with increased effort. 



RACE PERCEPTIONS, SOCIETAL EXPECTATIONS, AND P2N           9 

 

Given the results of these studies in growth mindset, teachers who model skills 

like persistence and perseverance can help students learn that trying again after failure is 

not a trait that only certain students have – it is a skill developed over time.  It is 

important, however, that teachers explicitly connect praise for effort with the goal of 

learning and progress so that students do not persevere with ineffective learning strategies 

(Dweck, 2016).  If a hard-working student does not demonstrate expected learning 

progress, then a teacher must pair praise for effort with support in trying out a new 

strategy.  This combination is characterized by Ferguson as “high help and high 

perfectionism,” with both aspects necessary for student success (2008).  Teachers that 

show high help demonstrate a love for questions and a love for helping students when 

they make mistakes or are confused.  Teachers that show high perfectionism press their 

students for understanding and accuracy in assignments.  With a focus on effort and 

developing skills over time, these teacher behaviors encourage students to persist in 

learning when faced with a challenge and to feel capable of meeting high expectations.  

If a teacher holds the opposite perspective in either theory, they could further 

inhibit or even decrease student performance.  For example, requiring high perfectionism 

but failing to provide sufficient help can be demoralizing for students because they are 

not able to meet the expectations defined as success, and a lack of help implies that the 

poor performance is a static rather than changeable condition.  Similarly, viewing some 

students as characteristically less able to succeed while holding others to high 

performance expectations employs the fixed mindset.  Rosenthal and Jacobson (1966) 

found that telling teachers a randomly selected group of their students were “intellectual 

bloomers” translated to significant differences in IQ scores by the end of the year.  This 
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difference was termed the “pygmalion effect” (Rosenthal & Jacobson, 1968) and 

hypothesized to be a result of teacher expectations that led to preferential treatment for 

the “bloomers,” who were expected to show more learning growth than the other 

students.  Thus even unintentional differences in teacher expectation led to concrete 

advantages (and disadvantages) for students in the same classroom. 

Explicit growth mindset interventions have also been found successful outside the 

classroom setting.  In one study by Aronson, Fried, and Good (2002), college students 

assigned to pose as pen pal proponents of the growth mindset and “expandable 

intelligence” scored significantly higher GPA scores over the course of year than both the 

two control groups, who instead defended either a multiple intelligence perspective or no 

perspective.  In fact, the belief in malleable intelligence was maintained and even 

strengthened in this group over time.  Other noteworthy results were that Black students 

in the expandable intelligence group had much stronger GPA gains than White students 

in the same condition, along with more pronounced increases in enjoyment of college and 

in value of education.  However, White students scored highest on each three of these 

measures, GPA, enjoyment, and value, even after controlling for as many initial 

differences and predictive factors as possible.   

The authors contend that one reason why Black students in the expandable 

intelligence condition showed higher GPA gains than White students is because it offers 

a self-protective shield against negative stereotypes about their intelligence (Aronson, 

Fried, & Good, 2002).  In fact, Black students in each condition reported feeling about 

the same amount of stereotype threat (which was markedly higher than White students’ 

ratings), but it seems like the endorsement of a growth mindset gave a reason to devalue 
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stereotype threats that surfaces in their classes with White peers or to maintain high effort 

if they received lower grades than desired.  Such changes in student attitude show that the 

intervention focuses on reaction to stereotype threat rather than a change in the amount of 

threat itself.  In terms of future applications, the authors believe that this intervention can 

be integrated with other designs that focus on reducing perceived stereotype threat to 

achieve maximal benefits for minority students. 

Over time, research has identified several controllable factors in education that 

affect student performance and has also shown that teachers hold influence and 

responsibility in using these results to increase positive student outcomes.  However, 

reducing stereotype threat and modeling a growth mindset are only necessary because our 

society holds limiting expectations about certain groups in education.  Knowing ways to 

counteract these limiting beliefs is paramount, but it is also necessary to consider that 

societal beliefs and contexts are often what lead students to internalize negative 

stereotypes or develop a fixed mindset in the first place.  Thus efforts for social justice 

must seek to address these larger realms directly to decrease systemic barriers to success 

at their source.  Although this will not be obtained through research and experimentation 

alone, studies that focus on community contexts provide a valuable guide for addressing 

societal issues in informal and formal settings.  We now turn to the theoretical basis of 

the P2N math tutoring program and its role as an antiracist community project in 

providing educational resources for underserved students.   

The Role of P2N 

With a persistent gap between racial groups reflected by differences in 

standardized testing scores throughout the state of Minnesota, there is a high need for 
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programs that create equity in academic opportunities at schools with limited resources.  

Prepare2Nspire (P2N) is one such program created to address this need at schools located 

in the North Minneapolis area, where Students of Color are confronted with systemic 

issues that lead to their underachievement.  The mission of the program was to prepare 

underserved students to succeed on grade-level, high-stakes mathematics exams and 

inspire them to continue their study of mathematics.  To pursue this goal, P2N functions 

as a tutoring program, providing resources that were organized and distributed 

purposefully to reduce the mathematics opportunity gap.  Given the results of past 

research, the hypothesis of the present study is that 11th grade students who receive 

sufficient resources by participating in the P2N program will demonstrate increases in 

ACT mathematics scores and in positive attitudes toward math. 

Various studies provide motivation for focusing on math performance in eighth 

grade and high school.  Increased exposure to more advanced classes is correlated with 

an increase in standardized math test scores, as long as students do not feel 

underprepared for the level of challenge in the class (Flores, 2007; Loveless, 2008).  In a 

study by Adelman (1999), the highest level of math studied in high school was a stronger 

predictor of higher education degree completion than any other subject, with the rate 

more than doubling if a student takes a course beyond Algebra 2 such as trigonometry or 

pre-calculus.  However, Black students were twice as likely as White students and three 

times as likely as Asian students to opt out of lower-level algebra courses, thus reducing 

exposure to math and these potential benefits.  Despite this trend, Adelman concluded 

that a student’s race alone showed no strength in predicting postsecondary degree 

completion, and socioeconomic status (SES) was a poor predictor when compared to 
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academic resources measured by high school curriculum, test scores, and class rank.  

Fortunately, these findings suggests that the most influential factors affecting degree 

completion are tied not to individual characteristics like race and SES, but to the 

availability of educational resources, a variable that can be changed at the institutional 

level. 

One such educational resource is advocacy for students in coursework decisions.  

Although the course level selection process may be partially controlled by students, 

coursework decisions are usually made by counselors and administrators without student 

or parent voice.  With little background data to inform the choice, biases based on 

available trends like the “achievement” gap can perpetuate tracking based on racial 

categories, and Black and Latino students are more often placed in remedial math classes 

despite scoring within range required for higher-level courses (Flores, 2007).  

Gershenson, Holt, and Papergeorge found that White teachers systematically expect less 

from Black students than Black teachers, especially when predicting outcomes for Black 

males (2015). 

One program designed to address this discrepancy was the Math/Science Equity 

Program (MSEP) in North Carolina, which focused on providing Black parents with 

information about secondary education math and science course tracking, selection into 

gifted programs, and parents’ educational rights in the state – knowledge that “many 

white, middle-class parents already use to their children’s advantage” (Mickelson & 

Cousins, 2008).  One of the largest barriers this program overcame was parental distrust 

in program staff, who were coming as outsiders to seemingly “fix” shortcomings in the 

Black community.  Over time, however, parents saw the program as a tool and 
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encouraged their kids to take more challenging courses if they felt the students were 

prepared.   

Thus, assessing knowledge is important to providing high quality content 

instruction, but in reference to the “intelligence bloomers” study (Rosenthal & Jacobson, 

1966) and the discrepancy that motivated the MSEP program, assessments should not 

result in tracking placements because they change expectations and student outcome 

trajectories.  Additionally, students of different levels can support each other in striving 

to the next level and beyond if they see their own peers achieve and have the opportunity 

to collaborate as a collective community. 

A summary study by Greenwood reports the effectiveness of Classwide Peer 

Tutoring (CWPT) in engaging students as facilitators for learning academics and social 

skills among diverse groups of students.  Pairs of students work together, switching roles 

to give responses as tutee and give feedback as tutor.  A longitudinal study indicates that 

using CWPT increased student engagement and achievement and reduced the number of 

dropouts by 12th grade (1997).  Since this activity involves student-to-student interaction, 

it is economically viable for schools with limited resources and allows participants to 

help each other learn in an informal and engaging way.    

The P2N program model was formed around a theoretical framework mindful of 

these studies and other previous research (for model, see Appendix B).  Its mentutor 

(mentor/tutor) design emphasized aspects of sociocultural/situated learning theory by 

following a cascading format, which can be interpreted as a flow of knowledge from 

people with more experience, though not necessarily experts, to less experienced learners, 

who in turn have the opportunity to share their knowledge with other inexperienced 
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learners.  This knowledge sharing asserts the idea that teaching is not limited to those 

with formalized teaching roles (Clarkson, Ntow, & Tackie, 2014). 

P2N also upheld a strong basis on community-forming grounded in 

sociocognitive theory, creating small groups to increase frequencies of individualized 

interactions, eliminate competition, and encourage participants to seek help from their 

group members or community (Clarkson, Ntow, & Tackie, 2014).  To supplement this 

community format and knowledge sharing, each small community included a trained 

mentor/teacher knowledgeable in ways to attain successful outcomes.  

Other aspects of P2N focus on the use of technology.  Greeno and Collins argue 

that since math has changed significantly with the development of computers, current 

formula-focused curriculum does not reflect the growing need for students who can apply 

mathematical concepts to real-world problems (2008).  Visual graphs created on graphing 

calculators have been shown to increase student learning independence, engagement, and 

understanding as long as teachers scaffold by posing appropriate questions (Choi-Koh, 

2003).  P2N has incorporated this research is by using TI-Nspire™ CX calculators to 

stimulate learning and generate alternative ways to approach math problems, reflected in 

the title “Prepare2Nspire.” 

Since P2N is an after-school program for underserved students, it must consider 

factors that affect student participation even before they enter the doors of the community 

center for tutoring.  The program structure and materials were intentionally designed to 

eliminate barriers to attendance.  The largest barrier for many is the fact that P2N takes 

place during a time when students would otherwise attend to responsibilities like working 

or taking care of siblings.  Students would be unable to attend unless the program 



RACE PERCEPTIONS, SOCIETAL EXPECTATIONS, AND P2N           16 

 

justified their absence from those activities, so P2N was framed as a job in which 

students are compensated with $25 for each session they attend.  Other obstacles 

mitigated by program resources were transportation to and from the program site in North 

Minneapolis, which was taken care of by providing free bus passes, and food at 

dinnertime for all students.  Calculators and ACT prep books were also provided for test 

and math course preparation.  If observed through the lens of a typical tutoring program, 

P2N has incentives and perks that go beyond the scope of tutoring.  However, when 

considered as a program that must meet the needs of diverse, underrepresented students, 

these additional resources are necessary because they eliminate financial and societal 

barriers to participate and succeed, and they make the commitment comparable to a job 

or other alternative activity. 

Finally, the structure of P2N provided enrichment opportunities that may not have 

been accessible to the eleventh graders through other settings.  A defining characteristic 

of P2N as a tutoring program was its concentration of invested human resources.  Each 

undergraduate mentutor was pursuing a degree in a STEM field and has strong 

mathematical content knowledge.  The project supervisor was a faculty member in the 

University of Minnesota Mathematics Education department, and the other four project 

leaders were doctoral graduate students pursuing math or STEM education degrees.  All 

guest speakers were intentionally selected because of their career in or close relationship 

to STEM fields.  They covered various topics, from presenting their previous and current 

jobs in STEM to discussing the importance of resilience, sharing tips for college 

readiness, and providing TI Nspire calculator training (see Appendix C for session 

schedule).  The speakers were also chosen to reflect the diversity of eleventh grade 
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participants to provide them with support and motivation in pursuing higher education.  

This is consistent with Levinson’s argument that guest speakers should be active 

community members that discuss specific and attainable actions that were instrumental to 

their current success (2008). 

Given the theoretical, practical, and societal considerations for the framework of 

the P2N program, it is necessary to determine whether focusing on such controllable 

factors can create measurable benefits for participants and for the larger community.  If 

successful, this design could serve as a model for implementing programs in similar 

settings or encouraging existing community partners to make existing resources 

accessible beyond the scheduled school day to enhance student success. 

Method 

Participants 

A total of 130 eleventh grade students were included in this study, and they 

received guidance and tutoring from 18 University of Minnesota undergraduates and 

several graduate students.  P2N recruiting efforts targeted North Minneapolis students 

who are potentially first-generation college students, ethnic minorities, and students who 

qualify for free or reduced meals (an indicator used to identify low-income).  The region 

of North Minneapolis was targeted intentionally because of its large population with 

these characteristics (Northside Achievement Zone, 2016).  Each such characteristic was 

assigned a numerical value, and applications were evaluated to identify students with the 

highest scores, a proxy for potential need and benefit from a program with resources like 

the ones provided in P2N.  Once the maximal number of applicants with the targeted 

characteristics were successfully admitted, the remaining participants did not necessarily 



RACE PERCEPTIONS, SOCIETAL EXPECTATIONS, AND P2N           18 

 

fall into all or any of the groups.  Once recruitment capacity was reached, some students 

were placed on a waiting list. 

Eleventh grade participants came from a variety of high schools in and around 

North Minneapolis, including Southwest, Cristo Rey Jesuit, El Colegio Charter, Patrick 

Henry, North, South, Irondale, Roosevelt, Jefferson, Edison, Rosemount, North (St. 

Paul), Minneapolis College Prep Charter, DeLaSalle Catholic, Park Center, Al-Amal 

Islamic, and STEP Academy Charter high schools.  Diversity in participant self-identified 

racial category was high, especially when compared to Minnesota’s collective 

demographics.  Of the initial cohort, 42% participants identified as Latino, 30% African 

American, 19% Asian, and 9% White.   Attendance throughout the 2015-2016 school 

year was variable, and attrition was difficult to measure aside from prolonged absence.  

Therefore, since these demographics were summarized at the end of Spring 2016, the 

proportions reflect cumulative demographic data of the cohort over the course of the year.   

All eleventh graders involved in this project participated voluntarily with an 

understanding that they would receive monthly financial compensation, math tutoring 

from undergraduates, and all listed project materials.  Additionally, each eleventh grader 

had the responsibility of tutoring eighth graders when necessary and available. 

Materials 

Project materials available at all sessions included notebooks, graph paper, dry-

erase boards, and pencils to aid students in the tutoring and learning process.  Weekly 

warm-up problems were also provided, which were made up of two to four short-answer 

or multiple-choice ACT math questions (for example warm-up, see Appendix D).  

Although not used for data purposes, these warm-ups probed student understanding and 
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helped undergraduates facilitate discussions to identify, review, and strengthen key 

concepts. 

Students were compensated with up to $100 each month based on their attendance 

to offset the cost of foregoing other job opportunities for the three hours per week spent 

in the program.  They received a full dinner at each session and MetroTransit bus passes 

to cover the cost of transportation to and from the community center.  Students were also 

given a TI-Nspire™ CX calculator and copy of the Princeton Review® “Cracking the 

ACT with 6 Practice Tests, 2015-2016 Edition” prep book to keep. 

To provide a quantitative measure of the effects of the P2N program on eleventh 

grade math performance, the mathematics portion of the ACT was utilized.  Students 

took the ACT math section as a pretest in September, midtest in December, and posttest 

in April.  Students were also administered a math pretest as part of the application 

process.  This pretest included algebra content adhering to the Minnesota Academic 

Standards to help group students into shared content levels for tutoring, but the results 

were not analyzed in the present study. 

Along with gathering quantitative ACT-based assessment data, another important 

goal of this project was to connect students with positive role models and instill 

motivation in continuing their study of mathematics.  To assess this qualitative aspect of 

the program, a 43-item survey was created that allowed students to reflect on their 

experience and rate the extent to which P2N affected their math skills, motivation, and 

attitude towards mathematics (see Appendix E for student attitudes survey).  To record 

attitude changes over the course of the school year, the survey was administered once in 

September 2015 and again in April 2016. 
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To avoid any undesired effects of aforementioned stereotype threat, neither the 

survey nor the ACT math practice tests asked students to include information about their 

racial or gender identity, parental education or income, or SES.  Such demographic 

information was only requested and collected when students applied to the P2N program. 

Procedure 

P2N program sessions were held at the University of Minnesota Urban Research 

and Outreach-Engagement Center (UROC) every Wednesday from 4:30-7:30pm for a 

total of 30 sessions, starting September 9, 2015 and ending May 4, 2016.  The project 

design followed a cascading format between the undergraduate, eleventh grade, and 

eighth grade students.  However, the mentutor relationship between undergraduates and 

eleventh graders was emphasized due to the grant funder’s interest in prioritizing support 

for eleventh graders during the 2015-2017 grant period.  Thus, there was only a small 

group of eighth graders participating from 4:30-5:30pm each week, and consistent 

mentoring relationships were not formed between eleventh graders and eighth graders.  

On the other hand, the relationship between University of Minnesota undergraduates and 

their six to eight eleventh grade students was consistent and long-term; the established 

groups worked on homework and practice problems together each week in preparation 

for the ACT and college-level math courses. 

A typical three hour session was organized as follows: eleventh grade students 

arrived between 4:00 and 4:30pm and joined their tutoring community group.  At 

4:30pm, eleventh graders started the ACT prep warm-ups, working individually then 

coming together as a group with their undergraduate mentutor to discuss problem-solving 

approaches and compare solutions.  Once warm-ups were complete, students worked 
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through math homework for the remainder of a normal session, moving on to math 

problems in their ACT prep book when they finished homework.  All participants took a 

break around 5:30-6:15pm as each tutor community was called up by table for dinner.  If 

an ACT math practice test or student survey were scheduled for the session, they were 

typically administered after dinner.  Similarly, ten of the 30 sessions included guest 

speakers who presented after dinner. 

Data collected from the practice math ACTs and student surveys was compared 

over time to evaluate the effectiveness of P2N for eleventh grade performance on high-

stakes mathematics exams and engagement in learning math.  A t-test was used to 

analyze change in ACT math scores, and correlational tests were used to explore 

relationships between ACT math scores, survey data, and GPA when such data was 

available.  The student attitudes survey questions were grouped into five larger themes, 

and six questions were reverse-coded in order to maintain consistent directionality on 

Likert scale ratings (see Appendix F for coding procedure).  Data from participants who 

attended fewer than two out of 30 program sessions and data from participants lacking 

ACT and survey data were removed from analysis in order to investigate long-term rather 

than circumstantial effects of participation in the program. 

Results 

On average, eleventh graders attended 15.5 tutoring sessions, or about half of the 

total 30 sessions, and the average number of eleventh graders at each session was 65.  

Results indicated that number of months of participation was significantly correlated with 

change in ACT math score, r(60) = .312, p = .013, as was the number of sessions 

attended, r(60) = .341, p = .007.  Thus as the total number of sessions a participant 

attended increased, ACT math score improvement increased. 
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Analysis also showed that participants scored significantly higher on the ACT 

math posttest (M = 18.52, SD = 3.73) than on the pretest (M = 17.95, SD = 3.64), t(61) = -

2.00, p = .050, d = 0.15, with an average increase of 0.56 points from pretest to posttest 

(see Figure 1).  The maximum score achieved by an individual eleventh grader out of 36 

possible points for pre-, mid-, and posttest measured 33, 34, and 28, respectively; the 

minimum for each was 12, 12, and 13 (see Figures 2-4).  A breakdown of scores into 

point value ranges reveals that a higher proportion of students scored in the upper ranges 

in the posttest than in the pretest.  The percentage of students scoring between 19-21 and 

22-36 went up from 21% to 25% and 13% to 20%, respectively (see Figure 5). 

The maximum improvement in score attained by a student between the pretest and 

posttest was 6 points and the minimum was a decrease by 4 points (see Figure 6).  Of the 

60 students who had scores available for both the pre and posttest, half of them increased 

their score, 13 stayed the same, and 17 decreased their score.  Thus, about 70% of student 

scores increased or stayed the same while 30% decreased.  

Correlational tests also indicated some trends from the student attitudes survey.  

Student GPA from the beginning of the school year was significantly correlated with 

change in students’ self-rated preparation from the pretest to posttest, r(46) = .322, p = 

.026 and r(37) = .377, p = .018, respectively.  Since the relationships were positive, the 

data suggest that students with higher GPA at the beginning of the year reported larger 

increases in preparedness and support from others throughout the year. 

Analysis of relationships between the five survey item themes indicated that 

changes in preparation were significantly correlated with changes in relevance, r(41) = 

.429, p = .004, and support, r(37) = .417, p = .008.  It followed that change in support 

was also significantly correlated with change in relevance, r(35) = .345, p = .036, so 
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these three themes of preparation, relevance, and support appear to be highly related.  

Thus students who reported higher levels of preparation reported math as more relevant 

to their present and future and also perceived positive changes in academic support from 

others over the course of the year. 

Discussion 

The results of this study supported the hypothesis that eleventh graders who 

participated in P2N would show increased scores on the ACT math assessment; the mean 

score increased by 0.56 points over the course of the program.  About 33% of students 

made improvements of 2 points or more (see Figure 3), which is above average retest 

improvement when students do not have access to additional resources like those 

provided in P2N (ACT Inc., 2015).   

Another important data trend was the significant positive correlation between 

program attendance and increase in ACT math score.  However, it is not possible to 

determine from this data whether the increased attendance led to a higher score or if some 

other factor was influencing high-scoring students to consistently attend the program.  

There was similarly a significant positive correlation between eleventh grade entry GPA 

and increased reporting of academic support and class preparedness.  As in the previous 

relationship, however, the directionality of the relationship is unclear. 

Noteworthy results include the large variability in pretest score ranges that 

became more equally distributed in the posttest (see Figure 2).  This could be reasonably 

explained by the fact that compulsory ACT testing for Minnesota eleventh graders occurs 

in the spring, so it is likely that many students saw the ACT for the first time when taking 

the pretest.  After being exposed to ACT structure and timing, students knew what to 

expect by the time the posttest was administered. 
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Although it is unclear whether our educational system is benefitting from using 

the ACT to measure progress and compare student learning, the test continues to be 

important to current high school students because college admissions teams continue to 

use it as an objective predictor of student success (which arguably aligns more with a 

fixed than growth mindset).   Therefore the multiple point improvements demonstrated 

by 33% of P2N participants have a big impact on a student’s future because they can 

translate to a dollar value from merit and academic scholarships or acceptance at 

selective post-secondary schools. 

Due to the limited access to information from students outside of the P2N 

program, several possible confounds of this study should be addressed.  Most notably, 

there is no designated control group to which we can compare the effects of the P2N 

program.  Therefore, any improvement gained over the duration of the study could be 

attributed to learning that took place at school rather than at P2N, sheer exposure, 

practice, and familiarity with format, or natural improvements with maturity/time.  Other 

differences in improvement may be attributed to differences in undergraduate quality of 

tutoring or the quality of training they received from the program/outside enrichment.  In 

order to fully understand the generalizability of the successes measured, future studies of 

this program should collect data from students attending the same schools, with similar 

educational resources, and with comparable socioeconomic status. 

A crucial factor that affected measures of improvement was the level of formality 

in ACT and attendance data collection.  When students were administered the ACT math 

section or surveys throughout the program, they were often sitting at the same group 

tables used during tutoring hours.  For some students the informal testing environment 
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may reduce nervousness or test anxiety typically found in more traditional classrooms.  

Other students, however, saw the informal environment as a reason not to attempt the 

assessments seriously, and may have become distracted by peers or more easily 

discouraged when they encountered difficult problems.  Additionally, although program 

attendance is an important factor that helps tie score improvements to the effectiveness of 

P2N, weekly attendance was self-reported by students who at times failed to locate and 

put their name on the sign-in sheets. 

Possible ways of ameliorating these assessment environment issues would be 

increasing student accountability by creating the perception of formality when 

administering tests and motivating students to try their best by utilizing the results of the 

aforementioned stereotype threat study by Steele and Aronson: emphasizing that the tests 

are a study of student problem solving rather than a diagnostic measure of intellectual 

ability (1995).  Attendance accuracy can be easily improved by having a designated P2N 

staff member consistently record arrival of students instead of using student sign-in 

sheets.  Given P2N’s current facilities and resources, systematizing the process of 

assessment and recording attendance is feasible for the upcoming year’s continuation of 

the program and it could help increase accuracy and validity for both of these measures. 

P2N actively structures tutor/tutee relationships between students of differing 

grade levels and not among students of the same peer level.  As a result, eleventh graders 

currently rely on undergraduate students to guide them through each Wednesday night 

session, often unmotivated to review homework or ACT prep materials without prodding 

and supervision from an undergraduate.  In the future, the application of previously 

mentioned Classwide Peer Tutoring strategies (Greenwood, 1997) would allow eleventh 
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graders to engage each other, building stronger social connections among peers that 

contribute to a collaborative community that is less dependent on direction from the 

undergraduate tutors.   

Although the eleventh graders received the most individualized attention when 

they were being tutored, the growth in confidence, reaffirmed understanding, and 

mathematical language and reasoning that could be gained from tutoring eighth graders 

should be acknowledged.  The grant funders preferred to de-emphasize the eighth graders 

in order to prioritize resources for a two-year cohort of eleventh grade students, so it may 

be beneficial to integrate tutor-like activities among the eleventh graders in order to 

preserve the benefits embedded in teaching others. 

Overall, findings suggest that when students are given sufficient educational 

resources in a structured, collaborative environment, learning gains can be found despite 

the presence of factors usually conceived as “limiting”, such as race and low SES.  

Although these factors undoubtedly play a role in the learning of each student in terms of 

their expectations and attitudes towards math, they can be overcome through the 

provision of resources and effective educational strategies.  Since gaps in math 

proficiency are not decreasing even though the present study predicts underperforming 

groups have the capacity to improve, the current disparities likely reflect a 

disproportionate dispersion of resources among racial groups in our educational system.  

Future research on projects like P2N is needed to determine the most effective and 

attainable ways to overcome institutional barriers to equal education. 
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Appendix A 

 

“A sincere, though imperfect, attempt to interrupt the oppression of others is usually 

better than no attempt at all.”  

BEVERLY DANIEL TATUM, Ph.D. 
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Appendix B 

Foundational Prepare2Nspire Mentutor Model 

The original Prepare2Nspire model employed in 2012 includes one undergraduate 

(represented in purple) who works with three eleventh graders (blue), each paired in turn 

with two eighth grade students (green).  In the 2015-2016 school year, undergraduates 

tutored larger groups of about six to eight eleventh graders on Wednesday nights, and the 

mentorship between eighth graders and eleventh graders was de-emphasized due to grant 

funder preference.  
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Appendix C 

Prepare2Nspire Schedule Fall 2015 - Spring 2016 

 

 
 
 
 
 
 
 
 
 
 
Fall 2015 - Spring 2016 Undergraduate and Grade 11 “Mentutor” Calendar 

Meeting Location: UROC 2001 Plymouth Ave N Minneapolis, MN 55411 
Meeting Time:  4:30 – 7:30 pm each Wednesday unless otherwise specified 

 
Dates: 
 
Wednesday, Sept 9  First Session 
Wednesday, Sept 16 Pre-Testing, Team Building and Homework 
Wednesday, Sept 23  11th Grade Mentor Training and Pre-Test 
Saturday, Sept 26  Calculator Training 9 am-3pm at UROC 
Wednesday, Sept 30 First day for 8th Grade 
 
Wednesday, Oct 7  8th Pre-Test Part I; Guest Lisa Thomas, college talk 
Wednesday, Oct 14  8th Pre-Test Part II 
Wednesday, Oct 21 
Wednesday, Oct 28 
 
Wednesday, Nov 4 
Wednesday, Nov 11 Guest Vanessa Abanu, UMN 
 
Wednesday, Dec 2 
Wednesday, Dec 9  Mid-year Testing 
Wednesday, Dec 16 Family Day; Guest David Haynes, Population Center 
 
Wednesday, Jan 6 
Wednesday, Jan 13 
Wednesday, Jan 20 
Wednesday, Jan 27  Make-up Mid-year Testing; Guest Claire Hypolite, HS 
 
Wednesday, Feb 3 
Wednesday, Feb 10 
Wednesday, Feb 17 
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Wednesday, Feb 24  Guest Chris Westermeyer, Travelers Insurance 
 
Wednesday, March 2 Guest Seun Adenusi, Boston Scientific 
Wednesday, March 9 Guest ACT representative from Princeton Review 
Wednesday, March 16 
Wednesday, March 23 Guest Barkley Bartoni, UMN Admissions 
 
Wednesday, April 6 
Wednesday, April 13  Final survey; Guest Lisa Thomas, college readiness 
Wednesday, April 20 Final testing 
Wednesday, April 27  Final testing (make-up); Guest Justice Alan Page 
 
Wednesday, May 4  Celebration BBQ with Families, Distribute checks 
 
 
 

To view the calendar online, visit 
sites.google.com/a/umn.edu/prepare2nspire/?pli=1 

 
Go to “Participants,” and click on “Calendar” 
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Appendix D 

Sample ACT Warm-Up Question 

 
 
Name:     Community Name:   Date:   
 
Check Point:  Circles, Ellipses, and Parabolas; and Trigonometry  

1. If	  the	  equation	  x2	  =	  9	  –	  y2	  were	  graphed	  in	  the	  standard	  (x,	  y)	  coordinate	  plane,	  the	  
graph	  would	  represent	  what	  kind	  of	  geometric	  figures?	  	  

 
	  

2. Identify	  the	  coordinate	  of	  the	  center	  and	  radius	  of	  circle	  O,	  represented	  by	  the	  
equation	  (x	  –	  4)2	  +	  (y	  +5)2	  =	  16?	  

 
 

3. Given	  a	  right	  triangle	  ABC	  with	  hypotenuse	  AB	  =	  10,	  AC	  =	  3,	  and	  let	  angle	  A	  be	  θ,	  find	  
cos	  θ.	  

 
 

	  
4. If	  the	  secant	  of	  angle	  θ	  is	  1/2,	  then	  the	  cosine	  of	  angle	  θ	  is….	  

	  
	  
	  
	  

REVIEW:  Plane Geometry 
5. Write	  the	  equation	  of	  a	  line	  parallel	  to	  y	  =	  (2/3)	  x	  +	  2	  and	  passes	  through	  (-‐7,	  4).	  

 
 

6. What	  is	  the	  slope	  of	  	  lines	  parallel	  to	  the	  line	  2x	  +	  3y	  =	  5?	  
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Appendix E 

Student Attitudes Survey 2015-2016 

	   	   	   	   	   	   	   	   	  
	    

 

 

Student	  Survey 

Answer the questions using the rating scale provided. Circle the appropriate response. 

1	  	  Never	   2	  	  Rarely	   3	  	  Sometimes	   	  	  	  	  	  4	  	  Usually	   	  	  	  	  	  	  	  5	  	  Always 

 

I	  can	  solve	  most	  problems. 1	    2 3 4 5 

I	  like	  to	  try	  new	  strategies. 1	    2 3 4 5 

I	  give	  up	  easily.	    1	    2 3 4 5 

I	  will	  use	  what	  I	  learn	  in	  my	  math	  class	  in	  the	  

real	  world. 

1	    2 3 4 5 

I	  review	  for	  a	  test	  more	  than	  one	  day	  before	  it	  is	  

given. 

1	    2 3 4 5 

I	  use	  my	  textbook	  when	  I	  don’t	  understand. 1	    2 3 4 5 

I	  do	  all	  of	  my	  assigned	  homework. 1	    2 3 4 5 

I	  pay	  attention	  in	  class.	    1	    2 3 4 5 

I	  take	  notes	  during	  class. 1	    2 3 4 5 

I	  will	  put	  down	  an	  answer	  just	  to	  finish	  a	  

problem. 

1	    2 3 4 5 

I	  bring	  required	  materials	  to	  my	  math	  class. 1	    2 3 4 5 

I	  try	  really	  hard	  to	  get	  good	  grades	  in	  my	  math	  

class. 

1	    2 3 4 5 

I	  try	  really	  hard	  to	  get	  good	  grades	  in	  my	  other	  

classes. 

1	    2 3 4 5 
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Answer the questions using the rating scale provided. Circle the appropriate response. 

1	  	  Never	   2	  	  Rarely	   3	  	  Sometimes	   	  	  	  	  	  4	  	  Usually	   	  	  	  	  	  	  	  5	  	  Always 

 

I	  ask	  questions	  when	  I	  don’t	  understand	  in	  math	  

class. 

1	    2 3 4 5 

I	  use	  a	  “regular”	  calculator	  when	  doing	  math	  in	  

class. 

1	    2 3 4 5 

I	  use	  a	  graphing	  calculator	  in	  my	  math	  class. 1	    2 3 4 5 

I	  use	  a	  graphing	  calculator	  at	  home. 1	    2 3 4 5 

I	  make	  up	  work	  when	  I	  am	  absent.	    1	    2 3 4 5 

I	  use	  math	  learned	  in	  my	  math	  class	  in	  other	  

school	  subjects. 

1	    2 3 4 5 

I	  ask	  my	  math	  teacher	  for	  extra	  support	  when	  

needed.	    

1	    2 3 4 5 

I	  ask	  other	  students	  for	  help	  in	  math	  at	  school.	  	   1	    2 3 4 5 

I	  get	  help	  with	  math	  at	  home.	  	   1	    2 3 4 5 

I	  like	  solving	  challenging	  math	  problem.	    1	    2 3 4 5 

I	  am	  better	  than	  many	  other	  students	  at	  solving	  

math	  problems. 

1	    2 3 4 5 

There	  are	  problems	  I	  will	  not	  try. 1	    2 3 4 5 

I	  will	  not	  stop	  working	  on	  a	  math	  problem	  until	  I	  

get	  an	  answer. 

1	    2 3 4 5 

I	  am	  a	  good	  math	  student.	    1	    2 3 4 5 

I	  wish	  I	  did	  not	  have	  to	  study	  math. 1	    2 3 4 5 
 

I	  am	  anxious	  when	  it	  is	  time	  for	  math. 1	    2 3 4 5 
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Use	  the	  following	  rating	  school	  to	  answer	  the	  following	  items 
 

1	  I	  disagree	  a	  lot 2	  I	  disagree	  
a	  little 

3	  Sometimes	  I	  
agree,	  sometimes	  I	  
disagree 

4	  I	  agree	  a	  little 5	  I	  agree	  a	  lot 

Mathematics	  is	  boring. 1
	    

2 3 4 5 

I	  learn	  many	  interesting	  things	  in	  math. 1 2 3 4 5 

My	  math	  teacher	  expects	  me	  to	  provide	  	  a	  
correct	  answer	  when	  called	  upon	  to	  do	  so. 

1
	    

2 3 4 5 
 
 

My	  teacher	  thinks	  of	  me	  as	  being	  among	  the	  
best	  students	  in	  the	  class. 

1
	    

2 3 4 5 
 
 

My	  math	  teacher	  informs	  me	  about	  how	  well	  
I’m	  doing	  in	  class. 

1
	    

2 3 4 5 
 
 

When	  I	  get	  a	  question	  wrong,	  my	  teacher	  
takes	  the	  time	  to	  explain	  it	  to	  me. 

1
	    

2 3 4 5 
 
 

I	  understand	  everything	  taught	  in	  math. 1
	    

2 3 4 5 

When	  I	  do	  not	  understand	  something,	  my	  
teacher	  finds	  a	  different	  way	  to	  explain	  it	  to	  
me. 

1
	    

2 3 4 5 
 
 

I	  need	  to	  do	  well	  in	  mathematics	  to	  get	  the	  job	  
I	  want. 

 

1
	    

2 3 4 5 

I	  would	  like	  a	  job	  that	  involves	  using	  math. 
 

1
	    

2 3 4 5 
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Use	  the	  following	  rating	  school	  to	  answer	  the	  following	  items 
 

1	  Never 2	  Once	  or	  twice	  a	  
week 

3	  Three	  times	  a	  
week 

4	  Everyday	  or	  
almost	  
everyday 
 
 

 

My	  parents	  or	  other	  relatives	  ask	  me	  what	  I	  learn	  
in	  math	  class. 

1
	    

2 3 4 

I	  talk	  about	  my	  math	  work	  with	  my	  parents	  or	  
other	  relatives. 

1
	    

2 3 4 

My	  parents	  or	  other	  relatives	  make	  sure	  I	  have	  
time	  to	  study	  math. 

1
	    

2 3 4 

My	  parents	  or	  other	  relatives	  make	  sure	  I	  do	  any	  
math	  homework	  given. 

1 2 3 4 
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Appendix F 

Student Attitudes Survey Coding Procedure 

Questions were numbered from 001 to 043 in order of appearance to label “presurvey” 

ratings from the September administration.  The numbers 101 through 143 were assigned 

to the same questions for “postsurvey” ratings from April.  Next, the questions were 

sorted into five categories based on themes described below.  Bold-faced words were 

reverse-coded and Questions 15 and 16 were removed due to relative neutrality. 

 

Approach:	  Behaviors	  or	  attitudes	  that	  affect	  motivation	  and/or	  effort 

2.	  I	  like	  to	  try	  new	  strategies 

3.	  I	  give	  up	  easily. 

10.	  I	  will	  put	  down	  an	  answer	  just	  to	  finish	  a	  problem. 

12.	  I	  try	  really	  hard	  to	  get	  good	  grades	  in	  my	  math	  class. 

13.	  I	  try	  really	  hard	  to	  get	  good	  grades	  in	  my	  other	  classes. 

23.	  I	  like	  solving	  challenging	  math	  problems. 

25.	  There	  are	  problems	  I	  will	  not	  try. 

26.	  I	  will	  not	  stop	  working	  on	  a	  math	  problem	  until	  I	  get	  an	  answer.	   

28.	  I	  wish	  I	  did	  not	  have	  to	  study	  math. 

30.	  Mathematics	  is	  boring. 

31.	  I	  learn	  many	  interesting	  things	  in	  math. 

Confidence:	  Beliefs	  that	  are	  indicative	  of	  global	  perceptions	  of	  self 

1.	  I	  can	  solve	  most	  problems. 

24.	  I	  am	  better	  than	  many	  other	  students	  at	  solving	  math	  problems. 

27.	  I	  am	  a	  good	  math	  student. 

29.	  I	  am	  anxious	  when	  it	  is	  time	  for	  math. 

36.	  I	  understand	  everything	  taught	  in	  math. 

Preparation:	  Measurable	  behaviors	  for	  in-‐class	  applications 
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	   5.	  I	  review	  for	  a	  test	  more	  than	  one	  day	  before	  it	  is	  given. 

	   6.	  I	  use	  my	  textbook	  when	  I	  don’t	  understand. 

	   7.	  I	  do	  all	  of	  my	  assigned	  homework. 

	   8.	  I	  pay	  attention	  in	  class. 

	   9.	  I	  take	  notes	  during	  class. 

	   11.	  I	  bring	  required	  materials	  to	  my	  math	  class. 

	   14.	  I	  ask	  questions	  when	  I	  don’t	  understand	  in	  math	  class. 

	   18.	  I	  make	  up	  work	  when	  I	  am	  absent. 

	   20.	  I	  ask	  my	  math	  teacher	  for	  extra	  support	  when	  needed. 

	   21.	  I	  ask	  other	  students	  for	  help	  in	  math	  at	  school. 

Relevance:	  Expresses	  belief	  that	  math	  has	  applications	  outside	  math	  class 

	   4.	  I	  will	  use	  what	  I	  learn	  in	  my	  math	  class	  in	  the	  real	  world. 

	   17.	  I	  use	  a	  graphing	  calculator	  at	  home. 

	   19.	  I	  use	  math	  learned	  in	  my	  math	  class	  in	  other	  school	  subjects. 

	   38.	  I	  need	  to	  do	  well	  in	  mathematics	  to	  get	  the	  job	  I	  want. 

	   39.	  I	  would	  like	  a	  job	  that	  involves	  using	  math. 

Support:	  Identifies	  a	  person	  or	  place	  that	  supports	  and/or	  discusses	  learning 

	   22.	  I	  get	  help	  with	  math	  at	  home. 

	   32.	  My	  math	  teacher	  expects	  me	  to	  provide	  a	  correct	  answer	  when	  called	  upon	  

to	  do	  so. 

	   33.	  My	  teacher	  thinks	  of	  me	  as	  being	  among	  the	  best	  students	  in	  the	  class. 

	   34.	  My	  math	  teacher	  informs	  me	  about	  how	  well	  I’m	  doing	  in	  class. 

	   35.	  When	  I	  get	  a	  question	  wrong,	  my	  teacher	  takes	  the	  time	  to	  explain	  it	  to	  me. 

	   37.	  When	  I	  do	  not	  understand	  something,	  my	  teacher	  finds	  a	  different	  way	  to	  

explain	  it... 

	   40.	  My	  parents	  or	  other	  relatives	  ask	  me	  what	  I	  learn	  in	  math	  class. 

	   41.	  I	  talk	  about	  my	  math	  work	  with	  my	  parents	  or	  other	  relatives. 

	   42.	  My	  parents	  or	  other	  relatives	  make	  sure	  I	  have	  time	  to	  study	  math. 

	   43.	  My	  parents	  or	  other	  relatives	  make	  sure	  I	  do	  any	  math	  homework	  given.	  
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 8th Grade 11th Grade 

Group 2012 2015 2012 2015 

American Indian/Alaskan Native 32.2 31.6 18.2 23.8 

Asian/Pacific Islander 59.3 62.4 39.0 48.0 

Hispanic 35.3 34.0 19.2 24.2 

Black, not of Hispanic Origin 31.4 30.3 12.0 19.1 

White, not of Hispanic Origin 67.5 65.4 47.4 55.1 

Free/Reduced Priced Lunch 41.3 37.5 21.4 27.7 

 
Table 1. Select data on percentage (%) of students proficient in math, measured by all 

available accountability tests in the state of Minnesota for the years 2012 and 2015 

(Minnesota Department of Education, 2015). 
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Figure 1. Mean score of eleventh graders on the ACT mathematics section.  Standardized 

scores are out of 36 possible point 
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Figure 2. Frequency of raw scores of eleventh graders on the ACT mathematics section 

pretest.  Standardized scores are out of 36 possible points. 
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Figure 3.  Frequency of raw scores of eleventh graders on the ACT mathematics section 

midtest.  Standardized scores are out of 36 possible points. 

 



RACE PERCEPTIONS, SOCIETAL EXPECTATIONS, AND P2N           48 

 

 

Figure 4. Frequency of raw scores of eleventh graders on the ACT mathematics section 

posttest.  Standardized scores are out of 36 possible points. 
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Figure 5. Percentage (%) of students scoring in each score level on the ACT mathematics 

section for the pretest and posttest.  Standardized scores are out of 36 possible points. 
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Figure 6. Frequency of score improvement, calculated by the difference between posttest 

and pretest scores.  Standardized test scores are out of 36 possible points. 

 


