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friends from a different race?”  Pettigrew states the items for the friends and neighborhood 

contexts had median Cronbach alphas from a small sample of .84 and .88, respectively (p. 175).  

Pettigrew noted the measurement would be more effective if the specific ethnic groups were 

named for each context. 

Math 

 Math was measured using released items from the state MCAS math test for grade 7.  

This test was originally given in the spring of 2014 and subsequently released to the public.  The 

math pretest was given as the last activity in session one.  It consisted of items 1-5 from the 

original test of 42 items.  The pretest was given to students as a baseline measure along with 

measures of the target psychosocial variables, as well as of familial ethnic socialization, and of 

prior intergroup contact.  The math posttest was given as the last activity in session two.  It 

consisted of items 6-10 and was given immediately following the post-priming measurement of 

the psychosocial variables. 

An indication of the content validity of the math pretest and posttest that were used 

comes from an examination of the domains of mathematics measured in the items.  Content 

validity refers to the extent to which the content of a math test is judged to represent the larger 

domain of math (McMillan & Schumacher, 1997, p. 236).  Items in the original full test 

measured four of the five domains of mathematics based on the state standards for grade 7.  The 

domains include: The Number System, Ratios and Proportional Relationships, Expressions and 

Equations, and Statistics and Probabilities (Massachusetts Department of Elementary and 

Secondary Education, 2014).  None of the 10 items measured the domain of Geometry.  These 

domains differ in difficulty.  Lesley University mathematics Professor James O’Keefe ranked 

from least (1) to most (4) difficult The Number System, Ratios and Proportional Relationships, 
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Expressions and Equations, and Statistics and Probabilities domains (personal communication 

November 2, 2017).  Table 3 shows the distribution of math domains across the math pretest 

(items 1-5) and posttest (items 6-10). 

Table 3 

Distribution of Domains Measured by Math Items on Pretest and Posttest 

Math 

Domain 

Ranking 

of 

Difficulty 

Item 

1 

Item 

2 

Item 

3 

Item 

4 

Item 

5 

Item 

6 

Item 

7 

Item 

8 

Item 

9 

Item 

10 

The Number 

System 

1  x x x  x   x  

Ratios and 

Proportional 

Relationships 

2          x 

Expressions 

and 

Equations 

3 x    x   x   

Statistics and 

Probabilities 

4       x    

Note: Items 1-5=Pretest. Items 6-10=Posttest. 

Item difficulty for these 10 items for a portion of the students across the state was 

compared with item difficulty for the students in my sample (N=73).  State results are for only 

the Hispanic and White students whose overall score was exactly at the cut score of 240 needed 

to attain the Proficient achievement level in math (N=687).This subgroup of the total number of 

8th graders who took the items was chosen to serve as a benchmark against which to compare the 

students in my sample.  Figure 10 presents the item difficulty patterns for the state and for my 

sample that appear similar. 

 



262 

 

 

 

 

 

Figure 10. Comparison of item difficulty for math pretest and posttest for state sample and my 

sample. Lower numbers indicate greater difficulty. Data from File H:\Student 

Assessment\Student Assessment Files\MCAS\2015\September official\MCAS2015_official 

megafile 2015.9.11_new scitry.sav, received from MCAS Chief Analyst Robert Lee on October 

3, 2017, RLee@doe.mass.edu. 

Item difficulty statistics suggest that the posttest (items 6-10) was more difficult than the  

pretest (items 1-5) for both the high-achieving state sample and my sample.  The patterns of 

difficult items, and easy items ,are similar for the two groups.  Items 1, 3,4,5,7, and 9 were easy 

for both groups, and items 2, 6, and 10 were difficult for both groups.  Item 8 was not easy or 

difficult.  
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Threats to Internal Validity 

The research design protects against several threats to internal validity.  Campbell and 

Stanley (1963) define internal validity simply as the quality of an experiment in which the 

experimental treatments made a difference (p. 6).  They state that threats to internal validity are 

analogous to main effects because they are like variables that directly affect the dependent 

variable.  They might produce changes in the outcome that could be confused with changes due 

to the treatment.  The threat of history, for example, refers to something happening during the 

research.  I tested familism in the first session.  The scale measures feelings of obligation, and 

closeness to family.  If a student experienced a divorce in his or her family after the first session 

but before the second session then responses to the familism scale in the second session may not 

be due to the experimental manipulation, but to the divorce.  Although this is an unlikely 

scenario, this threat was minimized by keeping the period between the two sessions relatively 

short. 

 The threat of selection refers to a systematic difference in groups of volunteers.  Since 

group differences are central to the main hypotheses, this is not a threat.  The sample is not 

supposed to be homogeneous, but to differ in ways the treatment affects, either reducing or 

enhancing differences.  Moreover, for both Hispanic and White groups, random assignment to 

treatment or comparison group condition was done, keeping the distribution of differences more 

or less equal.  Selection also refers to sampling that results in groups that differ on characteristics 

that are not the focus of the study but affect its outcome.  McMillan and Schumacher (1997) give 

an example of two classes being tested on two techniques for teaching adjectives and adverbs.  

While the technique used for each class was randomly chosen, the classes differed greatly in 

average IQ.  Because of this difference, no conclusion could be reached that the technique and 
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not IQ was responsible for scores on a test of adjectives and adverbs.  The higher IQ group could 

have performed better regardless of the technique.  In my study this threat was avoided because 

none of the classes consisted of only higher achieving students; the sample consisted of six 

classes rather than two; and the schools varied in proportion of Hispanics to Whites, ensuring 

again that differences were more or less evenly distributed across the sample. 

 The threat of statistical regression refers to the tendency of low or high scores on the 

pretest to regress to the mean on the posttest regardless of the effects of the treatment.  This 

problem is more likely when the sample is chosen for its clear differences rather than for its 

representativeness.  If, for example, volunteers were students in special classes such as pre-

college algebra, they would be likely to score very high on the pretest.  On the other hand, if 

volunteers had been required to attend summer school in order to be able to pass to the next 

grade, they would be more likely to score very low on the pretest.  They would be less motivated 

to participate because it would be another burden in addition to summer school.  Because my 

students were in regular classes, neither the best students, nor failing students, statistical 

regression was controlled for. 

 The threat of pretesting refers to the test itself causing changes in attitudes for example, 

before the treatment is given, thus making it difficult to attribute changes to the treatment.  This 

threat was unlikely because pretests were given in the first session about one month prior to the 

treatment. 

 The threat of instrumentation refers to changes in the instruments or observers that may 

account for changes in the dependent variable rather than the treatment.  Problems such as 

fatigue, or distraction, may cause the observers to make observations differently.  A test used 

over a long period may no longer be valid for the sample if demographics of the student 
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population have changed requiring the test be renormed.  This threat was avoided because a 

single observer was used, the researcher, the period between sessions was short, and data 

collection during each session was not prolonged. 

 The threat of subject attrition refers to volunteers dropping out of the study prior to its 

completion.  In my study, one White student and two Hispanics attended the first session but did 

not attend the second.  Since this was not a longitudinal or time-series study, these losses were 

relatively unimportant.  The groups remained nearly equal in size. 

 Other threats to internal validity include maturation, experimenter effects, and subject 

effects.  These were also controlled for and did not pose threats in my study.  Because the 

sessions were conducted about one month apart, it is unlikely the volunteers matured in any ways 

relevant to the hypotheses.  Experimenter effects were controlled for by using a script to 

introduce the activities and maintaining the same demeanor for the length of the sessions.  

Subject effects were unlikely because volunteers understood their grade would be unaffected by 

their participation, and they did not have any motivation for doing well because the purpose of 

the study was deliberately described in general terms.  In addition, subject effects were avoided 

because there was a balance of unusual (treatment and word-stem task) and usual activities 

(psychosocial tests and math quizzes) to avoid the novelty effect by which responses are due not 

to the treatment, but the novelty of the activity. 

Threats to External Validity 

 The purpose of the dissertation is in part to test hypotheses about culture’s role in the 

learner process in order for practitioners in culturally diverse classrooms to adopt some of the 

research activities to customize instruction.  Such a purpose makes external validity a primary 

concern because external validity refers to the generalizability of the study to other populations, 
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settings, treatment variables, and measures.  Threats to external validity can be considered 

interaction effects that involve the treatment and some other variable (Campbell & Stanley, 

1963).  One threat is the interaction of testing and the treatment.  It is possible that pretesting 

interacts with the treatment to influence the posttest.  Campbell and Stanley give the example of 

pretests of attitudes which are likely to influence the participant’s susceptibility to persuasion.  If 

a pretest asks questions about controversial attitudes such as anti-Semitism and this is followed 

by a film dealing with this theme then the pretest may change the impact of the film on the 

posttest on anti-Semitism.  Responses to the posttest for this group would differ greatly from a 

group that did not take the pretest.  In the pretest situation, interpretation of the effect of the 

treatment could not be easily separated from the effect of the pretest (p. 18).  In the first session 

of my study, students responded to items of a controversial nature on the ethnocentrism scale, 

but the treatment occurred in the second session, which greatly attenuates the potential impact of 

the pretest.  In terms of generalizing, if in another setting testing is routine, then no threat to 

external validity would exist.  While students may not routinely respond to items about the 

particular issues in the measures I gave of the three psychosocial variables, they are often 

surveyed suggesting no threat of pretesting. 

 A second threat to external validity is the interaction of selection and the treatment.  It 

may be results hold true for only the population from which the sample was selected.  If a 

number of school systems decline to permit the research (as happened in my case), the district 

that permits it may be atypical of the universe of schools.  Campbell and Stanley (1963) describe 

this situation: “Almost certainly its staff has higher morale, less fear of being inspected, more 

zeal for improvement than does that of the average school” (p. 19).  The characteristics of the 

school that gives permission may differ from most others.  The range of average achievement 



267 

 

 

 

 

levels for students in the schools in my sample, however, suggests selection was avoided.  The 

sample did not consist of only high-performing schools.  This threat was also guarded against by 

sampling from a broad spectrum of districts with varying ratios of Hispanic and White students 

rather than just one.  In addition, because there was a minimal 20-minute disruption to the school 

routine, the potential for the selection threat was small whereas greater disruption would have 

increased this type of threat.  The authors note that because schools are a captive population the 

sample is more likely to be representative and therefore external validity is more likely. 

 A third threat to external validity described by Campbell and Stanley (1963) is reactive 

arrangement.  Experiments may be artificial and students are aware they are participating in 

unusual activities.  As a result, their reaction to this unusual arrangement and not the treatment 

may affect the outcome.  In contrast, my activities were those students routinely engage in.  The 

outcome of math performance is an essential part of the curriculum.  Thus generalizing to 

another school is warranted. 

Settings 

 Four public school districts in different regions of Massachusetts were contacted and 

permission was given to conduct research in some of their middle schools.  None of the school 

districts were affluent.  There are an equal number of urban and suburban school settings.  The 

school representing the Northeastern region is urban, as are the two schools representing the 

Central region.  The school representing the Western region, and the two schools representing 

the Southeastern region, are suburban.  The variation of the percentage of students in the schools 

attaining each state achievement level is similarly distributed across urban and suburban settings.  

In general, the urban schools have fewer students attaining the Advanced level than the suburban 

schools.  There is also a tendency for the urban schools to have more students in the Warning 



268 

 

 

 

 

level than suburban schools.  The achievement gap is evident in this sample, with more Whites 

than Hispanics in the two higher levels (Advanced and Proficient), and fewer Whites than 

Hispanics in the two lower levels (Needs Improvement and Warning).Suburban schools 

(Western and Southeastern regions) also tend to mirror state averages for the achievement levels.  

Both sessions took place in school classrooms, and during regular school hours.  Table 4 displays 

patterns of achievement across the six schools in comparison with the state pattern. 

Table 4 

 

Percentage of White and Hispanic Students in Achievement Levels in 8th Grade Math for Schools 

in Sample and across the State in 2014 

 

 Advanced 

 

 Proficient  Needs 

Improvement 

 Warning 

 W H  W H  W H  W H 

State 21 7  37 22  28 33  14 38 

Northeastern 0 8  55 35  14 29  32 28 

Western 10 5  28 20  41 37  21 38 

Central1 8 0  18 12  35 36  40 53 

2 12 5  14 10  32 30  43 54 

Southeastern 1 20 0  40 31  23 56  16 13 

2 19 6  42 39  25 39  14 17 

Note. W=White, H=Hispanic. Massachusetts transitioned to a new state test in 2015 and schools 

did not all make the change simultaneously. Data for 2014 allow comparisons of math 

achievement on MCAS for the six schools in this dissertation. Adapted from 

www.profiles.doe.mass.edu. 

 

Participants 

 Sampling is a matter of systematically selecting from a population the participants for a 

study.  Dattalo (2008) states there are two basic issues researchers have to deal with when 

deciding on a sample for their study: how elements are selected and how many elements are 

selected.  These refer to sampling strategy, and sample size, respectively. 

 

 

http://www.profiles.doe.mass.edu/
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Sampling Strategy 

Sampling strategies are used to select elements (units of a population, here students) 

within a sampling frame.  My sampling strategy was convenience sampling from six middle 

schools in four school districts within the sampling frame of all 8th grade Hispanic and White 

students in Massachusetts.  Although it was a convenience sample, districts were found in four 

regions of the state.  The regions may be distinguished by the percentage of Hispanic and White 

students in the schools.  The state average is 18% Hispanic students and 64% White students.  In 

my sample, the schools in the Southeastern region closely matched the state average for Hispanic 

and White students.  The school in the Western region had more Hispanic students than the state 

average, but matched the state on percentage of White students.  Schools in the Central region 

differed the most from the state average.  In both of them Hispanic students made up about 

double the state average and less than half the state average for Whites.  The school in the 

Northeastern region had over 50 percent more Hispanic than White students 

(www.profiles.doe.mass.edu).  The actual percentages are displayed in Table 5. 

 

 

 

 

 

 

 

 

 

http://www.profiles.doe.mass.edu/
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Table 5 

Percentage of Hispanic and White Students in Schools in Sample 

Region Number of Schools Percentage of 

Hispanic Students 

Percentage of White 

Students 

State  19 61 

Northeastern 1 86 8 

Western 1 36 54 

Central 2 48 21 

  42 27 

Southeastern 2 18 65 

  19 65 

 

Within the Hispanic part of this frame, an attempt was made to sample from the three 

largest subgroups in Massachusetts: Puerto Ricans, Dominicans, and Salvadorans (Granberry & 

Torres, 2010).  Shea and Jones (2006) reported that in Massachusetts the percentage of Puerto 

Ricans has fallen slightly, while that of Dominicans grew by 40% in just the period of 2000 to 

2004 (p. 3).  After my sampling was completed, the two largest Hispanic subgroups were Puerto 

Ricans, who made up 15% of the sample, and Guatemalans, who made up 18%. 

 In general the sampling strategy was to have a sample that represented the learning 

environment, learner characteristics, and learner processes reviewed in the literature in 

preparation for this study.  Specifically, students recruited should reflect a diverse and 

multicultural learning environment; they should differ in the learner characteristics of familism, 

SES, and immigrant status (first-generation, second-generation, etc.); and they were expected to 

be engaged in the learner processes of acculturation, biculturalism, and social identification 
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(ethnocentrism).  Fox, Hunn, and Mathers (2009) advised that in order to attain external validity, 

the sample must be representative.  In terms of Hispanic subgroups and ratios of Hispanic to 

White students in schools participating, the sample has external validity. 

Sample Size 

 The second basic issue researchers have to deal with is sample size, or how many 

elements (students) to select.  As with representativeness, sample size is important for 

generalizing results of the research beyond the sample to the population from which it was taken.  

In other words, desired results may be, for example, a finding of differences in groups in the 

sample on a measure of a psychological construct of interest that reflects differences in the 

population.  This would allow the researcher to reject the null hypothesis of no difference.  A 

second possible finding is that there are no group differences in the sample, and that reflects the 

absence of differences in the population.  This would lead the researcher to not reject the null 

hypothesis.  In both cases it is possible to safely generalize from an adequate sample size to the 

population.  

The problem with generalizing arises when there is a discrepancy between conclusions 

drawn from testing the sample, and the reality of the population.  These sampling errors can be 

summarized as either a false positive or false negative.  A Type 1 Error (false positive) involves 

findings that justify rejecting the null hypothesis (finding group differences) when it should not 

be rejected.  A Type II Error (false negative) involves findings that lead the researcher to 

conclude there are no differences in the sample or the population when there actually are.  The 

reason for Type I Errors is usually a matter of statistical significance.  In other words, with a 

significance level of .05 there is a probability of five times out of 100 that the sample data will 

lead the researcher to reject the null hypothesis when it is in fact true (McMillan & Schumacher, 
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1997, pp. 360-361).  On the other hand, the reason for a Type II Error is often that the sample 

size was too small to detect actual differences, or a matter of statistical power. 

Statistical power. 

Statistical power refers to the strength of a study to reveal effects.  It is not only a 

function of sample size, but also of the chosen level of statistical significance, and of effect size 

(Fox, Hunn, & Mathers, 2009, p. 23).  Effect size can be thought of as how wrong the null 

hypothesis is.  Cohen (1990) stated effect size is the magnitude of the difference between the null 

hypothesis and the alternative hypothesis (p. 1308).  If the null is no difference, the effect size 

indicates how much difference is important.  Fox, Hunn, and Mathers give an example of a study 

comparing the effectiveness of two drugs for treating asthma.  The null hypothesis is that they 

are equally effective.  The alternative hypothesis is that one is more effective than the other.  The 

effect size is a specific numerical indication of difference.  Maybe Drug A has a 98% rate of 

improving breathing within five minutes and Drug B has a 96% rate.  The effect size is therefore 

2%.  The question remains of how to evaluate that difference, whether or not a 2% greater 

effectiveness warrants prescribing Drug A over Drug B. 

 Meltzoff (1998) cited Cohen’s (1992) guidelines for evaluating effect size for 

correlations.  A correlation of .10 is deemed a small effect size, .30 is medium, and .50 or greater 

is large.  For mean scores, an effect size of .20 is small, .50 is medium, and .80 is large 

(Meltzoff, 1998, pp. 136-137).  In other words, if two groups don’t differ by at least 2/10 of a 

standard deviation, the difference is unimportant, even if it is statistically significant.  Durlak 

(2009) stresses the importance of the domain.  He cites a study by Hedges and Hedberg (2007) in 

which educational researchers concluded an effect size of .20 was of policy interest when related 

to achievement (p.923). 
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 Estimating effect size. 

While statistical significance and power can be easily decided on, effect size is more 

difficult to estimate.  The two methods of doing this are meta-analysis of the literature, or 

deciding what the smallest size of an effect is worth identifying.  Meta-analyses of studies 

comparing groups on the psychosocial variables of interest in my study are uncommon, and 

when they have been done, the relationship of psychosocial variables to academic outcomes has 

not been the focus.  In addition, different instruments to measure the constructs were often used.  

The only method of estimating effect size for studies using these variables and with this outcome 

is therefore the method of deciding what the smallest effect size worth identifying is. 

Educational research provides some guidelines for this problem.  For example, Bloom, 

Hill, Black, and Lipsey (2008) explain that in educational research, the effect of an intervention 

on academic achievement is expressed as the effect size.  Coe (2002) provides a specific example 

from a study by Dowson (2000) on whether the time of day of instruction affects learning.  A 

group of 38 students aged seven or eight were randomly assigned to a 9:00am or 3:00pm time to 

listen to a story and answer comprehension questions.  Comprehension was measured by the 

number of questions answered correctly.  The morning group had a mean score of 15.2 and the 

afternoon group, 17.9 (standard deviation is 3.3), a difference of 2.7.  Coe asks how significant 

this difference is, or what the effect size is. 

 An effect size, above all, needs to be understood in context.  Each context provides its 

own benchmark(s) for assessing performance within it.  Benchmarks are points along a 

continuum indicating performance on an outcome.  For example, in education, a benchmark may 

be standard deviation units.  Bloom, Hill, Black, and Lipsey (2008) argue that there are two ways 

to develop benchmarks within the context of academic achievement to measure effect sizes of 
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educational interventions: through performance trajectories, or performance gaps.  In other 

words, a benchmark is a statistical means of determining whether an intervention, or school 

reform, enhances the normal annual academic growth of a student, the trajectory, or whether it 

has a positive impact on the achievement gap between groups.  For this dissertation, I decided 

the second approach was appropriate because it aligns with my goal.  My hypotheses entailed an 

intervention affecting the learner process, which affects performance, thereby reducing the 

achievement gap.  By calculating an effect size based on the benchmark of the achievement gap 

between Whites and Hispanics, I could specify the importance of my findings.  Bloom and 

colleagues explain this argument: “When expressed as effect sizes, such gaps provide some 

indication of the magnitude of the intervention effects that would be required to improve the 

performance of the lower-scoring group enough to help narrow the gap between the lower- and 

higher-scoring group” (p. 19).  

 Bloom, Hill, Black, and Lipsey (2008) provide an example that is relevant for this 

dissertation.  The authors compared scores of ethnic/racial groups on NAEP reading and math at 

4th, 8th, and 12th grades.  Of interest to me was that the effect size for Hispanics and Whites in 8th 

grade math was –.82.  This means that Whites performed almost one standard deviation better 

than Hispanics.  Although the gap shrank at higher grades, it was still over half a standard 

deviation (–.68) in grade 12.  I felt similar calculations could be done for Massachusetts students 

in my sampling frame from 8th grade math scores to determine a gap, or benchmark, against 

which to measure the effect size of my planned intervention. 

 In order to estimate my sample size, I calculated an effect size from the performance gap 

between White and Hispanic 8th graders in Massachusetts, following the procedures described in 

Bloom, Hill, Black, and Lipsey (2008).  The Massachusetts Department of Elementary and 
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Secondary Education made available the raw MCAS math test scores for spring 2014 for all 8th 

grade White and Hispanic students across the state.  The total number of Whites who took the 

test was 48,212, and the total number of Hispanics was 11,393.  For the analysis of effect size 

this made the sample frame 59,605.  The math test raw scores had a range of points possible 

from 0 to 72.  The mean score for all Hispanic eighth graders was 28.6, with a standard deviation 

of 12.1.  The mean score for Whites was 37.5, with a standard deviation of 11.1 (Massachusetts 

Department of Education, 2014).  Using the formula from Thalmeier and Cook (2002), as well as 

Becker (2000), a pooled standard deviation can be calculated, and putting this in an equation 

with the mean scores, the effect size was .78.  In other words, Whites' scores were over ¾ of a 

standard deviation higher than those of Hispanics on the math test.  This gap can be considered 

the benchmark against which to evaluate the effectiveness of an intervention.  Therefore, if the 

goal of my intervention was to eliminate the gap in math scores, then the sample size had to be 

large enough to produce an effect size of .78.  To give some perspective, Coe (2002) states that a 

.78 effect size is equal to a .71 probability that a person from the experimental group will be 

higher on the dependent variable than a person from the control group (if both are randomly 

assigned). 

 Using the software program G Power (version 3.1.9.2), I entered the level of statistical 

significance (alpha) at .05, the level of statistical power (beta) at .20, and the effect size (Cohen's 

d), 78, in order to calculate the necessary sample size.  The result was that a total sample size of 

12 was needed.  This meant 12 volunteers for each of the three experimental conditions for each 

of the two ethnic groups, or 72 participants. 
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Summary 

 In summary, research questions sought to determine the relationships between the 

elements of the learner process, the extent differences in them led to differences in academic 

performance, and the mechanism through which they interacted with culture and academic 

performance.  Question 1 asked how groups differed in psychosocial variables.  Question 2 asked 

about group differences in whether or not psychosocial variables were correlated, and if so, 

which ones.  Question 3 asked whether or not psychosocial variables were correlated with math 

for either of the two groups.  Question 4 asked if group differences in math followed priming.  

Question 5 asked whether psychosocial variables predicted math.  Question 6 asked whether they 

moderated the influence of culture on achievement. 

 To answer the research questions, several types of statistical tests were run.  The type of 

test depended on whether the question was about relationships (questions 2, and 3), differences 

(questions 1 and 4), prediction (question 5), or moderation (question 6).  Relationships were 

tested with correlation analysis.  Differences were tested with t-test and analysis of variance 

(ANOVA), prediction was tested with regression, and moderation was tested with regression. 

The research design chosen was experimental, with an initial phase during which students 

took baseline measures of psychosocial variables, background variables, and math.  Phase two 

followed about one month later, during which the experimental manipulation took place in the 

form of random assignment to different priming conditions.  Immediately after priming, a 

projective test was given, the word-stem task, to determine the effectiveness of the priming in 

activating psychosocial variables.  This task was followed by posttests of those psychosocial 

variables and a math quiz. 
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 The instruments used in both phases to measure the three psychosocial variables--

familism, academic self-concept, and ethnocentrism--and one of the background variables in 

phase one--familial ethnic socialization--each have been found to have high reliability in 

previous studies using them.  They were all normed on the same age group as the volunteers in 

my study.  The prior intergroup contact (PIC) scale and the word-stem task were adaptations for 

the purpose of this study.  The PIC scale was developed following guidelines on content by 

Pettigrew, a well-known scholar in the field of intergroup contact.  The word-stem task was an 

adaptation of a type of memory test.  The math quiz items were released items from the state test 

and had high reliability.  The priming procedure had been used in previous studies, though the 

dependent variable differed from the one in this study. 

 A convenience sampling strategy was used.  The sample consisted of Hispanic and White 

8th graders and the two phases of the study took place at their schools.  Sample size was 

determined by calculating the effect size desired based on a benchmark of the achievement gap 

in Massachusetts on math for all 8th grade students in 2014. 
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CHAPTER 4: ANALYSES AND RESULTS 

The primary purpose of this study was to test hypotheses on the role that the psychosocial 

variables familism, academic self-concept, and ethnocentrism play in the learner process through 

which culture influences academic performance.  A major assumption underlying this approach 

is the importance for learning of motivation and affect, characteristics that are inherent in those 

three variables. 

Review of Research Design 

The experimental manipulation consisted of a priming task which was designed to 

motivate students by allowing their cultural capital to activate psychosocial variables that aide 

their academic performance as measured on a math test.  For the task, students viewed a cultural 

icon that either matched or did not match their ethnic group.  They then wrote sentences based on 

thoughts generated by the icon, or other thoughts about their culture, or a different culture.  

Three types of icons were used, one for the experimental manipulation of Hispanic culture, one 

for American culture, and one for the comparison group, or neutral condition in the form of a 

photo of weather. 

 The data collection took place on two occasions about one month apart.  During the first 

session, background variables such as the extent of prior intergroup contact, and socialization in 

one’s parents’ culture were assessed, along with measures of the three psychosocial variables, 

and math.  During the second session, cultural identity was activated (primed) for the two 

experimental groups, and a third group served as the comparison group and received a neutral 

stimulus rather than a cultural stimulus.  Immediately after priming, students were given a 

projective test in the form of a word-stem task.  This task was an indirect measure of the target 

psychosocial variables to determine if they had been activated by the priming.  Scores based on 
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responses to the task were represented in three index variables that were created: familism 

accessibility, academic self-concept accessibility, and ethnocentrism accessibility, and these 

were aggregated as the variable total culture accessibility.  The three accessibility variables were 

equally correlated with the aggregate.  For familism, r = .493; for academic self-concept r = 

.570; for ethnocentrism r = .432.  This activity was followed by the same direct tests of the 

psychosocial variables that were used in the first session, but they were used in the second 

session as posttests and taken in reverse order from the pretests. 

 In terms of quantitative research, this study sought in the first three research questions to 

determine evidence of relationships among culture, psychosocial variables, and math 

performance for 8th grade White and Hispanic students.  The main focus, however, was on the 

fourth, fifth, and sixth research questions which were intended to test for statistically significant 

differences in math test scores, prediction of math performance, and moderation of culture’s 

influence on achievement, following the priming experimental manipulation.  Relationships were 

measured by correlation analysis.  In order to determine if differences in math test scores were 

statistically significant, t-test or analysis of variance (ANOVA) tests were run.  Prediction and 

moderation were tested with regression analysis.  Since the primary motivation for the study was 

the achievement gap between Hispanic and White students, the sample consisted only of students 

from those groups. 

 The impetus of this dissertation was the persistence of ethnic group differences in 

academic achievement.  This led to the goal of identifying the learner processes involved that 

may help explain the gap.  This is consistent with Hong’s (2009) call to move away from 

defining culture to explaining how it impacts behavior, in other words, the psychological 

mechanisms involved.  Such mechanisms were part of the frame in the literature review but 
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because they were restricted to the context of academic achievement were referred to as learner 

processes.  The literature review led to the following hypotheses: the impact of culture on 

achievement is moderated by psychosocial variables, and this moderation is true for both the 

dominant group and minority groups, but different variables are involved for different ethnic 

groups.  For members of the dominant group (Whites), activating beliefs about minority groups’ 

culture may have a positive impact on their performance by lowering ethnocentrism.  For 

minorities such as Hispanics, activating culture may affect academic performance through its 

impact on familism and academic self-concept.  Before reporting the results of the statistical tests 

for the research questions, the null hypotheses are presented. 

Hypothesis 1 can be stated as: There are no differences in the levels of the three 

psychosocial variables between Hispanic and White students.  For example, the mean score on 

the measure of academic self-concept for Hispanics will not be found to be significantly different 

from that of Whites. 

 Hypothesis 2: The strength and direction of relationships of pairs of psychosocial 

variables do not differ across groups.  For example, familism and academic self-concept will not 

be found to be strongly related for Hispanics, but unrelated for Whites. 

 Hypothesis 3: The relationship between math and the psychosocial variables does not 

differ across groups.  For example, math and academic self-concept will not be found to be 

positively related for Whites, but unrelated for Hispanics. 

 Hypothesis 4: There are no statistically significant differences in math scores for 

Hispanics and Whites following priming under any of the three conditions.  For example, Whites 

will not have a significantly higher math score than Hispanics under the American, Hispanic, or 

Neutral prime conditions. 
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 Hypothesis 5: Psychosocial variables do not predict math performance.  For example, 

academic self-concept will not be found to account for any percentage of the variance in math 

scores. 

 Hypothesis 6: Psychosocial variables do not mediate the impact of ethnicity on math 

performance.  For example, there will be a direct relationship between ethnicity and math and 

there will be no intervening variables or psychological mechanisms that help explain 

performance. 

Descriptive Statistics 

 The study was carried out in six middle schools in several school districts that roughly 

represented the cardinal points in Massachusetts.  Thus one school lies in the western part of the 

state, two in the central part, one in the eastern part, and two in the southeastern part.  The six 

schools were grouped as those with more than 40% Hispanic students (3 schools), less than 40% 

but more than the state average (1 school), or about the state average (2 schools).  Tables 6 and 7 

list total sample size, and provide demographic information such as ethnic group membership 

and immigrant status.  The sample consisted of a nearly equal number of White (N=36) and 

Hispanic (N=37) 8th graders.  One White student did not participate in the second session, and 

two Hispanic students did not.  The two Hispanic subgroups with enough participants for 

supplemental analysis—Puerto Ricans and Guatemalans-- reflect their position as among the 

largest in the state.  There were considerably more females (59.7%) than males (40.3%), but 

immigrant students (first- and second-generation) roughly equaled non-immigrant. 
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Table 6 

White and Hispanic Ethnic Groups in Sample 

 

 

 

 

Table 7 

Immigrant Status of Sample 

 Frequency Percent Valid Percent Cumulative 

Percent 

First- Generation 12 16.4 16.7 16.7 

Second- Generation 21 28.8 29.2 45.8 

Non-Immigrant 39 53.4 54.2 100.0 

Total 72 98.6 100.0  

Missing  1 1.4   

Total 73 100.0   

 

Research Question 1 

Are there group/subgroup differences in the levels of three psychosocial variables? 

 An independent-samples t-test was conducted to compare baseline (pretest) levels of 

three psychosocial variables for White and Hispanic 8th graders to determine if there were 

significant ethnic differences.  For this type of test, the data must meet three statistical 

assumptions: no outliers, normality, and homogeneity of variance.  An outlier is an individual 

student’s performance that stands out in a picture of the data points.  It is an extremely high or 

Ethnic Group Frequency Percent Cumulative 

Percent 

Dominican 3 4.1 4.1 

Puerto Rican 11 15.1 19.2 

White 36 49.3 68.5 

Salvadoran 5 6.8 75.3 

Colombian 1 1.4 76.7 

Mexican 2 2.7 79.4 

Ecuadoran 1 1.4 80.8 

Cuban 1 1.4 82.2 

Guatemalan 13 17.8 100.0 

Total 73 100.0 100.00 
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low value, distant from the other observations.  No outliers were found for the variables in this t-

test.  Normality refers to a normal distribution of scores that more or less fits the shape of a bell 

curve.  Histograms of the measured variables showed normality.  The distribution for the 

familism pretest was negatively skewed, or clustered towards higher scores and vice versa for the 

ethnocentrism pretest, positively skewed towards lower scores.  Finally, homogeneity of variance 

refers to groups having the same variance in scores on the dependent variable, or the same spread 

from the mean.  None of the psychosocial variables violated Levene’s test of equality of 

variance.  The t-test results in Tables 8 and 9 revealed no significant difference in these 

comparisons indicating that Whites and Hispanics do not differ significantly in their levels of 

familism, academic self-concept, and ethnocentrism.  There were, however, significant group 

differences in the measures of the background variables, and in math, as shown in the bottom 

three rows in Table 9.  The mean score of Whites was significantly higher on prior intergroup 

contact and on math, whereas Hispanics scored significantly higher on familial ethnic 

socialization.  Confidence intervals in Table 9 and remaining tables indicate the range in which 

the true population mean falls. 
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Table 8 

 

Results of t-test showing Group Performance on Pretests of Psychosocial Variables and Math 

     

Pretest Ethnicity N Mean Std. Deviation 

Familism White 35 30.40 5.37 

 Hispanic 37 27.84 6.86 

     

ASC White 35 37.71 9.30 

 Hispanic 37 35.76 10.69 

     

Ethnocentrism White 35 20.28 6.11 

 Hispanic 37 19.89 5.42 

     

FES White 35 33.17 9.94 

 Hispanic 37 41.40 9.14 

     

PIC White 35 49.56 4.34 

 Hispanic 37 47.03 5.49 

     

Math White 35 77.14 24.80 

 Hispanic 37 59.46 29.99 

Note.  ASC=academic self-concept. FES=familial ethnic socialization. PIC= prior intergroup 

contact. 

 

 

Table 9 

 

Statistical Significance of Independent Samples t-test on Psychosocial Variables 

        

  Levene’s 

Test for 

equal 

variance 

   95% 

Confidence 

Interval  

 

Pretests F Sig. T df Sig.(2-

tailed) 

Lower Upper 

Familism  3.21 .08 1.8 70 .083 -.35 5.47 

ASC  .957 .33 .85 70 .398 -2.70 6.73 

Ethnocentrism  .206 .65 .29 70 .773 -2.32 3.10 

FES 1.762 .19 -3.7 70 .000 -12.72 -3.75 

PIC 1.334 .25 2.14 69 .036 .17 4.89 

Math  .511 .48 2.72 70 .008 4.71 30.60 

Note. Equal variances are assumed. ASC=academic self-concept. FES=Familial Ethnic 

Socialization. PIC=prior intergroup contact. 
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Table 10 displays the range of scores on the baseline pretest measures and gives some 

general indications of group differences and similarities.  For example, the mean for Familism 

was 29.1.  Because the maximum score possible was 35, this suggests both Hispanics and Whites 

reported having relatively good family relations, possibly a strong sense of family obligation.  

Their reports on academic self-concept (ASC) indicate less confidence in their math skills, as the 

mean was 36.7, slightly higher than a score of 30 which would be at the 50% point.  Both groups 

displayed low ethnocentrism scores, with no students approaching the maximum.  The wide 

range of scores for familial ethnic socialization (FES) suggests group differences are likely, and 

in fact were significant.  Most students, both Hispanic and White, reported living in 

environments where they often came into contact with members of other groups as the mean 

prior intergroup contact (PIC) score was only about 20% below the maximum.  Group 

differences, however, were significant.  Mean scores on the math pretest were also significant 

and the range great (reflecting the achievement gap).  

Table 10 

 

Range of Scores for Pretests 

        

  Familism  ASC Ethnocentrism  FES PIC Math  

N Valid 72 72 72 72 71 72 

 Missing 0 0 0 0 1 0 

Mean  29.08 36.74 20.08 37.40 48.24 68.1 

Range  24 48 25 45 23 100 

Minimum  11 12 11 15 35 0 

Maximum  35 60 36 60 58 100 

Note. ASC=academic self-concept. FES=familial ethnic socialization. PIC= prior intergroup 

contact. 

In addition to the t-test comparing Whites and Hispanics, a one-way analysis of variance 

(ANOVA) was conducted comparing the two largest Hispanic subgroups, Puerto Ricans and 

Guatemalans, on levels of the three psychosocial variables.  A main effect for ethnocentrism was 
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found, F (1, 35) = 8.96, p = .005.  Puerto Ricans reported significantly lower ethnocentrism (M = 

16.18, SD = 4.25) than Other Hispanics (M = 21.5, SD = 5.15). 

Comparisons of differences between Whites and Hispanics, as well as Hispanic 

subgroups, were also carried out using the t-test for two background variables--Prior Intergroup 

Contact (PIC) and Familial Ethnic Socialization (FES).  The former measures the extent the 

individual has contact with members of other groups in several contexts.  The latter measures the 

extent the person has been socialized into the culture of his or her parents.  No significant ethnic 

differences (White vs. Hispanic) were found in scores for PIC (although results were marginally 

significant at p = .058).  A significant difference was found for FES, however, t (71) = -3.845, 

p<.001, for Hispanics (M = 41.40, SD = 9.14) vs. for Whites (M = 32.88, SD = 9.94), consistent 

with the literature that Hispanics experience more socialization in their parents’ ethnic group 

than Whites do.  No statistically significant differences were found between Puerto Rican and 

Guatemalan subgroups on either of these background variables. 

Research Question 2 

Does the strength and direction of correlation of pairs of psychosocial variables differ 

across groups?  

This question carries the assumption that academic achievement involves a complex 

interplay of motivational variables related to identity, and that this interplay may differ cross-

culturally.  For example, academic self-concept may be related to familism for Hispanics, but not 

Whites.  It follows that one or both of these variables may, in turn, be related to academic 

achievement (research question 3).  Once relationships are found, predictions can be made such 

as academic self-concept predicting math scores (research question 5).  A Pearson product-

moment correlation coefficient was computed to assess the relationship between pairs of the 
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three psychosocial variables, as well as whether or not they differed by ethnic group. 

Little evidence that groups differed significantly in which pairs of psychosocial variables 

were correlated and in the strength and direction of the relationships was found.  For Whites, one 

pair of psychosocial variables was correlated.  A strong and significant positive correlation was 

found between academic self-concept and familism, r = .363, p = .030 (N=36).  No pairs of 

psychosocial variables were found to be significantly correlated for the Hispanics sample 

(N=37).  Two correlations were found for the Puerto Rican subgroup.  A strong and significant 

negative relationship was found between Puerto Rican ethnicity (versus all other ethnic groups) 

and ethnocentrism, r = -.479, p = .003, and familism, r = -.235, p = .047.  There was also a 

negative correlation that was marginally significant between Guatemalan ethnicity and 

ethnocentrism, r = -.322, p = .052. 

When including the background variables of familial ethnic socialization (FES), and prior 

intergroup contact (PIC), additional correlation results were significant, showing group 

differences but also correlations unrelated to ethnicity.  For example, in the latter case, a strong 

positive correlation was found between familism and familial ethnic socialization, r = .232, p = 

.05 (N=72), and a strong negative correlation was found between ethnocentrism and PIC, r = -

.343, p = .003 (N=71).  On the other hand, results showing group differences in the correlations 

of background variables with each other or with psychosocial variables are consistent with 

expectations there would be evidence in the data that indicate the existence of ethnic profiles.  

When different pairs of psychosocial variables or background variables are correlated for 

different groups, this may reflect differences in emphases in lay beliefs.  For Whites, familial 

ethnic socialization (FES) was strongly and positively correlated with familism, r = .460, p = 

.005 (N=36).  FES was also strongly and positively correlated with academic self-concept, r = 
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.384, p = .026.  Although only marginally significant, there was a strong negative correlation 

between ethnocentrism and PIC, r = -.322, p = .052 (N=35).  For Hispanics, there was a strong 

positive correlation between FES and PIC, r = .645, p < .001.  Psychosocial and background 

variables were not significantly correlated with Puerto Rican or Guatemalan ethnicity.  

Research questions2 and 3 are based on studies in the literature review that showed the 

importance of “warm cognition.”  Warm cognition constitutes affective elements of cognition, 

such as attitudes and motivation (Maehr & Pintrich, 1995).  Motivation is a part of the affective 

component to thinking, and is just as important to thinking as elements of “cold cognition,” such 

as information processing skills and memory retrieval.  Motivation is assumed to be complex 

rather than driven by a single attitude.  Thus for research question 2, it is reasonable to test for 

how academic self-concept—confidence and interest in math (or other subjects)—may interact 

with familism—feelings of obligation and desire to honor the family—and then interact with 

elements of cold cognition involved in academic achievement.  Another possibility is that 

academic self-concept works in concert with ethnocentrism--strong feelings of in-group 

superiority--to motivate students to do well.  Such complex patterns of the inter-workings of 

psychosocial variables may be culturally-based. 

Research Question 3 

What is the relationship between the three psychosocial variables and math performance 

for Whites and Hispanics?  

 For this question, academic self-concept scores were expected to be highly correlated 

with math test scores, as the confidence in math skills and interest in math entailed in academic 

self-concept are believed to translate into math performance.  The relationship between familism 

and math, however, was found in the literature to be ambiguous (perhaps curvilinear), and the 
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relationship between ethnocentrism and math could not be predicted, as the literature did not 

provide guidance there.  This research question sought to find evidence to support the hypothesis 

that group differences in the relationships between psychosocial variables and math may explain 

the achievement gap.  For example, academic self-concept may be correlated with math for 

Whites, but not for Hispanics.  Instead, familism may be correlated with math for them.  A t-test 

shown in Table 11 confirms for the sample in this study the achievement gap shown earlier in 

Table 2 for Massachusetts schools from 1998-2010. 

 

Table 11 

 

t-test Showing Academic Achievement Gap in Sample 

 

 Ethnicity N Mean Std. Deviation 

Math Pretest White 35 77.14 24.802 

 Hispanic 37 59.46 29.995 

 

 

  Levene’s 

test of 

equal 

variance 

   95% 

Confidence 

Interval  

 

 F Sig. t df Sig.(2-

tailed) 

Lower Upper 

Math 

Pretest 

.51 .477 2.72 70 .008 4.71 30.66 

 

After confirming the achievement gap, correlation analysis was conducted to determine 

group differences in the relatioLnships between psychosocial variables and math as possible 

explanations for the gap.  For the total sample, academic self-concept was correlated with math, r 

= .330, p = .005 (N=72).  Moreover, some support was found for the hypothesis that group 

differences in the correlations between psychosocial variables and math explain the achievement 

gap.  There was a significant and positive correlation between academic self-concept and math 
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for Whites, r = .410, p =.013 (N=36), but not for the Hispanics, r = .251, p = .134 (N=37).  For 

Hispanics, there was a negative correlation between ethnocentrism and math that was marginally 

significant, r = -.31, p = .058 (N=37).  Otherwise, no significant correlations between 

psychosocial variables and math were found. 

 For this question, comparisons were made of ethnic group and Hispanic subgroup 

differences not only in the relationships between the three psychosocial variables and math, but 

also between the two background variables and math.  Thus correlations between familial ethnic 

socialization (FES) and math, and prior intergroup contact (PIC) and math were also examined, 

for Whites and Hispanics, and for Hispanic subgroups.  These comparisons are consistent with 

the literature, as these variables are, like the three psychosocial variables, related to identity, but 

the distinction between psychosocial variables and background variables is based on the former 

being more dynamic, and the latter more trait-like.  Nevertheless, FES may be dynamic and 

therefore susceptible to change from priming culture.  It is conceivable that older members of a 

family will continue to socialize their adult sons and daughters into their ethnic group, even 

though most socialization occurs prior to adulthood.  PIC can also be considered dynamic, as one 

is able to move to a more diverse environment at any time in life and increase contact with 

members of other groups.  Overall, for the entire sample, there was a positive correlation 

between math and PIC, r = .273, p = .023, (N=71).  When looking at Hispanic subgroups, no 

significant correlations were found between background variables and math. 

Summary of Results for Research Questions 1-3 

For research question 1, no significant group differences were found in the levels of the 

psychosocial variables in an independent samples t-test.  However, Hispanics scored 

significantly higher on the background variable familial ethnic socialization (FES) than Whites.  
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In Hispanic subgroup analysis, Puerto Ricans scored lower on ethnocentrism than Other 

Hispanics.  For research question 2, groups differed in which psychosocial variables were 

correlated.  For Whites, familism was positively correlated with academic self-concept (ASC), 

consistent with the literature review (e.g., Fuligni, Tseng, and Lam (1997), but those authors 

found support for the correlation for Hispanics.  Also for Whites, FES was positively correlated 

with both familism and academic self-concept.  In contrast, for Hispanics, FES was correlated 

with PIC.  For research question 3, the correlation between culture and academic achievement 

was tested.  A t-test confirmed the achievement gap.  Whites scored significantly higher on the 

math pretest than Hispanics.  In terms of the psychosocial variables and math, for Whites, 

academic self-concept was positively correlated with math.  None of the psychosocial variables 

were correlated with math for Hispanics, though the negative correlation between ethnocentrism 

and math was marginally significant.  For background variables, for the entire sample, PIC was 

positively correlated with math. 

Results of Inferential Statistical Analyses 

Research questions 1-3 were intended to find evidence of basic group differences and 

associations between the variables hypothesized to comprise the learner process.  Ethnic 

differences in levels of psychosocial variables, in patterns in their relationships, and in 

correlations with math performance were expected to provide a foundation for understanding the 

learner process.  In contrast, research questions 4-6 were intended to provide causal evidence of 

how the learner process might work.  Beyond establishing any relationships between variables in 

results for the initial questions, these later questions sought evidence that priming and the 

psychosocial variables produced significant differences in the outcome of interest, predicted 

outcomes, or moderated relationship.  As a result, responses to these questions could both help 
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explain the achievement gap, and point to ways to influence it.  This is because prediction and 

moderation indicate not only a relationship, but suggest a causal relationship, and this is the 

essence of a learner process or psychological mechanism, determining the sequence of cause and 

effect.  Such a potential inference from this type of research design was explained by Maris 

(1998), who stated that the data in a pretest/posttest study could be used to estimate an average 

treatment effect and enable causal inference, although this analysis was not carried out here.  In 

short, question 4 was intended to identify a statistically significant difference in math following 

priming and the role of psychosocial variables in that difference, indicative of the learner process 

at work.  Questions 5 and 6 were intended to specify the elements of the process, the potential of 

the psychosocial variables to predict math performance as a result of being activated by culture, 

and their role as moderators of the impact of culture on academic achievement. 

Research Question 4 

Are there group/subgroup differences in math performance following priming with a 

cultural icon?  

While question 3 examined correlations between psychosocial variables and math 

performance, the purpose of question 4 was to compare group differences in math scores 

following priming and determine if they were significant.  This purpose requires analysis of 

variance (ANOVA), specifically, a two-way, 2 x 3 ANOVA, in which there are two independent 

variables, ethnicity and priming conditions.  Ethnicity has two levels, Hispanic and White, while 

priming condition has three levels, Hispanic, American, and Neutral.  The assumptions for 

ANOVA are the same as for the t-test: no outliers, normality, and homogeneity of variance.  The 

result of Levene’s test of equality of variance is reported for each ANOVA below. 
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Research question 4 was derived from the central hypothesis that priming culture affects 

academic performance.  As a result, a number of analyses were conducted to test it.  These 

analyses are presented in four sections.  The first section examines indirect evidence that does 

not include priming as a variable.  The second section reports direct evidence that includes 

priming.  The third section presents evidence supporting the first step in the hypothesized learner 

process, in which priming affects psychosocial variables.  The fourth section presents evidence 

supporting the second step, in which psychosocial variables affect math performance.  In 

addition, results show how the psychosocial variables interact, revealing profiles of group 

differences.  

Indirect evidence of priming effects. 

Indirect evidence that there are group differences in math as a result of priming came 

from three one-way analyses of variance (ANOVAs) with immigrant status, and White and 

Hispanic ethnicity as the independent variables, and math posttest as the dependent variable.  

Although priming was not a variable included in the test, an inference can be drawn using 

temporality that if there are statistically significant group differences in the math posttest, and the 

math posttest has followed priming, that priming may be responsible for those differences.  For 

the first ANOVA, Table 12 shows that mean math score, F (2, 66) = 8.751, p <.001, and scores 

for academic self-concept, F (2, 66) = 3.84, p = .026, and ethnocentrism, F (2, 66) = 3.69, p .030 

differed for immigrant groups following priming.  Results for familism were not significant.  For 

the second ANOVA, Table 13 shows the mean math score for Whites was higher than for 

Hispanics, indicating group differences following priming.  Levene’s test statistic was .866, 

indicating the null hypothesis of homogeneity of variance should not be rejected.  Table 14 

shows the statistical significance value.  Effect size was calculated by dividing between groups 



294 

 

 

 

 

sums of squares by total sums of squares (Grande, 2015), and showed about 21% of the variance 

in math posttest score is explained by ethnicity. 

Table 12 

Immigrant Generation Differences in Math and Psychosocial Variables Following Priming 

     95% Confidence 

Interval 

   

 Status N Mean Std. 

Deviation 

Lower Upper   

ASC  First- 

Generation 

 

11 29.73 12.02 21.58 37.87   

 Second- 

Generation 

20 35.25 9.47 30.82 39.68   

 Non-Immigrant 38 37.84 6.83 35.60 40.09   

         

Ethnocentrism First- 

Generation 

11 25.18 6.60 20.75 29.6   

 Second- 

Generation 

20 19.2 6.05 16.37 22.03   

 Non-Immigrant 38 19.79 6.36 17.70 21.86   

Math  First- 

Generation 

11 40.20 30.31 19.82 60.54   

 Second- 

Generation 

20 56.03 20.06 46.63 65.42   

 Non-Immigrant 38 71.71 22.73 64.24 79.18   

Note. ASC=academic self-concept. 
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Table 13 

 

Group Differences in Math Posttest Following Priming 

 

    95% 

Confidence 

Interval 

   

 N Mean Std. 

Deviation 

Lower Upper   

White 34 74.15 22.90 66.20 82.14   

Hispanic 35 50.47 23.33 42.50 58.50   

Total 69 62.14 25.86 55.93 68.35   

 

 

Table 14 

 

One-Way ANOVA Showing Group Differences in Math Posttest Following 

Priming 

 

      

 Sum of 

Squares 

Df Mean Square F Sig. 

Between 

Groups 

9667.21 1 9667.21 18.09 .000 

Within Groups 35809.24 67 534.47   

Total 45476.44 68    

 

The third analysis of variance (ANOVA) that showed indirect evidence of the impact of 

priming on math compared math scores for Whites with scores for all eight Hispanic subgroups.  

As shown in Tables 15 and 16, there was a significant group difference in mean math scores with 

this analysis.  Whites had the highest mean score among all groups, and of the two Hispanic 

subgroups of interest, Puerto Ricans came next, followed by Guatemalans.  Levene’s statistic 

was .957, indicating the null hypothesis of homogeneity of variance should not be rejected.  

Effect size was calculated and showed that student ethnicity explained about 29% of variance in 

math posttest score. 
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Table 15 

 

Differences Among All Ethnic Groups on Math Posttest Following Priming 

      

    95% 

Confidence 

Interval  

 

Ethnic Group N Mean Std. 

Deviation 

Lower  Upper 

Guatemalan 13 49.88 25.64 34.39 65.38 

Mexican 2 49.75 32.17 -239.32 338.82 

Puerto Rican 11 57.86 18.85 45.20 70.53 

Salvadoran 5 42.80 25.44 11.21 74.39 

White 34 74.15 22.90 66.16 82.14 

Colombian 1 24.00    

Cuban 1 55.00    

Dominican 1 15.00    

Ecuadoran 1 74.00    

Total 69 62.14 25.86 55.93 68.35 

 

 

Table 16 

 

 Significance Level of Group Differences in Math Posttest for all Ethnic Groups 

Following Priming 

 

      

 Sum of 

Squares 

Df Mean Square F Sig. 

Between 

Groups 

13101.13 8 1637.64 3.03 .006 

Within Groups 32375.31 60 539.59   

Total 45476.44 68    

 

Direct evidence of priming effects. 

The second section of results for research question 4 provides direct evidence of the 

impact of priming on math, as it comes from tests that included priming as an independent 

variable.  Evidence comes from an independent samples t-test, and two, two-way analyses of 

variance.  The t-test requires a dichotomous variable.  For this reason, instead of three priming 

conditions, there is Hispanic priming and (other) American or Neutral priming.  The dependent 
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variable was DifMath.  The DifMath variable was computed by subtracting the math pretest 

score from the math posttest score.  A positive DifMath score suggests the treatment raised math 

scores, and vice versa for a negative score.  With a difference variable as a dependent variable, 

analysis asks, for example, whether the mean difference score under Hispanic priming is 

significantly different from the mean difference score under American priming.  For the t-test, 

DifMath scores were significantly higher for American or Neutral priming, M =2.4, SD = 28 than 

for Hispanic priming, M = -15, SD = 24, t (66) = 2.81, p = .007.  Levene’s statistic was .516, 

indicating the null hypothesis of homogeneity of variance should not be rejected.  Effect size was 

calculated using Cohen’s d =.67. 

Two other tests provided direct evidence of the effect of priming on math.  These 

consisted of two, two-way, 2 x 3 analyses of variance (ANOVAs) in which there are two 

independent variables, ethnicity and priming conditions.  Ethnicity has two levels, Hispanic and 

White, while priming has three levels, Hispanic, American, and Neutral.  The tests differed only 

in the dependent variable, either math posttest or DifMath.  When math posttest is the outcome, 

ANOVA examines differences in groups that are created by the priming conditions, and 

determines if the mean math score under one priming condition is significantly different from the 

mean math score under at least one other priming condition.  When DifMath is the outcome, 

additional information is provided beyond a statistically significant group difference.  The 

positive or negative difference score may be significant but is also an indication of magnitude 

and direction of effect.  For example a -31 difference (subtracting pretest from posttest score) 

means the posttest score is less than pretest, suggesting the treatment had a large negative effect, 

while a 31 score means the posttest score is more, suggesting a large positive effect.  

 



298 

 

 

 

 

A two-way analysis of variance (ANOVA) was conducted to determine the effect of 

ethnicity and cultural priming on math posttest.  A significant main effect was found for 

ethnicity, and a significant interaction was found for ethnicity and cultural priming as shown in 

Table 18.  Descriptive statistics are, however, first provided in Table 17 and depicted in Figure 

11 to suggest the different effects of priming.  Table 17 also indicates, for comparison purposes, 

group differences in mean math pretest scores.  On the left, in results of a one-way ANOVA, 

Whites outscored Hispanics by about 17.5 points on average on the pretest.  On the right appear 

results from a two-way ANOVA.  First, it seems both ethnic groups were helped by priming as 

their highest posttest scores are higher than their pretest scores.  In addition, taking the highest 

mean math score under the three priming conditions (Hispanic prime for Whites, and American 

prime for Hispanics), it seems the achievement gap was reduced as a result of priming to about 

15.4 points on average.  These effects are qualified, however, because Tukey’s Post Hoc tests 

showed that none of the differences in math under pairs of priming conditions were significant. 

Table 17 

One-Way and Two-Way 2x3 ANOVA Descriptive Statistics 

Ethnic Group Math 

Pretest 

Mean 

Std. 

Deviation 

Prime 

Condition 

Math Posttest 

Mean 

Std. 

Deviation 

White 77.14 24.8 Hispanic 82.75 19.42 

   American 67.38 26.72 

   Neutral 71.95 20.59 

Hispanic 59.46 30 Hispanic 38.40 22.5 

   American 67.35 13.5 

   Neutral 45.00 23 

Note. Dependent variables are math pretest and math posttest 
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Figure 11. Two-way analysis of variance showing effects of ethnicity and priming on math 

posttest illustrating results from Tables 16 and 17. 

 

The ethnicity by priming interaction shown in Table 18 was analyzed using a simple 

main effects analysis.  This entailed examining the effect of ethnicity at each level of priming, 

and then the effect of priming at each level of ethnicity.  Results showed that ethnicity had a 

significant influence on math posttest under Hispanic priming, F (1, 62) = 15.74, p < .001, and 

Neutral priming, F (1, 62) = 6.77, p = .012, but not under American priming.  These significant 

simple main effects were further analyzed by pairwise comparisons.  Under Hispanic priming, 

the mean difference in math posttest was 32.87 points for Whites compared to Hispanic students, 

SE = 8.28, p < .001, and under Neutral priming, the mean difference was 25.13 points for Whites 

compared to Hispanics, SE = 9.66, p = .012.  Result also showed that priming had a significant 
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influence on math posttest under Hispanic ethnicity, F (2, 62) = 7.39, p = .001.  (Thus only the 

left side of Figure 11 shows significant results.)  These significant simple main effects were 

further analyzed by pairwise comparisons.  Under Hispanic ethnicity, the mean difference in 

math posttest score was 28.10 points for the American prime compared to the Hispanic prime, 

SE = 7.42, p < .001, and it was 20.52 point for the American prime compared to the Neutral 

prime, SE = 9.19, p = .029.  In short, simple main effects analyses show that the effects of 

priming are only significant for one level of ethnicity, Hispanic, meaning that only the rows for 

that group in Table 17 are significant.  Levene’s test statistic was .551, suggesting the null 

hypothesis of homogeneity of variance should not be rejected.  Effect size measured as partial eta 

was 24.6% for ethnicity and 18.4% for the interaction between ethnicity and priming.  

Table 18 

Two-Way 2x3 ANOVA Main and Interaction Effects 

      

Source Sum of 

Squares 

Df Mean Square F Sig. 

Corrected 

Model  

17251.112 5 3450.222 7.701 .000 

Intercept 251296.704 1 251296.704 560.904 .000 

Ethnicity 9198.481 1 9198.481 20.531 .000 

Cultural 

Priming 

955.135 2 477.568 1.066 .351 

Ethnicity * 

Cultural 

Priming 

6382.072 2 3191.036 7.123 .002 

Error 28225.330 63 448.201   

Total 311891.750 69    

Note. Dependent variable is math posttest score. 

Similar results were found with DifMath as the dependent variable, except the main effect 

was for priming instead of ethnicity, F (2, 68) = 3.959, p = .024.  As with math posttest, 

however, simple main effects revealed priming significantly affected DifMath for Hispanics, F 



301 

 

 

 

 

(2, 60) = 4.5, p = .015, but it did not influence math performance for Whites, F (2, 60) = 3.051, p 

= .055.  Hispanics’ math performance was much better under American priming than Hispanic 

priming.  The mean difference in DifMath was 30.95 points under American priming compared 

to Hispanic priming, SE = 10.35, p = .012.  Under Neutral priming, the mean difference in 

DifMath was 38.85 points for Whites compared to Hispanics, SE = 18.33, p = .038.  Levene’s 

statistic was .038, indicating a violation of the assumption of homogeneity.  The effect size for 

priming was 10.1%, and for the interaction between priming and ethnicity it was 8.4%. 

Both indirect and direct evidence supported the hypothesis that math performance is 

significantly different following priming.  In indirect tests, White and Hispanic groups 

significantly differed and Whites differed from Hispanic subgroups.  In direct tests, the priming 

treatment conditions significantly affected math posttest, DifMath, and psychosocial posttest 

outcomes more than the comparison group, or Neutral treatment condition.  In particular, 

Hispanic priming often had a large negative impact, while American priming and sometimes 

Neutral priming had a positive impact.  There was also an interaction between the effect of 

priming and the effect of ethnicity.  For example, the negative effects of Hispanic priming were 

greater for Hispanics than for Whites.  The American prime benefited Hispanics more than 

Whites.  These results are depicted in the series of Figures 12 to 16.  When the prime condition 

or ethnic group was not significant it was omitted from the figure. 
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Figure 12. t-test showing DifMath scores under different priming conditions 

 

 

Figure 13. Math posttest scores under priming conditions for Hispanic sample. 
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Figure 14. Group differences in effect of neutral priming on math posttest. 

 

 

Figure 15. Hispanic student DifMath performance under Hispanic and American primes. 
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Figure 16. Ethnic differences in DifMath under the neutral prime. 

Priming effects on psychosocial variables. 

The third section for reporting results of tests for research question 4 provides evidence 

of the first step in the hypothesized learner process.  The wording of research question 4 allows 

for both direct and indirect effects of priming on math.  In the latter case, priming is 

hypothesized to be part of the mechanism of the learner process, but is not itself the direct cause 

of changes in math performance.  Under this conceptualization of the learner process, in step 

one, cultural priming activates psychosocial variables.  In step two, the psychosocial variables 

affect math performance.  Culture affects achievement by activating psychosocial variables.  

Thus group differences in math following priming are the result of priming activating 

psychosocial variables, and psychosocial variables then affecting math.  Analyses reported in this 

section and the next one provide evidence in support of this hypothesis. 
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Both analysis of variance (ANOVA) and regression were conducted to test the first step 

of the learner process.  A one-way ANOVA was run to determine if the means of the dependent 

variables (the posttests of the psychosocial variables) were significantly different depending on 

the level of the independent variable, priming condition.  A significant main effect of priming 

condition on academic self-concept posttest score was found, F (2, 66) = 3.59, p = .033.  

Academic self-concept posttest scores were significantly higher under the Hispanic prime, M = 

38.30, SD = 8.81, than under the American prime, M = 36.24, SD = 7.80, or the Neutral prime, M 

= 31.18, SD = 9.55.  A significant main effect of priming on ethnocentrism posttest was also 

found, F (2, 66) = 3.80, p =.028.Ethnocentrism posttest scores were significantly higher under 

the Hispanic prime, M = 21.70, SD = 6.74, than under the American prime, M = 21.64, SD = 

6.44, or the Neutral prime, M = 16.82, SD = 5.26.  The effect of priming on familism posttest 

score was not significant, F (2, 66) = .218, p = .804.  Levene’s test statistic was .808 for the 

familism posttest, .615 for the academic self-concept posttest, and .374 for the ethnocentrism 

posttest, indicating the null hypothesis of homogeneity of variance should not be rejected.  The 

effect size (eta) was .09, meaning that priming explained 9% of the variance in academic self-

concept posttest score.  Similarly, priming explained about 10 % of the variance in ethnocentrism 

posttest score. 

Tukey’s post hoc tests revealed that mean differences were not significant for all pairwise 

comparisons.  The mean difference in academic self-concept posttest was 7.1 points under the 

Hispanic prime condition compared to the Neutral prime condition, SE = 2.7, p = .026.  The 

effect of the American prime on academic self-concept was not significant.  Mean scores were 

also significantly different for the ethnocentrism posttest depending on the prime.  The mean 

difference in ethnocentrism posttest was 4.9 points under the Hispanic prime compared to the 
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Neutral prime, SE = 1.9, p .039, and it was 4.8 points under the American prime compared to the 

Neutral prime, SE = .19, p = .046.  In summary, two of the three psychosocial variables, 

academic self-concept posttest and ethnocentrism posttest, were significantly different depending 

on the priming condition.  Results are displayed in Figure 17 with actual mean scores attained. 

 

 

Figure 17.  Differences in psychosocial variable scores under different priming conditions. 

 

The same analysis was run separately for Hispanic students and White students.  No 

significant results were found for the Hispanic group, but they were found for the White sample.  

A one-way analysis of variance (ANOVA) found the effect of priming on academic self-concept 

posttest score was significant for Whites, F (2, 32) = 5.398, p = .010.  Academic self-concept 

posttest scores were higher under the Hispanic prime than under the Neutral prime.  The effect of 

priming on ethnocentrism posttest score was also significant, F (2, 32) = 6.190, p = .005.  

Ethnocentrism posttest scores were higher under the American prime, than under the Neutral 
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prime.  Tukey’s post hoc tests revealed that for academic self-concept posttest scores, only the 

Hispanic and Neutral prime mean differences were significant.  The mean difference in academic 

self-concept posttest scores was 8.4 points for White students under the Hispanic prime 

compared to the Neutral prime, SE = 2.7,p = .010.  For ethnocentrism posttest scores, only the 

American and Neutral prime mean differences were significant.  White students scored 8.4 

points more under the American prime than the Neutral prime, SE = 2.4, p = .004.  Actual mean 

scores are shown in Figure 18.  Levene’s test statistic was .204, indicating the null hypothesis of 

homogeneity of variance should not be rejected.  The effect size (eta) was 2% for ethnocentrism 

and less than 1% for academic self-concept.  

 

 

Figure 18. Differences in psychosocial variable scores under different priming conditions for 

White sample. 
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In addition, priming was tested as a predictor of psychosocial variables using regression 

analysis for the full sample.  This was done to gather further evidence to support the 

hypothesized step one of the learner process.  The prerequisite for prediction is correlation.  As a 

result, a bivariate correlation analysis was run.  Priming conditions were correlated with 

ethnocentrism posttest score r = -.270, p = .025, and with academic self-concept posttest score, r 

= -.303, p = .011.  The correlation between priming and familism posttest score was not 

significant, r = -.229, p = .58.  Tables 19 and Table 20 show the results of regression analysis.  

Priming was found to predict both ethnocentrism posttest score and academic self-concept 

posttest score.  It explained 7.3% of the variance in ethnocentrism posttest score and 9.2% of the 

variance in academic self-concept score. 

Table 19 

Regression Showing Priming Predicts Ethnocentrism Posttest 

        

Model  R R Square Adjusted R 

Square 

Std. Error 

of the 

Estimate 

R Square 

Change 

F 

Change 

Sig. F 

Change 

1 .270 .073 .059 6.35768 .073 5.271 .025 

 

 

ANOVA      

 Sum of 

Squares 

df Mean Square F Sig. 

Regression  213.072 1 213.072 5.271 .025 

Residual 2708.146 67 40.420   

Total 2921.217 68    

      

 

Coefficients 

  Unstandardized 

Coefficients 

 Standardized 

Coefficients 

  

Model  B Std. Error Beta T Sig. 

1 (Constant) 24.63 1.96  12.54 .000 

 Cultural 

Priming 

-2.24 .97 -.27 -2.29 .025 
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Table 20 

 

Regression Showing Priming Predicts Academic Self-concept Posttest 

 

Model  R R Square Adjusted R 

Square 

Std. Error 

of the 

Estimate 

R Square 

Change 

F 

Change 

Sig. F 

Change 

1 .303 .092 .078 8.61100 .092 6.759 .011 

 

ANOVA       

Model  Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regression 501.154 1 501.154 6.759 .011 

 Residual 4968.005 67 74.149   

 Total 5469.159 68    

 

 

Coefficients 

  Unstandardized 

Coefficients 

 Standardized 

Coefficients 

  

Model  B Std. Error Beta t Sig. 

1 (Constant) 42.16 2.66  15.86 .000 

 Cultural 

Priming 

-3.43 1.32 -.303 -2.60 .011 

 

Tables 19 and 20 provide support for the hypothesis that priming activates psychosocial 

variables, as they show priming significantly predicted ethnocentrism and academic self-concept 

posttest scores.  Correlation analysis of priming and psychosocial variables was also tested for 

the Hispanic and White samples separately, as a precursor to regression analysis.  No significant 

correlations were found for Hispanics, but academic self-concept posttest score was positively 

correlated with priming for Whites, r = -.486, p = .003.  This result led to conducting a 

regression analysis to determine if priming predicted academic self-concept posttest score for 

Whites.  Using a dichotomous dummy variable Hispanic priming for the predictor, results 
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showed that the score for Whites was expected to be about six points lower on academic self-

concept posttest under Hispanic priming than under American or Neutral priming, R2 = .226, 

F(1,23) = 6.703, p .016, B = 6.026,t (24) = 2.589, p = .016.  Hispanic priming predicted 22.6% 

of the variance in academic self-concept scores for Whites, a large effect size.  In summary, for 

both the entire sample, and for the White sample, analysis of variance and regression both 

provided evidence that priming has a significant effect on psychosocial variables, thus 

supporting the first step of the hypothesized learner process. 

Psychosocial variables’ effects on math. 

The fourth section for reporting results of tests for research question 4 provides evidence 

of the second step in the hypothesized learner process: psychosocial variables affect 

achievement.  Analyses reported show a significant relationship between priming, psychosocial 

variables, and math performance.  A five-way univariate analysis of variance (ANOVA) was run 

by including priming, ethnicity, and three psychosocial categorical variables (derived from a 

median split of posttest scores) as independent variables.  This analysis was conducted to 

discover any main effects of ethnicity, priming, and the three psychosocial variables on DifMath, 

as well as the effects of the interactions between any of the independent variables on DifMath.  

Ethnicity had two levels (White and Hispanic), priming had three levels (Hispanic, American, 

and Neutral), and the three psychosocial variables each had a low and high level.  Table 21shows 

these between-subjects factors. 
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Table 21 

Five-way ANOVA Factors 

  Value Label N 

Ethnocentrism Categorical .00 Low 36 

 1.00 High 32 

    

ASC Categorical .00 Low 34 

 1.00 High 34 

    

Cultural Priming 1.00 Hispanic 27 

 2.00 American 25 

 3.00 Neutral 16 

    

Ethnicity 0 White 33 

 1 Hispanic 35 

    

Familism Categorical .00 Low 36 

 1.00 High 32 

Note. ASC= Academic Self-concept. 

 

Results from the five-way analysis of variance (ANOVA) showed a statistically 

significant main effect, and interaction effects, on DifMath.  There was a significant main effect 

for priming, F (2, 30) = 5.531, p = .009.  This main effect was qualified by several interactions.  

There were two statistically significant two-way interactions between the effects of academic 

self-concept categorical and priming, and between ethnocentrism categorical and priming, on 

DifMath.  In addition, there were two statistically significant three-way interactions, among the 

effects of priming, ethnocentrism categorical, and academic self-concept categorical, and among 

the effects of ethnicity, ethnocentrism, and academic self-concept categorical, on DifMath.  

Table 22 presents the main effects, and interaction effects, with significance levels in the far 

right column. 
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Table 22 

Main and Interaction Effects on DifMath in Five-Way ANOVA 

           

Source  Type III Sum 

of Squares 

 df  Mean 

Square 

 F  Sig. 

Corrected Model  34508.78  37  932.67  1.64  .082 

Intercept  1564.52  1  1564.52  2.76  .107 

Ethnocentrism Categorical  479.91  1  479.91  .85  .365 

Academic Self-concept Categorical  1545.87  1  1545.87  2.72  .109 

Cultural Priming  8080.48  2  4040.24  7.12  .003 

Ethnicity  749.44  1  749.44  1.32  .259 

Familism Categorical  28.35  1  28.35  .05  .825 

Cultural Priming * Ethnocentrism 

Categorical 

 9558.26  2  4779.13  8.42  .001 

Cultural Priming * Academic Self-

Concept Categorical  

 4484.98  2  2242.49  3.95  .030 

Cultural Priming * Ethnocentrism 

Categorical * Academic Self-concept 

Categorical  

 3842.25  2  1921.13  3.39  .047 

Ethnicity * Ethnocentrism Categorical 

* Academic Self-concept Categorical  

 2909.50  1  2909.50  5.13  .031 

Error  17017.15  30  567.24     

Total  53151.75  68       

 

The priming by ethnocentrism two-way interaction effect was analyzed by a simple main 

effects analysis.  This entailed examining the effect of priming on DifMath at each level of 

ethnocentrism, as well as the effect of ethnocentrism at each level of priming.  Priming had a 

significant effect on DifMath under low ethnocentrism, F (2, 30) = 11.54, p < .001.  This 

significant simple main effect was further analyzed by pairwise comparisons.  Under low 

ethnocentrism, the mean difference in DifMath was 35.59 points in the American prime 

condition compared to the Hispanic prime condition, SE = 11.13, p = .010, it was 51.78 points in 

the Neutral prime condition compared to the Hispanic prime condition, SE = 11.09, p <.001.  

Ethnocentrism had a significant effect on DifMath under Neutral priming, F (1, 30) = 15.59, p < 

.001.  This significant simple main effect was further analyzed by pairwise comparisons.  Under 
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Neutral priming, the mean difference in DifMath was 58.86 points in the low ethnocentrism 

condition compared to high ethnocentrism, SE = 14.91, p <.001.  Low ethnocentrism under the 

other priming conditions did not have a significant effect on DifMath.  These effects are depicted 

in Figure 19. 

Figure 19. Priming by ethnocentrism interaction. 

 The priming by academic self-concept two-way interaction effect was also analyzed 

using a simple main effects analysis.  This entailed examining the effect of priming on DifMath 

at each level of academic self-concept, as well as the effect of academic self-concept at each 

level of priming.  Priming had a significant effect on DifMath under low academic self-concept, 
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F (2, 30) = 6.288, p .005.  This significant simple main effect was further analyzed by pairwise 

comparisons.  Under low academic self-concept, the mean difference in DifMath was 37.83 

points in the American prime condition compared to the Hispanic prime condition, SE = 11.14, p 

= .006, it was 29.57 points in the Neutral prime condition compared to the Hispanic prime 

condition, SE = 11.34, p = .042.  Academic self-concept had a significant effect on DifMath 

under Hispanic priming, F (1, 30) = 4.396, p = .045.  This significant simple main effect was 

further analyzed by pairwise comparisons.  Under Hispanic priming, the mean difference in 

DifMath was 21.88 points in the high academic self-concept condition compared to the low 

academic self-concept condition, SE = 10.43, p = .045.  These interaction effects are depicted in 

Figure 20. 
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Figure 20. Priming by academic self-concept interaction. 

 The priming by ethnocentrism by academic self-concept three-way interaction was 

analyzed as two two-way interactions at each level of academic self-concept separately.  

Ethnocentrism had a significant effect on DifMath under the low academic self-concept and 

Hispanic priming, F (1, 30) = 4.300, p = .047, and low academic self-concept and Neutral 

priming conditions, F (1, 30) = 16.079, p <.001.  These significant simple main effects were 

further analyzed by pairwise comparisons.  Under low academic self-concept and Hispanic 

priming, the mean difference in DifMath was 35.72 points in the high ethnocentrism condition 



316 

 

 

 

 

compared to low ethnocentrism, SE = 17.23, p .047, and under low academic self-concept and 

Neutral priming it was 69.95 points in the low ethnocentrism condition compared to high 

ethnocentrism, SE = 17.44, p < .001.  Academic self-concept had a significant effect on DifMath 

under low ethnocentrism and the Hispanic prime, F (1, 30) = 5.165, p = .030.  This significant 

simple main effect was further analyzed by pairwise comparisons.  Under low ethnocentrism and 

Hispanic priming the mean difference in DifMath was 38.75 points in the high academic self-

concept condition compared to low academic self-concept, SE = 17.05, p = .-30.  Priming had a 

significant effect on DifMath under a low level of ethnocentrism and low academic self-concept, 

F (2, 30) = 9.91, p <.001, under low ethnocentrism and high academic self-concept, F (2, 30) = 

3.529, p = .042, and under high ethnocentrism and low academic self-concept, F (2, 30) = 3.421, 

p = .046.  These significant simple main effects were further analyzed by pairwise comparisons.  

Under low ethnocentrism and low academic self-concept, the mean difference in DifMath was 

70.72 points in the American prime condition compared to the Hispanic prime, SE = 18.97, p = 

.002, it was 74.32 points in the Neutral prime condition compared to the Hispanic prime, SE = 

17.44, p = .001.  Under low ethnocentrism and high academic self-concept, the mean difference 

in DifMath was 43.25 points in the Neutral prime condition compared to the Hispanic prime 

condition, SE = 16.34, p = .038.  Under high ethnocentrism and low academic self-concept, the 

mean difference in DifMath was 46.29 points in the American prime condition compared to the 

Neutral prime, SE = 17.7, p = .041.  These interaction effects are depicted in Figures 21 and 22. 
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Figure 21. Priming by ethnocentrism interaction at low academic self-concept. 

 

 



318 

 

 

 

 

Figure 22.  Priming by ethnocentrism interaction at high academic self-concept. 

 Finally, the ethnicity by ethnocentrism by academic self-concept three-way interaction 

was analyzed as two two-way interactions at each level of academic self-concept separately.  

Ethnocentrism had a significant effect on DifMath under low academic self-concept and 

Hispanic ethnicity, F (1, 30) = 5,861, p = .022, and under high academic self-concept and White 

ethnicity, F (1, 30) = 4.613, p = .030.  These significant simple main effects were further 

analyzed by pairwise comparisons.  Under low academic self-concept and Hispanic ethnicity, the 

mean difference in DifMath was 28.29 points in the low ethnocentrism condition compared to 

high ethnocentrism, SE = 11.69, p = .022.  Under high academic self-concept and White 
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ethnicity, the mean difference in DifMath was 28.29 points in the low ethnocentrism condition 

compared to high ethnocentrism, SE = 13.17, p = .040.  Simple main effects analysis of academic 

self-concept at high academic self-concept for Hispanic ethnicity did not reach statistical 

significance.  These interaction effects are depicted in Figures 23 and 24. 

Figure 23.  Ethnicity by ethnocentrism interaction at low academic self-concept.  
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Figure 24.  Ethnicity by ethnocentrism interaction at high academic self-concept. 

This five-way analysis of variance (ANOVA) violated the assumption of homogeneity of 

variance, as Levene’s test statistic was .001.  Nevertheless, following Kurilla (2017), there was 

less than a 4 to 1 ratio from largest to smallest standard deviations across findings suggesting the 

ANOVA was still robust to this violation.  Effect sizes for the main factors and interaction 

factors were in the small to medium range.  They were computed by dividing the sums of squares 

for each significant effect by the total of all sums of squares of effects.  Effect sizes between 2% 

and 13% are considered small (Grande, 2015).  For the main factor, cultural priming, eta squared 

was .152; meaning cultural priming explained about 15.2% of the variance in DifMath which is a 
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medium effect size.  For the interaction factors, cultural priming and ethnocentrism categorical, 

eta squared was .179, meaning the interaction explained about 17.9% of the variance in DifMath 

which is a medium effect size.  For the interaction factor cultural priming and academic self-

concept categorical, eta squared was .084; meaning priming and academic self-concept 

categorical explained 8.4% of the variance in DifMath.  For the interaction factors ethnicity, 

ethnocentrism categorical, and academic self-concept categorical, eta squared was .054, meaning 

the interaction of those three factors explained 5.4% of the variance in DifMath which is a small 

effect size.  Finally, for the interaction factors cultural priming, ethnocentrism categorical, and 

academic self-concept categorical, eta squared was .072, meaning the three factors explained 

7.2% of the variance in DifMath which is a small effect size. 

The above results came from analyses of the entire sample.  Univariate analysis of 

variance (ANOVA) was also conducted with each ethnic group separately, leading to similar 

significant results for Hispanics.  A two-way ANOVA was conducted that examined the effect of 

priming and ethnocentrism categorical on DifMath.  There was a significant main effect for 

priming, F (2, 27) = 4.59, p = .019, on DifMath.  This main effect was qualified, however, by a 

significant interaction.  The priming by ethnocentrism categorical interaction effect was analyzed 

using a simple main effects analysis.  Priming significantly influenced DifMath in the low 

ethnocentrism categorical condition, F (2, 27) = 11.411, p < .001, and influenced DifMath in the 

high ethnocentrism categorical condition, F (2, 27) = 5.497, p = .010.  These significant simple 

main effects were further analyzed by pairwise comparisons.  Under low ethnocentrism, the 

mean difference in DifMath was 37.86 points in the American prime condition compared to the 

Hispanic prime, SE = 11.35, p = .002, and it was 66 points in the Neutral prime condition 

compared to the Hispanic prime, SE = 14.76, p < .001).  In contrast, under high ethnocentrism, 
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the mean difference in DifMath was 47 points in the American prime condition compared to the 

Neutral prime, SE = 14.55, p = .003, and it was 35.6 points in the Hispanic prime condition 

compared to the Neutral prime, SE = 13.55, p = .014. 

For this analysis of variance, Levene’s test statistic was .271, indicating that the null  

hypothesis of homogeneity of variance should not be rejected.  The effect size for priming was 

13.4% (medium), and for the interaction between priming and ethnocentrism categorical it was 

35.8% (strong).  Results are depicted in Figure 25. 
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Figure 25. Interaction effects of priming and ethnocentrism on DifMath for Hispanics. 

Cultural profiles of academic self-concept and ethnocentrism. 

The results found in the analysis of the 5-way analysis of variance (ANOVA) in Table 22 

and figures showing interaction effects of the analysis enable the identification of ethnic group 

profiles.  In particular, the three-way interactions between ethnicity, ethnocentrism categorical, 

and academic self-concept categorical enable, in part, the identification of psychosocial profiles 

similar to those depicted in Figure 3.  Those configurations included academic self-concept, 

familism, and ethnocentrism, creating combinations of low and high levels for the three 
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psychosocial variables.  For example, a person might be low in academic self-concept, high in 

familism, and low in ethnocentrism (hypothesized Hispanic profile).  Table 22 showed, however, 

that familism categorical did not have a significant main effect or interaction effect, so it is not 

included in the profiles.  As a result, there are four possible configurations: low ethnocentrism 

and low academic self-concept, low ethnocentrism and high academic self-concept, high 

ethnocentrism and low academic self-concept, and high ethnocentrism and high academic self-

concept.  The effects of these configurations for each group on the mean difference in DifMath 

are illustrated in Table 23 using results reported on above and depicted in Figures 23 and 24. 

Table 23 

Profiles of Psychosocial Variable Combinations and DifMath Effects 

Group Low 

Ethnocentrism/ 

Low Academic 

Self concept 

Low 

Ethnocentrism/ 

High Academic 

Self concept 

High 

Ethnocentrism/ 

Low Academic 

Self concept 

High 

Ethnocentrism/ 

High Academic 

Self concept 

White 0 14 -8 -18 

Hispanic 8 -8 -20 4 

 

Table 23 depicts group profiles of combinations of psychosocial variables which vary in 

their impact on DifMath.  For example, for Hispanics, the best profile is low ethnocentrism and 

low academic self-concept, but for Whites, it is low ethnocentrism and high academic self-

concept.  These profiles do not reflect the actual distribution of profiles across the sample, but 

only the performance by groups under each profile.  Table 24 shows the actual level of academic 

self-concept categorical and ethnocentrism categorical for gender and ethnic group. 
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Table 24 

Distribution of Profiles of Academic Self-Concept and Ethnocentrism for Ethnic Groups and 

Gender 

 

Demographics Low/Low High 

Ethnocentrism/Low 

ASC 

Low 

Ethnocentrism/High 

ASC  

High/High Totals 

Hispanic 8 9 11 9 37 

White 9 10 7 7 33 

Male 9 7 7 4 27 

Female 8 12 11 12 43 

 

Summary 

To summarize results for research question 4, evidence of group differences in math 

scores following priming were found using several types of analyses of variance (ANOVA) tests 

as well as regression and t-tests.  Priming and psychosocial variables were found to work in 

combination to produce significant differences in math, measured both as the posttest score, and 

DifMath.  Results were organized into four sections to show indirect evidence of the impact of 

priming on math, direct evidence of it, evidence that supports the first step of the learner process, 

and that supports the second step.  In the first section, two, one-way ANOVAs showed 

significant group differences in math posttest, comparing Whites and Hispanics, as well as 

Whites and all Hispanic subgroups.  In the second section, in an independent t-test math scores 

were significantly higher under the American or Neutral primes than the Hispanic prime.  In 

addition, a two-way ANOVA with priming and ethnicity as the independent variables showed 

significant differences in DifMath score depending on the type of prime.  Specifically, for 

Hispanics, American priming was associated with higher math scores than Hispanic priming. 
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The third section included results indicating support for the first step of the learner 

process, that priming affects psychosocial variables.  A one-way analysis of ANOVA was run 

with priming the independent variable and psychosocial posttests the dependent variables.  

Priming significantly affected academic self-concept posttest and ethnocentrism posttest.  This 

analysis was also run for Whites and Hispanics separately and was significant for Whites for 

ethnocentrism posttest.  In addition, regression analysis was run for the entire sample to 

determine if priming predicted psychosocial variables.  Priming was found to predict both 

academic self-concept posttest and ethnocentrism posttest.  Priming also predicted academic self-

concept posttest for Whites in a separate analysis. 

Finally, the fourth section of results provided evidence of the second step of the learner 

process, psychosocial variables affecting math.  A five-way ANOVA was run with priming, 

ethnicity, and three psychosocial variables in categorical form as independent variables.  This 

resulted in both main and interaction effects of priming and psychosocial variables on DifMath, 

thus supporting the hypothesis that psychosocial variables affect math.  While Hispanic priming 

and psychosocial variables (either total culture accessibility or psychosocial categorical 

variables) had a negative effect on math, their interaction effect was positive.  Similar results 

were found for Hispanic students, but only with ethnocentrism categorical and not the other two 

psychosocial categorical variables.  Interactions of psychosocial categorical variables also 

revealed differences in group profiles that harmed or benefited math performance. 

Research Question 5 

To what extent do psychosocial variables predict math performance? 

To answer this question multiple linear regression was used for analysis.  There are five 

assumptions that the data should meet to justify the use of regression.  First, there should be a 
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linear relationship between the dependent variable (criterion) and the independent variable 

(predictor).  This assumption was met as evident from a residuals plot with standardized 

predicted values and errors more or less in a rectangular shape and within three standard 

deviations around the mean.  Second, there should be no correlation between error terms.  In the 

regressions reported on below, the Durbin-Watson statistic was two or less, indicating the 

assumption was not violated.  Third, the independent variables should not be correlated 

(multicollinearity should not exist).  The analysis of variance (ANOVA) that detected 

interactions with categorical independent variables that were formed from median splits included 

some variables that were correlated.  Multicollinearity is a concern when the median-split 

technique is used, though Iacobucci, Posavac, Kardes, Schneider, and Popovich (2015) found no 

issue as long as the independent variables are uncorrelated.  In this study, however, the academic 

self-concept categorical independent variable was correlated with the priming independent 

variable, r = -.298, p = .013, thus requiring a test of collinearity.  This variable was derived from 

splitting the academic self-concept posttest at the median.  Academic self-concept posttest itself 

was also negatively correlated with priming, r = -.303, p = .011.  A collinearity diagnostics test 

was done within a linear regression containing the four independent variables: academic self-

concept categorical, ethnocentrism categorical, cultural priming, and ethnicity.  The Variance 

Inflation Factor (VIF) statistic from this test was well under the threshold of 3 for all four 

independent variables, suggesting multicollinearity was not present.  Fourth, errors should be 

homogenous in variance.  A residual plot shows no discernable pattern, with an equal number of 

dots around the fit line.  Fifth, errors must be normally distributed.  A histogram of residuals for 

both dependent variables used in regression presents a normal distribution. 
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Since both sessions entailed students taking the same tests of psychosocial variables 

followed by a math test, multiple regression analyses were run for both pretests and posttests to 

determine if psychosocial variables predicted math.  Pretest results are reported first.  A 

regression analysis, predicting math pretest scores from scores on pretests of the psychosocial 

variables (familism, academic self-concept, and ethnocentrism) was statistically significant.  

Overall, R2 = 21.4, F (4, 67) = 4.56, p = .003, but only for academic self-concept, and with 

ethnicity in the model.  Looking at each variable, for academic self-concept R2 = 12.3, B= .980, t 

(71) = 3.03, p = .004.  For ethnicity, R2= 9.1, B= -17.642, t (71) = -2.78, p = .007.  (Note that this 

could be expected because a correlation was found between academic self-concept and math for 

research question 3.) 

The two background variables, familial ethnic socialization (FES), and prior intergroup 

contact (PIC), were also tested to determine if they predicted math pretest scores.  A regression 

analysis, with immigrant status, FES, and PIC was conducted.  Of these three variables, only 

PIC, with ethnicity, was a significant predictor of math pretest R2 = 14.4, B = 1.45, t (69) = 2.09, p 

= .040, F (4, 65) = 2.73, p = .037. 

Regression analysis for the Puerto Rican and Guatemalan Hispanic subgroups was also 

done to determine if psychosocial variables and background variables predicted math.  No 

statistically significant results were found, but academic self-concept was marginally significant 

(p = .066) in predicting math pretest scores for Puerto Ricans.  When looking only at Whites, 

none of the psychosocial or background variables predicted math pretest.  

The addition of the experimental manipulation in the second session was expected to 

change the power of psychosocial variables to predict math.  If culture affects learning via 

psychosocial variables related to identity, then priming may make those variables more 
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accessible and affect math scores, depending on the priming condition.  To determine the 

effectiveness of priming in activating psychosocial variables, regression analysis was used with a 

variable created from responses to the word-stem task and named total culture accessibility.  The 

word-stem task was intended to give an indication of the extent that priming had led to one or all 

three of the psychosocial variables becoming accessible, or coming to the forefront of students’ 

minds.  To test whether these variables predicted math, a hierarchical linear regression analysis 

was run, with total culture accessibility score and cultural priming the predictor variables.  Table 

25 shows that Model 4, which includes both priming and total cultural accessibility, explains 

about 24% of the variance in DifMath scores.  The contributions of other predictors such as 

ethnicity, gender, and immigrant generation were not statistically significant.  Table 26 shows 

that both Model 3, Hispanic priming, and Model 4, Hispanic priming and total culture 

accessibility, significantly predicted lower scores on DifMath.  The model reveals the regression 

equation, as the coefficient- 1.65-- means that for every one point increase in total culture 

accessibility, a 1.65 point decrease in DifMath can be predicted.  In addition, under Hispanic 

priming students can be expected to lose 17 points in DifMath. 

 

Table 25 

 

Variance in DifMath Explained by Priming and Total Culture Accessibility 

 

Model  R R Square Adjusted R 

Square 

Std. Error 

of the 

Estimate 

R Square 

Change 

F 

Change 

Sig. F 

Change 

1 .127 .016 -.032 28.52461 .016 .324 .808 

2 .181 .033 -.048 28.74821 .017 .533 .589 

3 .362 .131 .026 27.71934 .099 3.250 .046 

4 .491 .241 .135 26.12517 .109 8.027 .006 

Note. Model 1 predictors are Ethnicity, Gender, and Immigrant status. Model 2 adds Prior 

Intergroup Contact and Familial Ethnic Socialization. Model 3 adds Hispanic Priming and 

American Priming. Model 4 adds Total Culture Accessibility. 
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Table 26 

Significance Level of Predictors of DifMath in Regression Analysis 

 

  Unstandardized 

Coefficients 

 Standardized 

Coefficients 

  

Model  B Std. 

Error 

Beta t Sig. 

1 (Constant) -2.79 6.54  -.43 .67 

 Ethnicity -6.29 12.44 -.11 -.50 .61 

 Gender 2.84 7.46 .05 .38 .70 

 Immigrant Status -.90 12.53 -.02 -.07 .94 

2 (Constant) 18.84 38.75  .49 .62 

 Ethnicity -4.15 13.04 -.07 -.32 .75 

 Gender 3.94 7.60 .07 .52 .61 

 Immigrant Status -.21 12.65 -.004 -.02 .99 

 Prior Group Contact -.20 .73 -.04 -.28 .78 

 Familial Ethnic 

Socialization 

-.38 .38 -.14 -.99 .33 

3 (Constant) 29.48 37.79  .78 .44 

 Ethnicity -7.50 13.05 -.13 -.57 .57 

 Gender .57 7.46 .01 .08 .95 

 Immigrant Status 5.86 12.76 .10 .46 .65 

 Prior Intergroup 

Contact 

-.28 .71 -.05 -.40 .69 

 Familial Ethnic 

Socialization 

-.29 .37 -.11 -.78 .44 

 Hispanic Priming -20.50 9.04 -.36 -2.3 .03 

 American Priming -3.13 9.16 -.05 -.34 .73 

4 (Constant) 51.47 36.42  1.41 .16 

 Ethnicity -7.85 12.30 -.14 -.64 .53 

 Gender -4.41 7.24 -.08 -.61 .54 

 Immigrant Status 8.90 12.07 .16 .74 .46 

 Prior Intergroup 

Contact 

-.28 .667 -.05 -.42 .68 

 Familial Ethnic 

Socialization 

-.34 .35 -.13 -.97 .34 

 Hispanic Priming -17.21 8.59 -.30 -2.0 .05 

 American Priming -2.35 8.64 -.04 -.27 .79 

 Total Culture 

Accessibility 

-1.65 .57 -.35 -2.9 

 

.006 
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Two additional regression analyses were run for each ethnic group separately, yielding 

different results from those described above for the entire sample.  For Whites, a regression 

analysis, predicting DifMath from cultural priming was statistically significant, R2= .145, F (1, 

33) = 5.61, p = .024, B = 11.06, t (33) = 2.37, p = .024.  Total culture accessibility, however, was 

not a significant predictor, meaning that psychosocial variables did not predict math performance 

as research question 5 asked.  In contrast, for Hispanics, results supported an affirmative answer 

to the question.  In this case, a regression analysis, predicting the difference in math scores from 

total culture accessibility scores, was statistically significant, R2 = 22.8, F (2, 31) = 4.57, p = .018, 

B = -1.998, t (31) = -2.94, p = .006.  Thus, for every one point increase in total culture 

accessibility score, there was a 2 point decrease in DifMath.  When looking at Hispanic 

subgroups, psychosocial variables did not predict math.  Instead, for Guatemalans, American 

priming, Guatemalan ethnicity, and Familial Ethnic Socialization (FES) predicted math.  Overall, 

R2= 62.8, F (8, 18) = 3.79, p = .009; B= 29.862, p = .01, t (18) = 2.90, p = .010; Guatemalan 

ethnicity, B = 24.463, p=.28, t (18) = 2.39, p = .028; and FES, B = -1.041, p = .044, t (18), -2.17, 

p = .044,) were significant predictors.  For this subgroup, the three variables predicted 63% of 

the variance in DifMath scores.  No significant effects were found for the Puerto Rican 

subgroup. 

A regression analysis was also carried out to determine the extent the three psychosocial 

variables predicted the math posttest (instead of DifMath).  Academic self-concept posttest and 

ethnocentrism posttest were found to predict math posttest, consistent with results when DifMath 

was the dependent variable.  Academic self-concept posttest and ethnocentrism posttest 

explained 41% of the variance of math posttest.  Overall, R2= 41.2, F (8, 58) = 5.079, p< .001.  

Academic self-concept posttest significantly predicted math posttest, B = .806, t (58) = .284, p = 
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.024, as did ethnocentrism posttest, B= -1.005, t (58) = -.257, p = .027, and ethnicity, B = -17.22, 

t (58) = -.336, p = .029.  Familism posttest did not significantly predict math.  Ethnocentrism 

posttest predicted a decrease in math of over one point, while academic self-concept predicted 

almost a one point increase.  This is reflected in the correlations between the two psychosocial 

variables and math posttest.  For academic self-concept posttest, there was a strong positive 

correlation with math posttest, r =.347, p = .003.  For ethnocentrism posttest, there was a strong 

negative correlation, r = -.367, p = .002. 

Research Question 6   

To what extent do psychosocial variables moderate the impact of ethnicity on  

math performance?  

This question was intended to find further support for the second step of the hypothesized 

learner process.  Psychosocial variables affect achievement by moderating the relationship 

between culture and math performance.  In other words, the relationship is changed, strengthened 

or weakened, by the inclusion of the moderator variable, but remains intact without the 

moderator variable.  This type of relationship is a matter of if-then contingencies: If there’s a 

high moderator, then the independent variable does this with the dependent variable, and if 

there’s a low moderator, the independent variable does this with the dependent variable (Louis, 

2009).  Table 27 provides evidence of moderation in Model 5, which shows the increase in the 

amount of variance in DifMath explained by the addition of the interaction term. 
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Table 27 

Regression Models Showing Proportion of Variance in DifMath Explained by Predictors 

Model  R R Square Adjusted R 

Square 

Std. Error of 

the Estimate 

R Square 

Change 

1 .148 .022 -.026 28.68745 .022 

2 .195 .038 -.043 28.90653 .016 

3 .359 .129 .022 27.98506 .091 

4 .485 .236 .126 26.44868 .107 

5 .542 .293 .178 25.65916 .058 

Note. Model 1 predictors are Immigrant Status, Gender, and Ethnicity. Model 2 adds Prior 

Intergroup Contact, Familial Ethnic Socialization. Model 3 adds Hispanic Priming, American 

Priming. Model 4 adds Total Culture Accessibility. Model 5 adds Hispanic Priming and Total 

Culture Accessibility Interaction Term. 

 

The bottom row in Table 27 provides information that indicates total culture accessibility 

(psychosocial variables) moderates the relationship between culture and DifMath.  Specifically, 

the R Square statistic for each model in the third column is the proportion of variance in DifMath 

explained by the model.  In Model 5, this figure is 29.3%.  The R Square Change column on the 

right side indicates the percentage of change—5.8%-- from Model 4 to Model 5 as a result of 

including the interaction term: total culture accessibility by Hispanic priming.  Any change in R 

Square due to the interaction term is evidence of moderation (“Moderation,” 2004-2013). 

 Interpretation of the regression, and evidence of the role of total culture accessibility as a 

moderator of the impact of culture (priming) on math, is further aided by examining the 

coefficients in Table 28.  Coefficients for two independent variables in Model 5 meet the 

threshold of statistical significance: Hispanic priming, and total culture accessibility, and 

function as moderators.  For Hispanic priming the coefficient is -17.74 (p = .040), for total 

culture accessibility it is -2.95 (p = .006), and for the interaction of those two it is 2.45 (p = 

.038).  The coefficient on total culture accessibility is negative and significant, indicating the 

hypothesis that higher total culture accessibility scores directly predict higher math scores cannot 
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be accepted.  Instead, specifically, under Hispanic priming, for every 1 point scored above the 

mean in total culture accessibility, a 2.95 point decrease in math score can be predicted.  The 

coefficient on Hispanic priming is also negative and significant, indicating the hypothesis that 

under Hispanic priming math scores are higher than under non-Hispanic priming also cannot be 

accepted.  Instead, specifically, under Hispanic priming a 17.74 greater decrease in math scores 

than under non-Hispanic priming (all else being equal), can be expected.  The interaction term, 

however, modifies those main effects.  The coefficient on the interaction term is positive and 

significant, indicating support for the hypothesis that total culture accessibility has a stronger 

positive relationship to math scores under Hispanic priming than non-Hispanic priming.  

Specifically, for every 1 point score above the mean in total culture accessibility, there is a 2.45 

point increase in math scores.  In this case, every one point score above the mean on total culture 

accessibility leads to -2.95 + 2.45= -.5 (original coefficient for total culture accessibility plus 

interaction coefficient), or half a point less in math.  Thus both predictors have a negative effect 

on math, but the interaction moderates this in a positive direction.  
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Table 28 

Regression Models with Evidence of Moderation in Model 5  

  Unstandardized 

Coefficients 

 Standardized 

Coefficients 

  

Model  B Std. 

Error 

Beta t Sig. 

1 (Constant) -14.90 20.52  -.73 .47 

 Ethnicity -2.39 10.38 .043 -.23 .818 

 Gender 2.31 7.54 .04 .31 .76 

 Immigrant Status 4.22 6.76 .11 .62 .53 

2 (Constant) 10.85 44.77  .24 .81 

 Ethnicity -.68 10.99 -.012 -.06 .95 

 Gender 3.74 7.75 .06 .48 .63 

 Immigrant Status 3.76 6.85 .10 .55 .58 

 Prior Group Contact -.26 .76 -.05 -.35 .73 

 Ethnic Familial Socialization -.37 .39 -.14 -.95 .34 

3 (Constant) 30.93 44.22  .70 .49 

 Ethnicity -2.55 11.1 -.04 -.23 .82 

 Gender 1.38 7.56 .02 .18 .86 

 Immigrant Status .61 7.02 .02 .09 .93 

 Prior Intergroup Contact -.34 .74 -.06 -.46 .65 

 Familial Ethnic Socialization -.31 .38 -.11 -.80 .42 

 Hispanic Priming -20.11 9.12 -.35 -2.20 .032 

 American Priming -3.74 9.42 -.06 -.40 .69 

4 (Constant) 37.62 41.86  .90 .37 

 Ethnicity -3.29 10.49 -.06 -.31 .75 

 Gender -3.50 7.36 -.06 -.48 .64 

 Immigrant Status -2.54 6.73 -.06 -.38 .70 

 Prior Intergroup Contact -.25 .70 -.05 -.36 .72 

 Familial Ethnic Socialization -.34 .36 -.13 -.95 .35 

 Hispanic Priming -17.01 8.69 -.29 -1.95 .055 

 American Priming -2.89 8.91 -.05 -.32 .747 

 Total Culture Accessibility -1.65 .59 -.35 -2.79 

 

.007 

5 (Constant) 50.91 41.09  1.24 .221 

 Ethnicity -6.76 10.31 -.12 -.65 .51 

 Gender -6.83 7.31 -.12 -.93 .354 

 Immigrant Status -4.94 6.63 -.13 -.75 .46 

 Prior Intergroup Contact -.32 .68 -.06 -.48 .64 

 Familial Ethnic Socialization -.39 .35 -.14 -1.12 .27 

 Hispanic Priming -17.74 8.44 -.31 -2.10 .040 

 American Priming -1.86 8.66 -.03 -.21 .831 

 Total Culture Accessibility -2.95 .84 -.63 -3.52 .001 

 Hispanic Priming * TCA 2.45 1.15 .36 2.12 .038 
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 In summary, to test the hypothesis that academic achievement is a function of the learner 

process involving multiple factors, and more specifically the extent psychosocial variables moderate 

the relationship between culture and math test performance, a hierarchical multiple regression analysis 

was conducted.  In the first step of the regression, three demographical variables were included: 

gender, immigrant status, and ethnicity.  These variables did not account for a significant proportion of 

the variance in DifMath.  Next, two background variables were included: familial ethnic socialization 

(FES), and prior intergroup contact (PIC).  These also did not account for a significant proportion of 

the variance in DifMath.  Next the predictors of interest were included: dummy Hispanic and dummy 

American priming.  For dummy Hispanic priming, Hispanic priming was coded 1 and American or 

Neutral priming were coded 0.  For dummy American priming, American priming was coded 1 and 

Hispanic or Neutral priming were coded 0.  Hispanic priming accounted for a significant proportion of 

the variance in DifMath as can be seen in rows 4 and 5 in Table 27, and Model 5 in Table 28.  Next 

the suspected moderator variable was included: total culture accessibility.  It accounted for a 

significant proportion of the variance in DifMath.  Finally, the interaction term between Hispanic 

priming and total culture accessibility was added to the regression model.  It accounted for a 

significant proportion of the variance in DifMath. 

As explained earlier, moderation refers to independent variable X affecting dependent variable 

Y depending on a level of moderator variable Z.  There remained, however, the issue of delineating 

that level of Z in order to specify for this study the effect of the level of total culture accessibility on 

the extent to which Hispanic priming affects DifMath.  Regression analysis using the macro for SPSS 

called PROCESS was done for that purpose.  The output from the program in Table 29 shows the main 

effects of total culture accessibility (TCA), and of Hispanic Priming, on DifMath.  It also shows the 

interaction effect.  The three independent variables—TCA, priming, and the interaction--are 

statistically significant predictors of DifMath as shown by the significance levels, whereas ethnicity, 
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gender, and immigrant status do not significantly predict math.  (The results in the Table 29 differ 

slightly from those in Table 28.) 

Table 29 

 

Results of Moderation Analysis with Hispanic Priming and Total Culture Accessibility Interaction 

Term 

             

      95% 

Confidence 

Interval 

 

Model   Unstandardized 

Coefficients 

Std. 

Error 

T Sig. Lower  Upper 

1 (Constant) 14.73 20.93 .70 .484 -27.16 56.62 

 Total 

Cultural 

Accessibility 

-1.97 .56 -3.55 .000 -3.08 -.86 

 Hispanic 

Priming 

-17.30 7.78 -2.23 .029 -32.85 -1.75 

 Hispanic 

Priming * 

Total 

Culture 

Accessibility 

2.31 1.13 2.04 .045 .04 4.58 

 Ethnicity -8.70 -8.35 -1.04 .30 -25.42 8.00 

 Gender -7.96 8.59 -.92 .36 -25.16 9.23 

 Immigrant 

Status 

-4.92 6.38 -.77 .44 -17.69 7.83 

Note. Independent variable is Hispanic Priming. Moderator variable is Total Culture Accessibility. 

Covariates are Ethnicity, Gender, and Immigrant Status. Dependent variable is DifMath. 

 

 Table 29 is evidence that the effect of Hispanic priming on DifMath is moderated by total 

culture accessibility (psychosocial variables).  Total culture accessibility (TCA) is a significant 

predictor of DifMath.  The coefficient numbers (second column from left) for the independent 

variables can be interpreted as follows: for every 1 unit (point) increase in TCA, there is a 1.97 unit 

decrease (points) in DifMath.  Hispanic priming is also a significant predictor.  Under Hispanic 

priming, there is a 17.30 unit decrease (points) in DifMath.  The interaction term, Total Culture 

Accessibility by Hispanic Priming, is a significant predictor.  Under Hispanic priming, for every 1 

point increase in TCA, there is a 2.31 increase in math. 
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Specification of levels of moderator Z (total culture accessibility) is depicted in Tables 30 and 

31.  Conditional effects require partitioning total culture accessibility (TCA) into levels.  As Buchanan 

(2015) explained, the PROCESS macro creates levels from standard deviation units.  In Table 30, the 

three numbers in the first column on the left represent, starting at the top, a low, mid, and high level of 

TCA scores, as one standard deviation below the mean (-5.9826), the (centered) mean (.0000), and one 

standard deviation above the mean (5.9826), respectively. 

 

Table 30 

 

Conditional Effects of Moderator on Predictor-Criterion Relationship 

 

     95% 

Confidence 

Interval 

 

Total 

Culture 

Accessibility 

(Predictor 

Effect) 

Unstandardized 

Coefficients 

Std. 

Error 

t Sig. Lower  Upper 

-5.98 -31.14 12.28 -2.54 .013 -55.72 6.57 

.00  -17.30 7.77 -2.22 .029 -32.85 1.75 

5.98 -3.45 7.88 -.44 .66 -19.22 12.31 

 
 

Using the information in Table 30, it is possible to specify the impact of the predictor Hispanic 

priming on the criterion DifMath for each TCA level.  Thus, for students categorized as low level 

TCA, having a score of -5.9826 below the mean, there is a significant relationship between Hispanic 

priming and math, p = .013.  For low TCA, under Hispanic priming, the DifMath score decreases by 

31.14 points (second column from left) more than for non-Hispanic priming.  For those students 

categorized as mid level TCA, having a score at the mean (which is equal to the actual mean of 12), 

there is a significant relationship between Hispanic priming and math, p = .029.  For mid TCA, under 

Hispanic priming, the DifMath score decreases by 17.3 points more than for non-Hispanic priming.  

For students categorized as high level TCA, having a score of 5.9826 above the mean, there is no 

significant relationship between Hispanic priming and math, p = .66, but the coefficient is -3.46.  In 
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summary, at a low level of TCA, Hispanic priming has a strong negative impact on math.  But this 

negative impact is less negative at a mid level of TCA, and although not statistically significant, much 

less negative when the TCA score is high.  

Table 31 provides a visual representation of what Hayes (2013) refers to as the “region of 

significance,” for the moderator.  This region spans the low and mid levels of total culture accessibility 

(TCA) and indicates when scores have a significant effect on the predictor-criterion relationship 

between Hispanic priming and DifMath.  The table also contains the range of TCA scores in the left 

column starting at-10.15 (points below the mean) and ending at 20.85 (points above the mean).  The 

second column from the left holds the effect of Hispanic priming on DifMath.  The region of non-

significance signals the start of the high level of TCA scores when they cease to be statistically 

significant. 
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Table 31 

 

Conditional Effect of Hispanic Priming on DifMath at Values of Total Culture Accessibility 

 

      95% 

Confidence 

Interval 

 

Region of 

Significance 

Total 

Culture 

Accessibility 

(Predictor 

Effect) 

Unstandardized 

Coefficients 

Std. 

Error 

t Sig. Lower  Upper 

 -10.15 -40.79 16.38 -2.49 .015 -73.57 -8.02 

 -8.60 -37.20 14.81 -2.51 .014 -66.84 -7.57 

 -7.05 -33.62 13.29 -2.53 .014 -60.21 -7.022 

 -5.50 -20.03 11.83 -2.54 .013 -53.72 -6.34 

 -3.95 -26.44 10.48 -2.52 .014 -47.41 -5.48 

 -2.40 -22.86 9.25 -2.47 .016 -41.37 -4.34 

 -.85 -19.27 8.22 -2.34 .022 -35.73 -2.81 

 .69 -15.68 7.47 -2.1 .040 -30.64 -.73 

 1.15 -14.65 7.32 -2.00 .050 -29.29 .00 

Region of 

Non-

significance 

       

 2.25 -12.10 7.09 -1.71 .09 -26.28 2.08 

 3.80 -8.51 7.13 -1.19 .24 -22.77 5.75 

 5.35 -4.92 7.58 -.65 .52 -20.10 10.25 

 6.90 -1.34 8.39 -.16 .87 -18.13 15.46 

 8.45 2.25 9.46 .24 .81 -16.69 21.19 

 9.99 5.83 10.72 .54 .59 -15.61 27.28 

 11.55 9.42 12.10 .78 .44 -14.78 33.63 

 13.10 13.01 13.56 .96 .34 -14.13 40.15 

 14.65 16.60 15.09 1.10 .28 -13.61 46.80 

 16.20 20.18 16.67 1.21 .23 -13.17 53.54 

 17.75 23.77 18.28 1.30 .19 -12.80 60.34 

 19.30 27.35 19.91 1.37 .17 -12.49 67.20 

 20.85 30.94 21.57 1.43 .16 -12.20 74.10 
 

 Table 31 helps in understanding the moderation because the pattern of effects becomes evident.  

Specifically, negative scores for Total Culture Accessibility (TCA) are associated with Hispanic 

priming having a negative impact on DifMath scores.  As TCA scores become less negative and move 

toward the mean and above (from low level to mid and to high), the effect of Hispanic priming on 

math also becomes less and less negative until moderator score and predictor effect on criterion move 
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in tandem as positive scores.  In other words, there is a positive relationship between TCA scores and 

impact of Hispanic priming on DifMath.  In the low and mid regions, as negative TCA scores decrease 

and then become positive, moving from -10.15 to 1.15, the negative impact of Hispanic priming on 

DifMath decreases from -40.79 to -14.65.  Higher TCA scores are associated with fewer points lost on 

math under Hispanic priming, though the overall impact of Hispanic priming remains negative.  This 

positive correlation continues in the high TCA region.  Both TCA scores and the impact of Hispanic 

priming on DifMath become increasingly positive.  There are two caveats to this interpretation.  First, 

the relationship between Hispanic priming and math is no longer statistically significant at the high 

TCA level, as seen in the significance column.  Second, the pattern of rising TCA scores and falling 

negative priming effects continues for four more rows, though p > .05.  Nevertheless, from the point 

where the TCA score is 8.45, there is a rise in priming effects of 2.25.  At that point, TCA moderates 

the impact of priming on math in a positive way.  Higher TCA scores are associated with higher 

DifMath scores, so that the highest TCA score—20.85—is associated with Hispanic priming giving 

30.94 more points on DifMath than non-Hispanic priming. 

 While the regression analysis above showed that psychosocial variables in the form of total 

culture accessibility moderate the impact of culture on math performance, additional analysis provides 

more evidence.  The three psychosocial variables, familism, academic self-concept, and ethnocentrism 

were converted into categorical variables by median split.  The total sample was separated into low 

and high groups for each of those three variables.  Analysis of variance (ANOVA) was initially run to 

answer research question four on whether there was a significant difference in math scores following 

priming, and interaction effects were found involving both academic self-concept and ethnocentrism 

as categorical variables.  Once significant interaction effects were found from the ANOVA, suggesting 

moderation, this was confirmed with regression analysis for this research question. 
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 A hierarchal regression analysis was run in order to confirm interaction and moderation.  One 

correlation of interest was found in the output of this.  Ethnocentrism categorical was negatively 

correlated with DifMath, r = -.210, p = .044.  Table 32 shows the significant contribution that adding 

ethnocentrism categorical to the regression model makes, explaining 22% more of the variance in 

DifMath (in the row for Model 4). 

Table 32 

 

Regression Analysis Model Summary Showing Effect of Adding Ethnocentrism Categorical 

 

Model  R R Square Adjusted R 

Square 

Std. Error 

of the 

Estimate 

R Square 

Change 

F 

Change 

Sig. F 

Change 

1 .127 .016 -.015 28.08 .016 .53 .60 

2 .181 .033 -.030 28.29 .016 .53 .59 

3 .350 .122 .051 27.16 .90 6.24 .05 

4 .586 .343 .135 24.76 .22 3.07 .01 

Note. Model 1 predictors are Ethnicity, Gender. Model 2 adds Prior Intergroup Contact and Familial 

Ethnic Socialization. Model 3 adds Hispanic Priming. Model 4 adds Ethnocentrism Categorical, 

Familism Categorical, Academic Self-concept Categorical, Interaction Term Hispanic Priming with 

Academic Self-concept Categorical, Interaction Term Hispanic Priming with Familism Categorical, 

and Interaction Term Hispanic Priming with Ethnocentrism Categorical. 

 

 Table 33 shows in Model 4 that there are three strong predictors of DifMath: Hispanic priming, 

Ethnocentrism Categorical, and the interaction of those two variables.  The two variables predict large 

decreases in DifMath (main effects), but this is offset somewhat by a large increase from the 

interaction.  Academic Self-concept Categorical and Familism Categorical do not significantly predict 

DifMath.  (This differs somewhat from findings for research question 4 whereby both Ethnocentrism 

Posttest and Academic Self-concept Posttest predicted math.) 
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Table 33 

 

Main and Interaction Effects for Regression with Psychosocial Categorical Variables 

 

  Unstandardized 

Coefficients 

 Standardized 

Coefficients 

  

Model  B Std. 

Error 

Beta t Sig. 

1 (Constant -2.52 6.14  -.41 .68 

 Ethnicity -7.15 7.04 -.13 -1.02 .31 

 Gender 2.60 7.22 .05 .36 .72 

2 (Constant) 20.95 39.69  .53 .60 

 Ethnicity -5.01 8.07 -.09 -.62 .54 

 Gender 3.72 7.37 .07 .50 .62 

 Prior Intergroup Contact -.24 .74 -.04 -.32 .75 

 Familial Ethnic 

Socialization 

-.37 .37 -.14 -.99 .32 

3 (Constant) 31.21 38.33  .81 .42 

 Ethnicity -4.24 7.76 -.08 -.55 .59 

 Gender 1.08 7.16 .02 .15 .88 

 Prior Intergroup Contact -.36 .71 -.06 -.51 .61 

 Familial Ethnic 

Socialization 

-.27 .36 -.10 -.75 .46 

 Hispanic Priming -17.42 6.97 -.31 -2.5 .015 

4 (Constant) 82.81 39.42  2.10 .04 

 Ethnicity 1.01 7.64 .02 .13 .89 

 Gender 2.42 6.73 .04 .36 .72 

 Prior Intergroup Contact -.99 .71 -.18 -1.39 .17 

 Familial Ethnic 

Socialization 

-.69 .37 -.26 -1.86 .07 

 Hispanic Priming -58.66 14.22 -1.03 -4.12 .000 

 Ethnocentrism Categorical -27.34 8.23 -.49 -3,32 .002 

 Familism Categorical 4.38 8.35 .08 .52 .60 

 Academic Self-concept 

Categorical 

1.85 8.19 .03 .22 .82 

 Interaction Term Hispanic 

Priming * Academic Self-

concept Categorical 

22.62 13.49 .35 1.68 .099 

 Interaction Term Hispanic 

Priming * Familism 

Categorical 

8.02 13.04 .11 .61 .54 

 Interaction Term Hispanic 

Priming * Ethnocentrism 

Categorical 

48.34 13.42 .71 3.60 .001 
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Summary of Results for Research Questions 

 

 Research questions 1-3 were largely exploratory and intended to show relationships among 

ethnic groups, psychosocial variables, and math.  In general, results did not follow expectations 

coming from the literature review.  First, no ethnic group differences were found in the baseline 

measure of psychosocial variables.  Whites, for example, were not more ethnocentric than Hispanics, 

and Hispanics were not more familistic.  Results did however indicate Hispanics are not a 

homogeneous group, as Puerto Ricans were significantly different in level of ethnocentrism than other 

Hispanics.  In terms of background variables, results were consistent with the literature: Hispanics 

scored higher than Whites on Familial Ethnic Socialization (FES), suggesting ethnicity is more 

important in the socialization of the former than the latter.  

In terms of the expectation that pairs of psychosocial variables would have different 

associations for Whites and Hispanics, results also did not follow expectations for research question 2.  

There was no pattern found, for example, of a positive correlation between familism and academic 

self-concept for Hispanics (as suggested in the literature), or a positive correlation between 

ethnocentrism and academic self-concept for Whites.  The Hispanic subgroups did reveal such 

associations.  Puerto Rican ethnicity was negatively correlated with both ethnocentrism and familism, 

while ethnocentrism was positively correlated with Guatemalan ethnicity (though this correlation was 

only marginally significant).  Patterns of differences in associations were also found for the 

background variables.  Hispanic ethnicity was strongly and positively associated with Familial Ethnic 

Socialization (FES).  Overall, ethnocentrism was negatively correlated with Prior Intergroup Contact 

(PIC).  For Whites, FES was positively correlated with academic self-concept and familism.  Contrary 

to expectations, academic self-concept and familism were positively correlated for Whites.  Finally, 

for Hispanics, FES and PIC were positively correlated.  Thus results tended to confirm the importance 

of background variables, elements of warm cognition such as FES and PIC. 
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For research question 3, analysis of the relationships of psychosocial variables and background 

variables confirmed the achievement gap as well as the importance of diversity for achievement.  

Academic self-concept was the only psychosocial variable correlated with math.  The background 

variable prior intergroup contact, which refers to the extent a person interacted with members of other 

groups at school, in the neighborhood, and in friendship groups, was also positively correlated with 

math. 

 Strong evidence, coming from numerous tests, was found in support of research questions 4-6.  

For research question 4, ethnic groups were found to differ in math performance following priming, as 

evidenced by multiple analyses of variance, t-test, and regression.  Immigrant groups also differed, 

with first-generation having the lowest math scores then second-generation, and non-immigrant having 

the highest scores.  Those tests also supported the hypothesized learner process whereby the effect of 

priming on math comes through its effect on psychosocial variables which, when activated, lead to 

significant differences in math.  For the tests of the impact of priming on psychosocial variables, the 

Hispanic prime condition generally led to higher scores for academic self-concept but the American 

prime for ethnocentrism.  Significant differences in math as a result of priming and psychosocial 

variables generally entailed a main effect from priming on DifMath, but also two-way interactions 

between priming and psychosocial variables, and three way interactions between priming or ethnicity 

and two psychosocial variables.  Under low ethnocentrism, both American and Neutral primes were 

associated with better math outcomes than with the Hispanic prime.  When academic self-concept was 

high, Hispanic priming was associated with a better outcome than when academic self-concept was 

low, but when it was low American and Neutral primes were more beneficial to the outcome.  In three-

way interactions, low academic self-concept and high ethnocentrism were not necessarily harmful 

combinations for math performance.  It depended on the prime, but generally outcomes were higher 

under American or Neutral prime conditions.  For three-way interactions with ethnicity and 
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psychosocial variables, the level of ethnocentrism was more important than the level of academic self-

concept.  The interactions between ethnicity and psychosocial variables allowed for creating profiles 

of combinations of psychosocial variables whose impact on DifMath differ according to the group.  

Psychosocial categorical variables were also found to interact with priming for the Hispanic sample, 

but not the White sample. 

For research question 5, psychosocial variables were found to predict math performance, both 

in the form of math posttest and DifMath.  Finally, for research question 6, psychosocial variables in 

two forms were found to moderate the impact of culture on math.  These were the aggregate form, 

total culture accessibility, and ethnocentrism in the form of a low and high categorical variable. 
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CHAPTER 5: DISCUSSION 

 The discussion that follows is not presented as if definitive conclusions were drawn from 

results about the phenomena being studied.  Science advances when questions are tentatively 

answered, and when directions for exploring further questions are found.  Even significant findings in 

support of hypotheses are based on the limitations in the research design.  A dissertation is the initial 

foray of a research program.  Moreover, a discussion is not a matter of presenting every idea 

encountered and exploring its relevancy.  Nevertheless, I believe the discussion chapter should 

resemble a verbal discussion between the researcher and readers, complete with presentation of ideas 

that are too broad to provide deep insights or too specific to have wide applicability, or that are simple 

rather than profound.  Just as verbal discussions are usually not characterized by every utterance being 

grammatically correct with fully formed premises and conclusions, this written discussion is not 

comprised of complete answers to all the research questions. 

Ways to Explain Findings 

The discussion of results is based on expanding findings of statistical significance reported in 

the previous chapter into their substantive significance, as advocated by Miller (2008).  This is 

necessary because inferential statistics only tell the researcher the chance of incorrectly rejecting the 

null hypotheses (finding significance when there actually is none), but they do not provide answers to 

the questions of causality, or direction and magnitude of effects.  In terms of this study, this means 

discussing whether results provide grounds for concluding there is a causal relationship between 

activating psychosocial variables by priming culture and math performance, and whether the 

relationship is positive and large.  To facilitate this, a wide range of ways of explaining results will be 

employed, based on the literature review.  Nevertheless, explanations are speculation in part and they 

are intended to make clear that findings are preliminary and further research is needed. 
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The strategy I chose to systematically analyze and explain results was to enlist the framework 

of the literature review, specifically, the learner processes.  Doing that enabled me to explain results 

using ideas from acculturation, knowledge activation, biculturalism, ethnocentrism, and self-concept 

and answer the overall question about the results for this chapter, the “so what?” factor.  Before using 

ideas from each learner process to explain results for each research question, the main ideas of 

processes are summarized below. 

The main ideas in acculturation studies are acculturation strategies, and dimensions of 

acculturation models.  These may provide ways to explain results, though their applicability will vary 

by research question.  Acculturation is a learner process in terms of its cognitive, affective and 

behavioral dimensions, but it also entails learner characteristics such as immigrant status.  In general, 

it is difficult to identify an acculturation strategy from a single event such as performance on a math 

test.  Moreover, none of the Hispanic students were in English as a Second Language classes.  Instead 

they were proficient enough in English to attend classes with students who had been born in the United 

States, suggesting a high level of acculturation.  Nevertheless, scores on the familial ethnic 

socialization (FES) test may suggest the strategy a person has adopted.  High scores would suggest an 

integration strategy of acculturation, consisting of strong attachment to both the individual’s ethnic 

group and mainstream culture.  Information on immigrant status was also collected, but no direct 

measure of acculturation strategy was made.  Such a measure would determine the balance of 

attachment to the native culture with participation in the new culture categorizing the person as 

employing one of four possible strategies: integration, assimilation (more participation in the new 

culture), separation (more participation in the native culture), or marginalization (little participation in 

either culture).  Dimensions of acculturation including cognitive, affective, and behavioral, may be 

relevant to explaining results.  A person may or may not be acculturated in a domain that affects 

academic performance. 
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The main ideas in knowledge activation studies, including categorization and priming effects, 

and may provide ways to explain results.  Categorization is a basic cognitive process that leads to 

establishing categories that serve as interpretive frames into which new information can be placed.  

Culture determines in part which categories are most readily accessible and as a result cognitive biases 

(cultural biases) develop.  Categories meet needs, as well, and this is another example of how the 

affective part of cognition may predominate.  Not only are categories accessible because of being 

frequently used in a culture, but they meet needs that situations cause to arise.  These needs motivate 

the person to find an appropriate category to fulfill the need.  A situation or context can create a need, 

therefore a prime can spur the person to finding a category in mind that will meet the immediate need.  

This might explain Hispanic success in school.  They do not have the most appropriate categories, but 

priming, or the context alone, causes them to search to meet the need.  In this way motivation may 

supersede chronically accessible categories.  Teachers can help students by helping them have the 

category accessible that meets the need at hand in a lesson. 

Priming is a way of temporarily increasing the accessibility of a category.  It may activate a 

psychosocial variable that in turn becomes an interpretive frame for subsequent cognition.  In other 

words, motivational states can temporarily increase the accessibility of stored categories.  Priming may 

activate motivational states (psychosocial variables) which in turn increase the accessibility of 

categories.  This returns the discussion to cognitive bias.  Motivational states will make it more likely 

the chronically accessible categories will be activated as an interpretive frame to assimilate the new 

information into the existing category: assimilation effects. 

Although assimilation effects suggest priming has a deterministic impact on subsequent 

cognition, effects may not be highly restricted, specific, or direct.  Instead, Mayer’s work on 

multimedia learning suggested priming is best understood as providing an assimilative context.  For 

example, a prime consisting of a photo of a flag does not limit subsequent thinking to thoughts about 
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flags.  Gaertner and Dovidio found broad priming of affect, by invoking one’s identity as a member of 

the ingroup, had general positive effects on intergroup relations.  Moreover, the prime itself did not 

have to be related to the outcome, and did not need to be specific to be effective. 

The main ideas in biculturalism studies may provide some ways to explain results.  

Biculturalism entails cultural frame-switching (CFS) that is evidence of the dynamic nature of culture.  

There are individual differences in biculturalism.  Culture also entails adopting certain strategies of 

action and culture functions as a set of tools.  Strategies, tools, meaning systems (frames) or identities 

may be selectively used and alternated, but constraints on this dynamism exist.  Measures employed 

were not intended to show individual differences in biculturalism.  Bicultural Identity Integration (BII) 

was not measured, but high familial ethnic socialization (FES) indicates strong ethnic identity which 

implies integrated identities.  Conditions may constrain cultural frame-switching (CFS).  Constraints 

limit the cognitive flexibility of bicultural individuals such that they may make one frame more 

salient, or prevent culture from coming to the fore of the mind. 

The main idea in ethnocentrism studies that may provide ways to explain results is the 

relationship between attitudes towards the ingroup and the outgroup.  The relationship may follow the 

classic configuration whereby ingroup bias is correlated with outgroup hostility.  The two attitudes 

may be positively correlated whereby developing a strong ethnic identity from attachment to the 

ingroup facilitates developing a positive outgroup attitude.  There may also be ingroup bias with 

outgroup tolerance rather than positivity.  Finally, the attitude towards the ingroup may be independent 

from the attitude towards outgroups. 

Self-concept is considered the fulcrum that shifts elements of the learning environment and 

learner characteristics to the learner process.  The elements of self-concept that provide ways of 

explaining the results include dimensions of self-concept, contingencies of self-esteem, and multiple 

selves.  Self-concept has dimensions including social, physical, and academic.  Academic self-concept 
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is correlated with academic achievement.  Priming may affect this relationship.  Self-esteem is a 

component of self-concept.  It is contingent on competency in various domains that are based on an 

individual’s life experiences.  Contingencies are unique to each individual and may change over time 

as new skills develop and old ones are discarded or no longer used.  Competence in school may be the 

foundation for self-esteem in individuals and groups.  Multiple selves are evidence of cultural frame-

switching (CFS), and generally emphasize either the individual or the group, but they are universally 

available.  Which self is predominant in a culture varies, but in the West, the individual self, or 

independent self-construal, is stronger than the social self, or interdependent self-construal, and vice 

versa in the East. 

Summary of Results 

For each research question findings are first summarized.  Next, explanations are provided for 

basic questions.  Then more specific explanations are provided based on the literature on learner 

processes, as they are appropriate.  The summaries include answers to the following basic questions: 

1. What do results reveal about the relationship between the independent variables and the 

dependent variable? 

2. Were there relationships between some but not all variables? 

3. Which variables showed predicted relationships and which did not? 

Explanations include answers to the following questions: 

1. Why did some variables show predicted relationships and some did not? 

2. Which significant variables show commonalities? 

3. Why were some variables nonsignificant? 

4. Were there confounds or mediators that accounted for findings? 

5. What do the differences between significant and nonsignificant findings reveal about the role 

played by culture and psychosocial variables in academic achievement? 
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Summary of Findings for Research Question 1 

The hypothesis tested by research question one was that ethnic groups differed in levels of 

familism, academic self-concept, and ethnocentrism.  This hypothesis was intended to find 

stereotypical differences in Whites and Hispanics and confirm findings in the literature review.  

Whites were predicted to have higher academic self-concept than Hispanics, who, in turn were 

predicted to have a higher level of familism.  Whites were predicted to be more ethnocentric than 

Hispanics.  The reasoning was that if identified, these differences could help explain the achievement 

gap, and that the psychosocial variables that were negatively related to achievement for that person or 

that group could be altered by priming culture in order to improve achievement.  Results do not 

support hypotheses.  They reveal that ethnic groups did not differ significantly on the pretest measures 

of those three psychosocial variables.  Results, do, however, confirm the achievement gap.  Whites 

scored significantly higher in math on average than Hispanics. 

Although there were no significant group differences in the psychosocial variables, there were 

differences with background variables.  It was predicted that Hispanics would score significantly 

higher in familial ethnic socialization (FES) than Whites, reflecting greater ethnic socialization for the 

former than the latter.  It was predicted that Hispanics would also score higher in prior intergroup 

contact (PIC) than Whites because the former live in mixed-race poor neighborhoods while Whites 

live in middle class homogeneous neighborhoods.  Instead, the mean score of Whites was significantly 

higher than Hispanics on PIC, whereas Hispanics scored significantly higher than Whites on FES. 

Explanations for Findings for Research Question 1 

The reason that some variables showed predicted relationships and some did not may have to 

do with the dynamic nature of culture.  Ethnicity by itself does not determine the strength of a 

psychosocial variable.  While familism was predicted to be stronger for Hispanics due to the literature 

review, group differences may be best revealed in a context that makes ethnicity salient.  Pretest 
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activities in the first session did not include cultural priming, but the posttest session began with 

cultural priming, which made ethnicity salient, and this was followed with measures of the 

psychosocial variables.  In contrast, ethnicity was predicted to be related to familial ethnic 

socialization (FES), and prior intergroup contact (PIC) because these are psychosocial constructs that 

are more trait-like than familism, academic self-concept, or ethnocentrism.  The literature review 

showed the effects of the psychosocial variables are contingent and less predictable.  The reason 

Whites scored higher on PIC may be that the extent of diversity at their school inflated their overall 

reporting of contact on the PIC survey, which also included the contexts of neighborhood and 

friendship network. 

The two significant background variables have commonalities and this may explain their 

significance with the independent variable ethnicity.  Both refer to the relationship between the 

individual and the group.  With familial ethnic socialization (FES), the person is being socialized to 

have contact with and become a member of a single group, his or her parents’ ethnic group.  Prior 

intergroup contact (PIC) measures the extent an individual has had contact with multiple groups.  FES 

focuses on becoming a group member, while PIC assumes the person has achieved full membership 

and has been in contact with members of other groups.  

Nonsignificant findings support an interpretation that is consistent with hypotheses.  They 

support an understanding of the role of psychosocial variables in achievement not as learner 

characteristics, but as part of the learner process.  They must be activated by cultural priming.  Culture 

is not a stable quality in characteristics but must become salient.  Culture’s influence is dynamic, and 

varies in its salience.  For the pretests, cultural expressions of those variables were not salient.  In 

terms of group differences in PIC, it may be that Whites in the schools in the districts I sampled from 

live in heterogeneous neighborhoods and attend schools with diverse student populations, and in 

contrast Hispanics live in homogenous neighborhoods. 



354 

 

 

Learner Processes. 

Some ideas from acculturation research may help explain results for research question 1.  

Ethnic group differences in familial ethnic socialization (FES) may be related to ethnic identity.  

Hispanics scored higher than Whites on FES, suggesting stronger ethnic identity resulting from 

socialization from immigrant parents, but contrary to studies that showed a positive correlation 

between ethnic identity and academic achievement, for this sample of Hispanics, there was none 

found.  The fact that Puerto Ricans outperformed Guatemalans can be explained by acculturation to 

the dominant group.  Although bilingual in Spanish and English, Puerto Ricans may have adopted the 

assimilation acculturation strategy and may identify with the dominant group in this context.  In 

contrast, Guatemalans may use a different acculturation strategy to the detriment of their academic 

achievement.  This assumes a positive correlation between acculturation and math performance which 

may not be accurate, though.  For example, studies on the immigrant paradox phenomenon, within the 

framework of learner characteristics, suggested acculturation may be harmful to many outcomes, 

including achievement.  If true, the less acculturated Guatemalans should have done better than the 

Puerto Ricans in math, but they did not. 

Acculturation studies also show how immigrants maintain attachment to their home culture.  

Familial ethnic socialization (FES) measures the success of parents in socializing their children into 

the home (immigrant) culture.  This suggests FES is a proxy for familism.  As a result of parents 

socializing a child into an ethnic group, the strength of their familistic feelings may increase.  

Specifically, strong bonds are created and feelings of obligation, as well as the idea that family is the 

referent for the individual’s behavior may develop.  Thus group differences in FES may reflect 

implicit group differences in familism.  (In fact, tests for research question 2 found a strong positive 

correlation between FES and familism.) 
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Some ideas on ethnocentrism research may help explain results.  The finding of group 

differences in prior intergroup contact (PIC) may indicate low ethnocentrism for this sample of 

Whites.  People who regularly come into contact with members of other groups may be less likely to 

have the kind of ethnocentrism characterized by a negative attitude towards outgroups.  Results on PIC 

may also signal the independent attitude configuration of ethnocentrism.  Whites scored significantly 

higher on the measure of PIC than Hispanics.  This may imply Whites have lower ethnocentrism, 

though this was not found in a t-test.  As contact increases, ethnocentrism decreases and vice versa, as 

contact decreases, ethnocentrism increases.  In fact, a strong negative correlation was found for the 

entire sample between PIC and ethnocentrism. 

Some ideas from self-concept research may help explain results.  No differences between 

ethnic groups in academic self-concept (ASC) were found.  This result suggests that culture was not 

salient, and as a result there were no differences in behavior or attitudes related to self-concept.  This 

may also be explained in terms of contingencies of self-esteem.  School competence, which is a part of 

ASC, may not be a contingency of self-esteem for Whites or for Hispanics.  One other possibility is 

that for both groups school success is an equally important contingency of self-esteem. 

Summary of Findings for Research Question 2 

The second hypothesis was that ethnic groups differed in which psychosocial variables were 

correlated, meaning that they could be distinguished by which variables were salient for them.  It was 

believed that identification of this kind of group difference might help explain patterns of behavior, 

including academic performance.  Explaining math performance as not simply due to ethnicity, but to 

different correlations of variables typical of an ethnic group, may be more instructive for reducing 

negative trends in performance.  For example, academic self-concept might be correlated with 

familism for Hispanics, but not for Whites.  Because Hispanics scored significantly lower in math than 

Whites, it might be possible to test whether the Hispanic profile of academic self-concept and 
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familism had hindered math performance.  Another profile is that of academic self-concept being 

correlated with ethnocentrism.  If that were significant for Whites, it might explain their superior 

performance over Hispanics in math.  Results support hypotheses in a limited way in direction and 

magnitude, but do not allow ethnic profiles.  Instead, for the entire sample, only academic self-concept 

and familism were strongly and positively correlated.  Group differences were identified when 

examining groups separately.  The correlation was strong and positive for the White sample, but no 

significant correlation was found for Hispanics when they were examined separately.  This result 

reveals that ethnicity does affect the relationship between pairs of psychosocial variables. 

Results showed some variables had predicted relationships, but some did not.  The positive 

correlation between academic self-concept and familism was predicted, though it applied to the entire 

sample.  When Whites and Hispanics were examined separately, the correlation remained for Whites, 

but not for Hispanics.  In addition, overall, ethnocentrism was, as predicted, negatively correlated with 

prior intergroup contact (PIC).  Though results for research question 1 did not find Hispanics scoring 

significantly different on ethnocentrism (lower) than Whites, research question 2 found Puerto Rican 

ethnicity was negatively correlated with ethnocentrism, lending some support to a conclusion of 

cultural differences in psychosocial variables.  On the other hand, the literature suggested Hispanics 

would score higher than Whites in familism, but this was not found for research question one, and for 

question 2, Puerto Rican ethnicity was negatively correlated with familism.  When isolating the two 

ethnic groups, FES was positively correlated with both academic self-concept and familism for 

Whites, but not for Hispanics.  This correlation links ethnic socialization with achievement but 

suggests socialization into White culture benefited academic achievement, a relationship that had not 

been predicted.  Although Hispanics scored higher on FES than Whites (for research question 1), there 

was no correlation for Hispanics between FES and academic self-concept.  Finally, for the Hispanic 

sample only, FES was correlated with PIC. 
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Explanations for Findings for Research Question 2 

 The reason that some variables showed predicted relationships and some did not is that for 8th 

grade students the learning environment makes some psychosocial variables automatically salient.  

Academic self-concept was predicted to be salient and related to other variables because the classroom 

makes students think about their academic abilities and stimulates their interest or lack of interest.  A 

diverse learning environment would also seem to make ethnocentrism, with its ingroup and outgroup 

attitudes, salient.  Non-academic psychosocial variables may be dormant, however and need an 

external activation such as priming in order to attain the same salience as academic self-concept. 

 The two psychosocial variables that were found to be significantly correlated show 

commonalities.  Academic self-concept may have an underlying motivation in filial piety and be a 

manifestation of more general familistic feelings to honor the family and make it proud of the 

individual’s accomplishments, including academic success for school-aged children.  In other words, 

familism is a motivation to develop a high academic self-concept which seems to have a reciprocal 

relationship with academic achievement.  Thus the motivational sequence might be familism to 

academic self-concept to academic achievement and academic achievement to academic self-concept 

and academic self-concept leading back to stronger familism. 

 Nevertheless, some variables were nonsignificant, meaning they were not significantly 

correlated.  For example, academic self-concept was not correlated with ethnocentrism, and 

ethnocentrism was not correlated with familism.  This may be due to natural boundaries families 

create that separate them from the society.  Ethnocentrism and familism may demand conflicting 

allegiances.  Background variables such a familial ethnic socialization may have been considered by 

students to be irrelevant for academic success. 
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The differences between significant and nonsignificant finding reveal that the influence of 

culture on achievement is not a simple association of psychosocial variables that harm or help students 

succeed.  If results had met predictions about which pairs of psychosocial variables were typical of a 

group, interpretation of the experimental manipulation would have been easier.  One could state that 

Hispanics, for example, have a profile in which academic self-concept and familism are correlated, 

and this correlation may explain their lower academic performance.  As a result of priming, the 

correlation might have then been reduced or eliminated and the negative effect removed, resulting in 

higher math scores on the posttest.  Any profile suggests that members of a group behave in the same 

way and is therefore a characterization of stereotypes.  Instead, nonsignificant findings indicate that 

members of ethnic groups do not hold stereotypical characteristics.  Familism does not hinder better 

academic performance.  The fact that group differences only emerged in posttests following priming 

shifts the emphasis away from learner characteristics to the learner process. 

Learner Processes.  

Some ideas from acculturation research may explain results for research question 2.  Results 

for the entire sample, showing a significant correlation between academic self-concept and familism, 

suggest an integration acculturation strategy for Hispanics.  They retain Hispanic culture by 

emphasizing familism, and accept the importance of academic success in American culture by 

emphasizing academic self-concept.  This is only a possibility, though, because an examination of the 

Hispanic sample separately did not find a correlation between the two variables.  The finding of a 

correlation between familial ethnic socialization (FES) and prior intergroup contact (PIC) may also be 

explained by acculturation.  Stronger ethnic identity indicated by higher scores on the FES scale 

enables a person to be unafraid to come into contact with members of other groups.  The person is 

secure in his or her self and this makes him or her more accepting of diverse others.  The configuration 

of a positive ingroup bias (ethnic identity) enabling positive outgroup attitudes was discussed in the 
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review of studies on ethnocentrism. 

Some ideas from biculturalism research may help explain results.  Biculturalism features the 

ability to switch cultural frames or identities.  A correlation between academic self-concept and 

familism for an individual may imply biculturalism.  If each variable is associated with a monocultural 

group, for example, academic self-concept with Whites, and familism with Hispanics, then the person 

who displays a correlation with the two may be bicultural.  In addition, a strong correlation between 

academic self-concept and familism for Whites suggests a kind of biculturalism, as familism was 

usually found only associated with minority groups in the literature. 

The literature on self-concept suggests that a way to explain the association between academic 

self-concept and familism is that the two variables show an optimal self-construal.  It has an 

independent dimension that includes academic self-concept, and an interdependent dimension that 

includes familism. 

Although correlation analysis did not show a significant correlation between ethnocentrism and 

academic self-concept, an explanation for how this might be true is based on the literature review.  The 

question behind any potential relationship between the two variables is whether the dimension of self-

concept that is involved in academic achievement is also involved in group membership.  If it is the 

same social identity, then ethnocentrism, or at least ingroup favoritism, might be related to academic 

self-concept, and through it, to achievement.  In the section of the literature review on self-concept, 

studies showed that the dimensions of self-concept distinguish academic from social and physical.  It 

seems safe to assume that at school, students activate their academic self, or switch from the social 

dimension of self-concept to the academic one.  Because this academic self is not social or physical, it 

is assumed to be a personal or individual self-concept.  Thus groups are not involved.  In contrast, 

ethnocentrism entails identifying with the group.  Thus it may follow that ethnocentrism has a negative 

relationship with academic self-concept because the former has to do with the social dimension of self-
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concept, and the latter, with the academic dimension.  This may not be the case, however as ethnicity 

(group membership) has been found to be positively associated with doing well in school. 

 As described in the literature review, social identification theory (SIT) provides a relevant 

explanation for the question of whether academic self-concept and ethnocentrism may be correlated.  

SIT holds that groups are formed based on attributes that members have agreed are important.  

Therefore, an ethnic group may form with the attribute of doing well in school, and as a result 

members will identify with the group as being an academic one.  Priming that group would then 

activate an academic self-concept.  This is supported by Steele's (2010) description of ethnic 

approaches to effort in school.  Steele notes how Asians are successful (in contrast to Blacks) partly 

because they form study groups whose attributes include a common desire to do well in school.  These 

groups tend to be ethnically exclusive.  As a result, the ethnocentric preference for one's ethnic group 

may have become associated with high academic self-concept (though this construct was not measured 

by Steele).  In this case, for Asians, priming their ethnic group membership would activate their 

academic self-concept. 

More support for the existence of a relationship between academic self-concept and 

ethnocentrism comes from a study of Hispanic high school students by Flores-Gonzalez (2005).  She 

found that Hispanic peer groups within a larger Hispanic community could make a similar social 

identification that linked ingroup membership with academic self-concept.  She found that in a school 

with mostly Hispanic students, different peer groups could develop due to school structure (tracking, 

electives, extracurricular activities).  The result is that each group forms different rules for achieving 

status.  For the school kids group, status is achieved by doing well in studies.  For the street kids 

group, status is achieved by not doing well.  The fact that peer membership determined achievement 

suggests that achievement does not require sacrificing ethnic identity.  Although academic self-

concept and ethnocentrism were not found to be correlated in tests for research question two, they 
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were found to be significant in analyses for research questions 4-6. 

Finally, the finding of a correlation between academic self-concept and familism can be related 

to the hypothesis guiding this study.  It was hypothesized that the explanation for the achievement gap 

was a pattern of group differences in which psychosocial variables were correlated, one pattern that 

aided achievement, and one that didn’t.  Results showed that a correlation existed between academic 

self-concept and familism for the entire sample, but when examined separately, only for Whites and 

not Hispanics.  This correlation may explain the achievement gap.  Only a tentative conclusion, 

however, can be drawn, that because the groups differ in this profile, and the group that has the 

correlation achieves at a higher level, that the absence of the correlation for the other group causes the 

lower achievement. 

Summary of Findings for Research Question 3 

The third hypothesis was that there was a correlation between psychosocial variables and math 

scores.  This was a central hypothesis because it is based on the literature on warm cognition, on 

attitudes and motivations related to identity having an influence on cognition, in this context, on 

academic achievement.  Because the background variables prior intergroup contact (PIC) and familial 

ethnic socialization (FES) are also part of culture and identity formation, they were included in 

analyses.  Results supported hypotheses in part in direction and magnitude, but were also unexpected.  

One psychosocial variable, academic self-concept, was found to be strongly and positively correlated 

with math score.  The magnitude was stronger than the correlation reported in multiple studies in the 

literature review.  This finding was replicated in the White sample when examined separately, but not 

in the Hispanic sample.  PIC was found to be strongly and positively correlated with math.  No 

significant correlation was found between FES and math. 
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Results reveal a strong positive correlation between the independent variable academic self-

concept and the dependent variable math score.  The more confidence a student has in his or her math 

skills, and the more interest in math, the higher math score he or she tends to have.  In addition, results 

reveal that the independent variable prior intergroup contact (PIC) is strongly and positively correlated 

with math.  The more contact a person reports having with members of groups other than his or her 

own group, the higher math score he or she has.  There were no significant relationships between 

familism, ethnocentrism, or familial ethnic socialization and math. 

Some variables showed predicted relationships and some did not.  For example, the 

relationship between academic self-concept and math was expected, as a relationship between 

academic self-concept and academic achievement was found in studies in the literature review.  The 

literature review also contained studies that found a relationship between familism and academic 

achievement, but this was not found in this study.  The correlation between prior intergroup contact 

(PIC) and math was not predicted.  Although studies argued that diversity had a positive impact on 

academic achievement, evidence was only found at the college level. 

Explanations of Findings for Research Question 3 

The reason that some variables showed predicted relationships and some did not is 

due to applicability.  Developing skills and confidence in math is directly applicable to math 

performance, but developing strong feelings of obligation to family or strong feelings of ingroup bias 

are less directly applicable. 

The significant variables do not appear to show commonalities.  Although they are both related 

to identity, they serve different functions.  Academic self-concept is a learner process and prior 

intergroup contact (PIC) is a learner characteristic.  Similarly, the failure of familism to have a 

significant correlation with math may indicate that this is a learner characteristic and not a part of the 

learner process.  In addition, the literature review included studies that showed that familism may not 
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translate to academic outcomes.  For example, obligations to family may take away from time needed 

to study. 

 Significant findings for this research question suggest that for academic achievement an 

emphasis on motivation and affect is essential.  Specifically, students need to develop strong academic 

self-concept rather than general self-esteem which may come from success in non-academic 

experiences.  The nonsignificance of familism for math achievement suggests that it is an inadequate 

motivation, but may have an indirect impact through familial ethnic socialization. 

Learner Processes. 

If a high level of academic self-concept (ASC) is part of American culture, then the absence of 

a correlation for Hispanics between ASC and math suggests a lack of acculturation by Hispanics.  The 

literature review suggested that Whites held a more individualistic conceptualization of academic 

success than other groups for whom doing well in school was an instance of group success, or 

affiliative achievement.  Moreover, academic self-concept is a dimension of self-concept separate 

from social self-concept, suggesting it is individually-oriented and therefore more likely to be 

associated with European-American culture. 

The finding of a positive correlation between prior intergroup contact (PIC) and math may be 

explained by results of studies at the college level of the academic benefits of diversity.  A high score 

on the PIC scale suggests frequent contact with diversity at school, in the neighborhood, and in 

friendship networks.  Such contact may lower ethnocentrism, especially as PIC was also found to be 

negatively correlated with ethnocentrism.  Thus the correlation between PIC and math may imply 

lower ethnocentrism. 

For the entire sample, academic self-concept was found to be correlated with math (consistent 

with the literature).  When the White sample was separated, the correlation remained, but when the 

Hispanic sample was separated, the correlation disappeared.  This suggests that the academic 
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dimension of self-concept was less well-developed in Hispanics than in Whites.  It may be that one of 

the contingencies of self-esteem for Whites is school competence, but not for Hispanics. 

Another explanation for findings concerns the orientation of self in academic self-concept as 

compared to the orientation in ethnocentrism.  Academic self-concept is an individual dimension of 

self-concept and involves an individual motivation to develop cognitive skills in school.  In contrast, 

ethnocentrism entails social identification whereby the person takes on group psychology.  For this 

particular sample, Whites may be less ethnocentric than the literature found, as they scored higher than 

Hispanics in prior intergroup contact (PIC) and PIC is negatively correlated with ethnocentrism.  

While no significant correlation was found between ethnocentrism and math, the relationship between 

this independent variable and this dependent variable is revealed to be significant in analyses for later 

research questions.  Thus it is appropriate to discuss academic self-concept, ethnocentrism, and math 

in terms of their interactions.  Ethnocentrism involves a motivation to consider the ingroup favorably, 

and may also entail making negative comparisons with outgroups.  It may involve a motivation to 

achieve in order to enhance group attributes.  The two motivations of academic self-concept and 

ethnocentrism may interact in a classroom.  This would suggest that they play complimentary roles in 

the learner process, one related to individual motivations and the other to group motivations.  

Moreover, the literature suggested that ethnocentrism may be related to academic self-concept if the 

group’s identity emphasizes academic achievement as its defining attribute. 

Summary of Findings for Research Question 4 

The fourth hypothesis was that the experimental manipulation would have a significant impact 

on math performance.  Priming would activate feelings and motivations in the form of psychosocial 

variables that would affect math performance.  Results support the hypothesis for the entire sample, 

and for the White and Hispanic samples when examined separately.  Priming not only affected math 

performance, but also affected two of the three psychosocial variables of interest, academic self-
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concept and ethnocentrism, as well as total culture accessibility (TCA), an aggregate of the three 

psychosocial variables.  Results also strongly support the hypothesis that the learner process consists 

of two steps.  In the first step, cultural priming activates psychosocial variables.  In the second step, 

psychosocial variables affect math scores.  In addition, regression analyses showed that priming 

predicts psychosocial variables, and psychosocial variables predict math.  These represent 

substantively significant results rather than only statistically significant results. 

Initial analyses showed that there were significant differences between Whites and Hispanics 

on the math posttest following priming.  Whites scored significantly higher.  When Whites were 

compared with Hispanic subgroups, Whites had the highest mean score, and for the two subgroups of 

interest, Puerto Ricans had the next highest and Guatemalans the lowest of the three.  Group 

differences were also found based on immigrant status.  Math performance was lowest for first-

generation immigrants, followed by second-generation, and the highest math performance was for 

non-immigrants.  Analyses of variance with priming the independent variable also showed significant 

results.  Hispanic priming was associated with a large decrease in DifMath, American priming with a 

very small increase, and Neutral priming with a slightly larger increase.  Each of these analyses 

supports the hypothesis that there are group differences in math following priming. 

Results can be divided into two kinds of priming effects.  The independent variable culture 

affects the dependent variable math directly, but also indirectly through a second independent variable, 

psychosocial variables.  Interaction effects are evident as cultural priming significantly affects math, 

contingent on levels of psychosocial variables.  In turn, the psychosocial variables, whether in the 

form of independent posttests or of a single aggregate variable (total culture accessibility), 

significantly affect performance on math, contingent on priming conditions.  The effects of each 

independent variable: priming condition, familism, academic self-concept, ethnocentrism, or total 

culture accessibility, are both negative and positive, but the interaction effects are positive. 
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Results also show that the relationship between independent variables and dependent variable 

changes when one of them occupies a moderating position.  Both culture and psychosocial variables 

are independent variables.  Culture affects the dependent variable math directly, but its impact on math 

also works indirectly by activating psychosocial variables, which then affect math.  This constitutes a 

two- step learner process whereby the moderating variable becomes both dependent variable and 

independent variable.  In step one, culture is the independent variable and psychosocial variables are 

the dependent variables.  In step two, psychosocial variables are independent variables and math is the 

dependent variable. 

Relationships were found between some but not all independent and dependent variables.  Two 

of the three psychosocial variables and one of the background variables were found to be related to the 

dependent variable math.  Priming had a positive impact on academic self-concept (increase in score), 

and it in turn had a positive and large impact on math, but familism did not have a significant impact, 

even though the literature suggested it would.  Priming had a negative impact on ethnocentrism, and it 

in turn had a negative impact on math.  Total culture accessibility (TCA) also had a negative and large 

impact on DifMath, though the interaction term of TCA and priming reduced this somewhat. 

Because results were from analysis of variance (ANOVA) and regression, significant 

relationships between independent and dependent variables are stronger evidence of causal 

relationships than correlations found in tests for research question 3.  Priming the independent variable 

culture caused a significant impact on the dependent variable math.  This was consistent for the entire 

sample, as well as when isolating Whites and Hispanics into separate groups.  The independent 

variables academic self-concept and ethnocentrism were also found to significantly affect both forms 

of the dependent variable (math posttest and DifMath) following priming.  Familism did not have a 

statistically significant effect on either dependent variable.  Prior intergroup contact (PIC) had a 

significant impact on both dependent variables.  Familial ethnic socialization (FES) did not have a 
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statistically significant impact on either dependent variable. 

Based on the literature review, predictions were made about which variables would be 

significantly related and which would not.  Academic self-concept was predicted to have a significant 

relationship with academic achievement and it did.  Familism was predicted to have a significant 

relationship with math following some findings in previous studies, but it did not in this study.  

Ethnocentrism was predicted to have a significant relationship with math and it did.  This expectation 

was based not on convergent findings in the literature but from a hypothesis applying findings about 

acculturation, biculturalism, ethnocentrism, and self-concept to a new outcome—academic 

achievement.  Background variables were both predicted to have a significant relationship with math 

but only prior intergroup contact (PIC) did. 

Because research question 4 required analysis of variance (ANOVA) to answer, interaction 

effects became possible and were found.  Interaction effects are contingencies.  For example the effect 

of psychosocial variables on math performance is contingent on the ethnicity of the student, or on the 

priming condition.  These contingent effects make predictions difficult.  Results for interactions are 

summarized below but first are illustrated in Figures 26 (two-way) and 27 (three-way), and generic 

descriptions of the relationships are provided 

A. 

 

 

 

 

Under this level of a psychosocial variable, the mean difference in DifMath was x points for priming 

condition 1 compared to priming condition 2.  

 

B. 

 

 

 

Under this priming condition, the mean difference in DifMath was x points for psychosocial variable 1 

(high/low) compared to psychosocial variable 2 (high/low). 

 

Figure 26. Two-way interactions between priming and psychosocial variables. 
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At this level of psychosocial variable 1, under this priming condition, the mean difference in DifMath 

was x points for psychosocial variable 2 at level 1 compared to psychosocial variable 2 at level 2. 

 

B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

At this level of psychosocial variable 1 and this level of psychosocial variable 2, the mean difference 

in DifMath was x points for priming condition 1 compared to priming condition 2.  
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At this level of psychosocial variable 1, for this ethnic group, the mean difference in DifMath was x 

points for psychosocial variable 2 at level1 compared to psychosocial variable 2 at level 2. 
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D. 

 

 

 

 

 

 

 

 

 

 

 

 

 

At this level of psychosocial variable 1 and this level of psychosocial variable 2, the mean difference 

in DifMath was x points for ethnic group 1 compared to ethnic group 2. 

 

Figure 27.  Three-way interactions between psychosocial variables, priming, and ethnicity. 

 

The reason some variables showed predicted relationships while others did not are interaction 

effects and the number of levels of the variables.  Contingencies mean that predictions are susceptible 

to inaccuracy, and the more contingencies, the less certain one can be of the outcome.  Results showed 

interaction effects between priming, ethnicity, and psychosocial categorical variables.  Interaction 

effects qualify the main effect of priming on DifMath.  As a result, predicted relationships may be 

found for main effects, but not be actually significant due to interaction effects.  For example the main 

effects shows DifMath scores lowest under Hispanic priming (a decrease of about 17 points), followed 

by American priming (an increase of about two points) and the Neutral prime highest (an increase of 

about seven points).  Main effects in fact mirror interaction effects but only under the condition of low 

ethnocentrism.  In two-way interactions, under high ethnocentrism, the order of priming effects 

changes.  Scores are lowest under Neutral priming, then Hispanic, and highest under American 

priming, but these effects are not significant.  Under low ethnocentrism, DifMath scores are higher 

contingent on both American and Neutral prime conditions compared to the Hispanic prime condition. 
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In the other two-way interactions, priming effects were also contingent on the level of 

academic self-concept.  Results were contrary to predictions, as a high level of academic self-concept 

did not necessarily have a positive impact on DifMath, and a low level of academic self-concept did 

not necessarily have a negative impact.  Instead, students benefited in math when academic self-

concept was low, as they did with low ethnocentrism, under American and Neutral primes compared 

with the Hispanic prime.  DifMath scores were higher following the Hispanic prime only when 

academic self-concept was high rather than low. 

In three-way interactions, priming effects were contingent on the level of both ethnocentrism 

and academic self-concept.  In general, ethnocentrism had a stronger effect on achievement than 

academic self-concept.  More specifically, low ethnocentrism, whether combined with low or high 

academic self-concept had the most positive impact on DifMath.  In addition, as with two-way 

interactions, the highest math scores were under the American and Neutral primes, but in this case 

when combined with low ethnocentrism and low academic self-concept.  The mean differences in 

DifMath were both over 70 points for those two primes compared to the Hispanic prime.  Keeping 

ethnocentrism low but with high academic self-concept, the effect was still much more positive under 

the Neutral prime condition than the Hispanic prime condition.  This pattern of positive effects from 

ethnocentrism continued as high ethnocentrism with low academic self-concept also led to much 

higher scores for math under the American prime than the Neutral prime.  The Hispanic prime only 

had a positive impact when ethnocentrism was low and academic self-concept was high, but effects 

were almost half as strong as the pattern of low ethnocentrism and low academic self-concept with 

American or Neutral primes. 

The other three-way interaction was with ethnicity and the two psychosocial variables.  

Although ethnicity was positively correlated with math, effects on math were also contingent on the 

level of ethnocentrism and academic self-concept.  Results showed that an equally positive and 
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significant impact on math for both ethnic groups was a combination of high academic self-concept 

and low ethnocentrism. 

In summary, Hispanic priming is generally associated with a decrease in DifMath and 

American or Neutral priming with a strong increase.  Academic self-concept at a high level is not 

necessarily associated with an increase in DifMath.  Whites generally score higher in DifMath, but 

Hispanics at a low level of ethnocentrism outscored Whites, even when they had low academic self-

concept.  High ethnocentrism is generally harmful under all contingencies of priming condition, or 

either level of academic self-concept.  The interaction effects of ethnicity, academic self-concept, and 

ethnocentrism were the same for each group.  Both groups benefited by the same amount on DifMath 

from high academic self-concept and low ethnocentrism. 

Interaction effects were also found for the Hispanic sample when examined separately but not 

for the White sample.  For Hispanics, there was also a main effect for priming qualified by an 

interaction with ethnocentrism categorical.  Low ethnocentrism was associated with positive scores on 

DifMath in general, but for American and Neutral primes.  The Hispanic prime was associated with 

negative DifMath scores regardless of ethnocentrism level. 

Finally, group differences in levels of psychosocial variables were found that represented 

ethnic profiles.  They differed in effects on math performance.  These indicate that the levels of 

academic self-concept or ethnocentrism are not intrinsically beneficial or detrimental to academic 

achievement.  Instead, their effect may depend on the ethnic group.  There was a discrepancy, 

however, in which profile was optimum for academic achievement and which was actually the most 

commonly found in each group.  For both Whites and Hispanics, the most common profile was not 

associated with the highest math scores. 
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Explanations of Findings for Research Question 4 

 Significant findings showed that the experimental manipulation of culture affected academic 

outcomes.  The experimental treatment of Hispanic or American primes led to significant group 

differences in math scores, whereas the comparison group treatment of the Neutral prime did not, for 

the most part, significantly affect the outcome.  For some tests, however, group differences were 

significant under the Neutral prime.  The American prime had a consistently positive impact, while the 

Hispanic prime had a consistently negative impact.  One conclusion is that integrating culture with 

academic tasks has a positive influence on the tasks in the case of the American prime, a negative 

influence in the case of the Hispanic prime, and no influence in the case of the Neutral prime.  These 

findings suggest the students benefit academically from activation through priming of thoughts and 

feelings related to identity in American culture, and are hindered academically from activation through 

priming of thoughts and feelings related to identity in Hispanic culture.  In the Implications subsection, 

this conclusion is discussed further. 

The differences between significant and nonsignificant findings suggest that the influence of 

culture on academic achievement is contingent on psychosocial variables, but that these variables must 

also be closely related to individual and group identity.  Familism is partly related to individual 

identity, but a family is a group that distinguishes itself from the broader society or even the ethnic 

group to which it belongs.  Nonsignificant findings suggest that familism is not a part of the learner 

process, although it may be when it’s impact is moderated by another variable such as familial ethnic 

socialization. 

Significant findings reveal that the level of psychosocial variables (categorical) and salience of 

culture determine their significance.  Neither academic self-concept, nor ethnocentrism, is always a 

significant variable.  It depends on the level of the variable in combination with the prime condition, or 

on the ethnic group.  Moreover, priming conditions do not always activate culture.  Working 
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backwards, if significant effects on math do not result, this can be explained by the failure of the prime 

to make culture salient.  For example, the Hispanic prime either did not make Hispanic culture salient 

for Hispanic students, or its salience led to negative effects. 

Learner Processes. 

 Some ideas from acculturation research may help explain results for research question 4.  

Initial analyses of variance showed immigrant groups differed significantly in math following priming.  

First-generation immigrants had the lowest mean math posttest score, followed by second-generation 

immigrants.  Non-immigrants had the highest scores.  This sequence suggests that with greater 

acculturation came higher academic achievement, and therefore results are contrary to the immigrant 

paradox in which increasing acculturation was associated with increasingly negative outcomes.  

Acculturation also explains results on academic self-concept posttest scores, with first generation 

having the lowest scores, followed by second-generation, and non-immigrants the highest scores. 

Acculturation does not explain, however, results on the ethnocentrism posttest.  For that test, 

first- generation immigrants students are the most ethnocentric, but then non-immigrants are more 

ethnocentric that second-generation students.  A lack of acculturation may make first-generation feel 

more ingroup bias and outgroup hostility.  The finding of the lowest level of ethnocentrism for second- 

generation students may be a matter of what Kao and Tienda (1995) found, the second-generation 

benefits from both their immigrant parents' pioneer-like optimism, and their own fluency in English.  

The highest level of ethnocentrism in non-immigrants (mostly Whites) is consistent with studies on 

ethnocentrism that found Whites more ethnocentric than minorities.  

 Whites scored significantly higher than Hispanics in math, which may be explained by a lack 

of acculturation by at least a portion of the Hispanic sample.  (This is in spite of the fact that all 

Hispanics were in regular education classes and classified as proficient in English.)  For example, 

among Hispanic subgroups, Puerto Ricans scored higher than Guatemalans, suggesting the latter are 
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less acculturated than the former, a conclusion supported by a higher score on the familial ethnic 

socialization (FES) test by Guatemalans than Puerto Ricans.  Strong socialization in the parents’ 

culture may indicate less familiarity with the dominant culture.  

Acculturation may explain results in another sense.  Significant group differences existed in the 

pretest measure, but groups responded to priming differently.  Math posttest scores were higher for 

Hispanics (in a comparison with Whites) under the American and Neutral primes than the Hispanic 

prime.  These priming effects were also found for Hispanics when examined separately.  The Hispanic 

prime actually had a negative impact on scores.  This suggests that the Hispanic students in the sample 

found American culture more useful to them in this context, and their ability to use it is a sign of 

acculturation. 

Some ideas from knowledge activation theory may help explain results.  Knowledge activation 

refers to activating categories in which to interpret new information.  Envision a student conjuring 

ideas in response to a lesson being introduced by the teacher.  Priming activates categories in long-

term memory.  When these categories are used to interpret new information, this is termed assimilation 

effects.  When categories activated are deliberately rejected and different categories are used, this is 

termed contrast effects.  Assimilation effects are automatic because chronically accessible categories 

are first used, creating a cognitive bias.  Thus, the relatively lower performance of Hispanics in math 

under the Hispanic priming condition can be explained as an example of cognitive bias whereby the 

categories activated by the Hispanic prime were applied to the math task with a negative result.  This 

assimilation effect suggests that Hispanic culture includes an interpretive frame that was inappropriate 

for the task.  In contrast, use of the American prime causes contrast effects for Hispanics as they do 

not use their chronically accessible knowledge to interpret the new task, but with the help of the 

American prime activate their alternative frame of American culture.  This is chronically accessible for 

Whites, who seem to have used assimilation effects to perform well on math.  Results suggest 



375 

 

 

something in Hispanic culture was activated by the Hispanic prime and hindered math performance, 

whereas something in American culture activated by the American prime helped with math 

performance.  

Consistent with the idea of culture as a tool kit to apply to situations, results reveal whether 

assimilation or contrast effects were appropriate, because effects are not inherently positive or 

negative.  That is, assimilation effects, although they are the default psychological mechanism, are not 

necessarily the most appropriate, just as contrast effects are not necessarily inappropriate.  For 

example, positive math results with the American prime for Whites suggests assimilation effects are 

appropriate.  In contrast, positive math scores with the American prime for Hispanic students suggests 

contrast effects are appropriate.  On the other hand, if Whites scored poorly with the American prime 

this would suggest assimilation effects were not appropriate.  If Hispanics scored poorly with the 

American prime and well with the Hispanic prime, this would suggest contrast effects were 

inappropriate but assimilation effects appropriate.  As noted, only with analysis of the variance in 

differences in psychosocial variables posttest scores, not math posttest scores, did the Hispanic prime 

have a positively significant impact.  Priming with the Hispanic prime for Hispanics led to higher 

academic self-concept scores, suggesting assimilation effects were appropriate for that outcome.  

Assimilation effects were also found for the psychosocial variables as well.  Hispanics 

receiving the Hispanic prime scored higher on both academic self-concept posttest and ethnocentrism 

posttest.  On the other hand, in order for Whites to score highest on tests of those psychosocial 

variables under the Hispanic prime, contrast effects likely occurred.  Whites probably did not use their 

American meaning system for the tests of psychosocial variables but used the information from the 

Hispanic prime.  In terms of ethnocentrism, both groups were more ethnocentric under the Hispanic 

prime than the American prime, and least ethnocentric under the Neutral prime.  These results indicate 

the effectiveness of the treatment conditions in activating culture. 
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The two-step learner process is consistent with knowledge activation.  The cultural icon 

activated psychosocial variables for the first step, which then became an interpretive frame for the 

math test for the second step.  Which psychosocial variable became the interpretive frame determined 

positive or negative outcomes.  Academic self-concept had a positive effect and ethnocentrism a 

negative impact. 

Results did not follow patterns that reveal cultural differences.  For example, the Hispanic 

prime did not exclusively activate academic self-concept (ASC) and the American prime exclusively 

ethnocentrism.  In fact, the Hispanic prime had the strongest impact of all primes (highest mean 

scores) for both academic self-concept and ethnocentrism for the entire sample.  Priming Hispanic 

culture activated both ASC and ethnocentrism more than priming American culture did (and the 

lowest scores were for the comparison group).  In this case, nonsignificant findings may be as 

important as significant ones.  One prediction was that priming Hispanic culture for Whites would 

lower their level of ethnocentrism, and this would be associated with better math performance.  In 

addition, priming Hispanic culture for Hispanics would have a positive impact on academic self-

concept, and this would have a positive impact on math performance.  Neither of those predictions was 

realized from the analyses used.  It suggests that psychosocial variables may operate similarly for the 

two ethnic groups, and that the learner process is similar. 

Some ideas from biculturalism research may help explain results.  Results show evidence of 

cultural frame-switching (CFS) for Hispanics.  They performed best in math under the American 

prime, followed by the Neutral prime, and least well under the Hispanic prime.  This suggests that they 

were able to switch to their American meaning system and use this to advantage for the math test. 

The level of psychosocial variables, however, seems to constrain cultural frame-switching 

(CFS).  In terms of the math outcome, when both psychosocial variables are low, the American prime 

has the strongest impact on math, compared to the Hispanic prime, suggesting a high level of 
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academic self-concept or ethnocentrism constrains CFS, while low levels allow it.  The strongest 

impact on academic self-concept and ethnocentrism came when Hispanics used their Hispanic frame, 

but also when Whites used their alternative frame.  The latter results suggest Whites were not 

constrained by the context from switching frames. 

For most analyses, activating the Hispanic frame was not associated with positive effects on 

math.  For Hispanics, the American prime led to higher DifMath scores than the Hispanic prime 

(indicating a higher math posttest than pretest).  Under low ethnocentrism and low academic self-

concept (ASC), both the American and Neutral primes had better effects than under the Hispanic 

prime.  However, under low ASC, the Hispanic prime led to better scores under high ethnocentrism 

than low.  Under low ethnocentrism, the Hispanic prime led to better scores under high ASC than low.  

In both cases, it is a low/high combination of psychosocial variables that allows the Hispanic prime to 

have positive effect.  In contrast, the Neutral prime also led to a better outcome compared to the 

Hispanic prime when both psychosocial variables were low.  The conclusion is that academic task 

outcomes were better for Hispanics when their culture was not salient.  This did not result, however, in 

behavior that was indistinguishable from that of Whites.  The achievement gap was still replicated in 

this study, with Whites scoring higher in math than Hispanics.  If the gap is from not making Hispanic 

culture salient, then replicating the gap in this study may indicate the experimental treatment did not 

make Hispanic culture salient in a way that would improve the outcome. 

There were different patterns of effects of priming with different combinations of psychosocial 

variables, suggesting the latter constrained the use of one frame or another.  One pattern that was 

identified consisted of low ethnocentrism with low academic self-concept.  The other pattern identified 

consisted of low/high combinations.  Hispanic priming only benefited math when psychosocial 

variables were in the second pattern, while American and Neutral priming benefited math under both. 
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Context may have constrained the use of one of their two cultural frames for Hispanics.  The 

context of the classroom and math test may have made Hispanic culture seem inapplicable. 

As a result, those Hispanics in the Hispanic prime condition had lower scores than those in the 

American (or Neutral) prime condition.  In contrast, those Hispanics provided the American prime 

were better able to switch to their American meaning system and their higher scores reflected no 

constraint on cultural frame-switching.  The prime did not automatically determine which meaning 

system would be used.  For example, some of the Hispanic students under the Hispanic prime 

condition performed well on the math test, but on average, this contextual constraint had a negative 

impact. 

Some ideas from research on ethnocentrism may help explain results.  First of all, 

ethnocentrism has a negative impact on math performance.  DifMath scores were lower when 

ethnocentrism was high, under both American and Neutral prime conditions.  Under the Hispanic 

prime however, that trend was reversed and DifMath scores were higher for students scoring high in 

ethnocentrism than for those scoring low.  Under low ethnocentrism the American and Neutral primes 

had a positive impact on DifMath, compared to the Hispanic prime.  The positive effects from both 

low and high ethnocentrism reinforce the interpretation that the American prime benefits students most 

and while the Hispanic prime may also benefit, the effect is smaller. 

The role of prior intergroup contact (PIC) in the type of ethnocentrism a person has may 

explain findings.  PIC was negatively correlated with ethnocentrism, and PIC predicted math scores.  

More contact seems to indicate more positive attitudes towards outgroups.  Whites had higher PIC 

scores than Hispanics, suggesting this sample was less ethnocentric, it had less of a negative attitude 

towards Hispanics than Whites have been found in the literature to have. 
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 No group differences in ethnocentrism were found, but Hispanic priming predicted a large 

increase in ethnocentrism for both groups more than American or Neutral priming.  When examining 

the White sample separately, however, the American prime led to an increase of 8 points more than the 

Neutral prime, and the Hispanic prime did not significantly affect the ethnocentrism posttest score.  

This latter suggests that outgroup hostility was not a factor for Whites.  Whites may hold an 

ethnocentrism configuration in which their ingroup attitude is independent from their outgroup 

attitude.  Outgroup hostility may actually be irrelevant for bicultural Hispanic students as they are able 

to switch cultural frames easily and consider their American frame an asset in that context. 

High ethnocentrism is not necessarily harmful to math performance.  When combined with low 

academic self-concept and under Hispanic priming, the mean DifMath score was better for high 

ethnocentrism compared to low.  This result may indicate that the intragroup expressions of 

ethnocentrism, of devotion to the group and cohesion, have become more salient than the expressions 

that indicate a focus on the outgroup, preference (for the ingroup) and superiority (of the ingroup over 

outgroups).  For the Hispanic sample, the pattern is similar.  When ethnocentrism is low, the American 

and Neutral primes have a much better effect on DifMath, compared to the Hispanic prime.  Under 

high ethnocentrism, however, both experimental conditions are more beneficial to math performance, 

with the American prime and Hispanic prime higher compared to the Neutral prime. 

One result links research on both ethnocentrism and acculturation.  Whites scored highest 

when their ethnocentrism was at a low level, and academic self-concept (ASC) at a high level.  In 

order to have low ethnocentrism, Whites have to have a positive attitude towards Hispanics.  In order 

to have a positive attitude some accommodation to Hispanic culture is needed.  That is, the prolonged 

intergroup contact may lead to some degree of White acculturation to Hispanic culture.  Because this 

acculturation is linked to academic self-concept, this may make the academic achievement of Whites 

dependent on Hispanics, thereby conforming to the definition of acculturation.  For Hispanics, in 



380 

 

 

contrast, low ethnocentrism is also important but academic self-concept apparently is not, as Hispanics 

scored highest in math when ASC was low.  If academic self-concept is a part of American culture, 

this suggests they do not need to acculturate, but they benefit more from a reduction in ethnocentrism.  

This suggests affective motivation is more important for Hispanics than for Whites, whereas both 

affective motivation and academic motivation are important for Whites. 

 Some ideas from research on self-concept may help explain results.  The psychosocial 

variables are related to identity, either an individual dimension in academic self-concept, or a social 

dimension in ethnocentrism.  The Hispanic prime had a consistently positive impact on the 

psychosocial variables, while the American prime had a consistently positive impact on math.  This 

suggests the Hispanic prime evokes identity but the American prime may not, at least not directly.  

Results are unusual in that for both Whites and Hispanics, the Hispanic prime was associated with 

higher academic self-concept than the other primes.  In contrast, Antonio (2004) had found that 

diversity in friendship groups was correlated with higher intellectual self-confidence for Blacks but not 

for Whites. 

The Hispanic students’ response to American priming may be explained by effects found by 

Gardner, Gabriel, and Lee (1999).  Those authors found that effects were stronger on Asian 

participants’ judgments when primed with their alternative self-construal, as if the prime caused a 

psychological jolt leading to greater information processing.   Strong positive effects from the 

American prime for Hispanic students may be a similar reaction.  Priming American culture created 

situational effects that were stronger than the effects from using the chronically accessible Hispanic 

constructs which do not require priming. 

The negative effects of Hispanic priming may also reflect Hispanic students’ belief that their 

cultural identity is not an asset at school.  Instead, they must use their American identity in order to 

succeed.  In a preliminary research activity, I asked Hispanic volunteers whether or not their teachers 
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used their culture in lessons.  They told me no, but also reported that the absence was appropriate.  

Some complained that teachers focused on Martin Luther King’s legacy, but not on any prominent 

figure in Hispanic history.  Other students, however, seemed to support the exclusion.  

Priming effects on both academic self-concept and ethnocentrism suggest the role of identity in 

learning is important.  As noted, these variables involve individual and social identity, respectively.  

Results were unexpected, as a high level of academic self-concept did not necessarily have a positive 

impact on DifMath.  There was an interaction between the effects of the Hispanic prime and a high 

level of academic self-concept on math.  In contrast, a low level of academic self-concept did not 

necessarily harm students’ DifMath scores, except under Hispanic priming.  Instead, for students with 

a low level of academic self-concept, DifMath scores were higher under the American and Neutral 

priming than under the Hispanic priming.  In fact, the level of ASC could be high or low and still 

positively impact math, as long as ethnocentrism was low. 

The relationship between the Hispanic prime and academic self-concept (ASC) reflects interim 

effects rather than direct effects on math achievement.  While much research found a positive 

correlation between ASC and academic achievement, the positive impact of Hispanic priming on 

academic self-concept, but its negative impact on math, suggests culture may affect attitudes in a 

positive way but not achievement.  This is consistent with what Esparza and Sanchez (2008) found 

about familism.  It was associated with positive interim outcomes such as higher attendance and effort 

but not higher grades.  Hispanic priming may have activated ASC, but it in turn affected attitudes, and 

did not translate into higher achievement. 

 Ethnic group profiles. 

 Finally, for research question 4, groups differed in profiles of psychosocial variables as a result 

of priming.  Results showed profiles consisting of different levels of academic self-concept and 

ethnocentrism existed for students, and group differences were found.  A person might have a low 
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level of academic self-concept (ASC) with a low level of ethnocentrism, low ASC and high 

ethnocentrism, high ASC and low ethnocentrism, or high ASC and high ethnocentrism.  Whites and 

Hispanics were found to differ in which profile was associated with the highest DifMath score, thus 

showing the prime had a positive effect on math.  For example, among Whites, those who had the low 

ethnocentrism and high academic self-concept profile had the best math results.  In contrast, among 

Hispanics, those who had the low ethnocentrism and low ASC profile had the math results.  This 

would suggest instruction should encourage the development of that single most effective profile for 

each group. 

 While groups benefitted most from one profile, that profile was not found to be the most 

common for the sample.  In other words, there is a lack of correlation between the most effective 

profile academically, and the most commonly adopted one.  The most common profile for Whites 

 was high ethnocentrism with low academic self-concept.  The most common profile for Hispanics 

was low ethnocentrism with high academic self-concept.  In other words, for both groups the profile 

most often found was not the one that would lead to the best academic outcome. 

Summary of Findings for Research Question 5 

The fifth hypothesis was that the psychosocial variables believed to be correlated with math (in 

the third hypothesis) would be able to predict math performance.  Results support the hypothesis for 

the most part in direction and magnitude.  Psychosocial variables in two forms were found to predict 

both math posttest and DifMath.  An initial regression analysis was conducted with the three 

psychosocial variables as independent predictor variables and math pretest as the dependent criterion 

variable.  Also included in the regression were the two background variables, familial ethnic 

socialization (FES) and prior intergroup contact (PIC) as independent variables.  Results reveal the 

independent variables predict the dependent variable.  Academic self-concept (ASC) pretest predicted 

math pretest, and PIC did as well.  To test priming effects, regression analysis was also carried out 
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with psychosocial posttests and math posttests.  ASC and ethnocentrism posttests predicted math 

posttest.  Results were similar with DifMath as the dependent criterion variable.  In another regression 

analysis, an aggregate version of the psychosocial variables, total culture accessibility (TCA), was 

found to predict DifMath, and there was an interaction between the effects of cultural priming and 

TCA on DifMath.  While results for research question 4 found cultural priming influenced ASC and 

ethnocentrism posttests, thus supporting the hypothesized first step in the learner process, results for 

research question 5 found psychosocial variables influenced (predicted) math performance, thus 

supporting the second step.  Neither familism, nor familism categorical, predicted math. 

While variables showed predicted relationships, the direction of the relationship was not 

always correctly predicted.  The psychosocial variables were expected to positively (academic self-

concept) and negatively (ethnocentrism) predict math, and they did.  In contrast, the aggregate variable 

for the psychosocial variables, total culture accessibility (TCA), predicted a small decrease in math.  In 

addition, Hispanic priming was expected to positively predict math for some Hispanics, but negatively 

predict it for others.  In fact, Hispanic priming predicted a large decrease.  No predictions were made 

for Hispanic subgroups, but there was one very positive effect for Guatemalans.  Hispanic priming did 

not significantly predict math for them.  Instead, American priming predicted a large increase in math 

score. 

Explanations of Findings for Research Question 5 

Two significant variables show commonalities.  Academic self-concept and ethnocentrism 

show commonalities in relation to identity.  Competence in school may be a contingency on which 

self-esteem is based.  Similarly, self-concept may be based on valued perceived attributes of the 

ingroup to which a person belongs.  The positive attributes (like school competence) may be enhanced 

by contrasting them with perceived negative attributes of outgroups in the classic configuration of 

ethnocentrism.  Familism is also related to identity but is neither as restricted in its applicability as 
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academic self-concept nor as broad as ethnocentrism.  Familism is a motivation for achievement in 

school, but it is not directly activated in the learning environment the way academic self-concept and 

ethnocentrism are (in a diverse school).  In addition, insignificant results for familism are consistent 

with Fuligni, Tseng, and Lam (1999), who found that for Asian, Hispanic, and White students, those 

with strong familism endorsement had grades as low as those with weak familism endorsement.  The 

same authors speculated that academic success may not be the primary way to fulfill family 

obligations for later generation Hispanics. 

Significant findings reveal two of the three hypothesized psychosocial variables play a central 

role in the impact of culture on achievement.  In other words, academic self-concept and 

ethnocentrism predicted academic performance, but familism, or feelings of obligation to the family, 

and family as standard for behavior, did not significantly predict academic performance.  Of the three 

psychosocial variables, only academic self-concept (ASC) predicted math pretest.  The impact of 

cultural priming, however, was to increase the effect of ASC, as well as make ethnocentrism a 

significant predictor of math posttest.  ASC posttest predicted a greater increase in math than ASC 

pretest, and made ethnocentrism posttest a significant predictor, whereas ethnocentrism pretest did not 

predict math pretest. 

Learner Processes. 

Some ideas from acculturation research may help explain results for research question 5.  

Acculturation dimensions include cognitive, behavioral and affective.  Positive results in math may be 

evidence of the cognitive dimension predominating.  Negative results may be evidence of the affective 

dimension.  It may be that American priming makes the cognitive dimension salient for Hispanics, but 

Hispanic priming may make the affective dimension salient whereby students’ feelings about both 

American and Hispanic culture are activated, distracting the students from the cognitive math task.  In 

addition, results do not suggest Hispanic students successfully applied familism, assumed to be part of 
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the affective acculturation dimension, from their culture to a domain in the dominant culture such as 

school.  High achievers under American priming may have a fully acculturated American identity. 

Some ideas from knowledge activation theory may help explain results.  Psychosocial variables 

may be involved in assimilation or contrast effects.  Academic self-concept (ASC) and ethnocentrism 

may be constructs that help or hinder students from appropriately categorizing the math test.  ASC 

may activate an interpretive frame that helps students, but ethnocentrism may distract students, or its 

competitive expression may heighten motivation to excel in order to enhance positive ingroup 

attributes or negative outgroup attributes.  This may explain the finding that ASC predicted an increase 

in math, but ethnocentrism, a decrease.  Knowledge activation is also relevant due to the sequence of 

research activities.  For session two, academic self-concept was measured immediately after the 

priming task and word-stem task, but ethnocentrism immediately preceded the math test.  

Nevertheless, the most frequently activated construct, usually takes priority over the most recently 

activated construct, suggesting ethnocentrism would not necessarily be more salient than ASC for the 

math test.  It seems more likely cultural priming is involved in assimilation accessibility effects.  Thus, 

the culture primed, American or Hispanic, would activate academic self-concept and ethnocentrism as 

they are understood by the group matching the icon.  Priming one culture or another would activate 

academic self-concept in order to form the interpretive frame for the math test, though ethnocentrism 

could then alter that frame, by adding an affective component whereas academic self-concept is a 

more cognitive-oriented construct (though it is affective by virtue of motivating individuals).  This 

latter possibility is supported by Gaertner and Dovidio (2000), who found affective priming, unrelated 

to the outcome, was nevertheless effective. 

Some ideas from biculturalism research may help explain results.  Hispanic students may have 

been able to switch cultural frames as a result of American priming so that academic self-concept 

significantly predicted math.  Nevertheless, because academic self-concept predicted both math pretest 
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and math posttest scores, however, priming culture may not be the only factor involved in results.  

Moreover, when examining the Hispanic sample separately, only ethnocentrism significantly predicted 

math (predicting a small decrease).  In contrast, the White sample mirrors the entire sample as 

academic self-concept predicted an increase in math and ethnocentrism, a decrease.  When academic 

self-concept categorical and ethnocentrism categorical variables were used as predictors, results 

followed the same pattern.  Academic self-concept categorical predicted a large increase in math, 

while ethnocentrism categorical predicted a large decrease. 

Some ideas from research on ethnocentrism may help explain results.  Ethnocentrism may 

entail different relationships between attitudes towards ingroup and outgroups.  They may be 

negatively correlated, or dependent (positive ingroup attitude with negative outgroup attitude) or 

uncorrelated, independent.  If students hold the first configuration of ethnocentrism, representing the 

classic conceptualization, then ethnocentrism may predict math because it motivates students to 

succeed in school in order to confirm feelings of ingroup superiority to other groups.  This would 

apply to both ethnic groups in my study, but since Whites scored significantly higher on prior 

intergroup contact (PIC), and PIC is negatively correlated with ethnocentrism, it would seem Whites 

in this sample are less ethnocentric than Hispanics (though results showed no significant group 

difference for either the pretest or posttest).  The addition of a particular priming condition, however, 

did lead to significant differences in ethnocentrism scores for the White sample.  The highest mean 

score on the ethnocentrism posttest was under American priming, representing the ingroup for Whites.  

Because Whites’ math posttest score was also highest under the American prime, this suggests that 

priming may have altered the effect of the PIC and activated ethnocentrism.  Furthermore, that for 

those Whites with a negative outgroup attitude, ethnocentrism predicts math score.  For Hispanics, 

lower PIC suggests more ethnocentrism, despite fining no significant difference in ethnocentrism 

under the three priming conditions.  The Hispanic prime was not associated with higher ethnocentrism. 
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Some ideas in research on self-concept may help explain results for research question 5.  

Results suggest that motivation plays an important role in academic performance.  Because 

psychosocial variables related to identity predicted math posttest, it is evidence that affective variables 

are a part of cognition.  Results followed hypotheses that for Hispanics, individual self-concept 

(academic self-concept) was the most important, and for Whites, group identity was (ethnocentrism).  

High interest in math, and self-confidence about one’s ability in it motivate the student and this 

translates into high achievement.  Apparently, one’s feelings of ingroup cohesion or superiority over 

other groups also motivate the student, but the effect is negative, as ethnocentrism predicts a slight 

decrease in math. 

Ravid (2000), in defining regression, included an example with the same predictor used in my 

study.  She stated that with regression, scores are collected on the predictor and criterion variables and 

used to create a regression equation in order to extrapolate to a new population.  For example, the 

equation may be that for every one point increase in academic self-concept, there is a five point 

increase in math.  In Ravid’s example, researchers were interested in whether academic self-concept 

predicted grade point average for high school students, the author suggesting that teachers “may use 

this information in planning individualized instruction” (p. 169).  Because both academic self-concept 

and ethnocentrism predict math in positive and negative ways, respectively, educators may need to 

find a way to limit or eliminate the negative effects of ethnocentrism and employ priming for its 

benefits through academic self-concept. 

Summary of Findings for Research Question 6 

The sixth hypothesis was that psychosocial variables moderated culture’s impact on learning.  

Results support hypotheses.  The direction of influence differs from the hypothesis in part, as 

psychosocial variables in the form of both total culture accessibility (TCA), and ethnocentrism 

categorical, as moderators had a negative impact on the dependent variable.  When the moderators 



388 

 

 

interacted with Hispanic priming, however, the impact reversed to the predicted positive direction.  

There was also some indication of a positive relationship between level of psychosocial variable and 

effect of priming on math.  The more salient the moderator variable, the more positive impact the 

predictor variable had on the dependent variable.  These findings show the direct effect of culture on 

math is negative, but moderation reverses it to positive, providing empirical evidence supporting the 

inclusion of culture in classrooms.  Moderation therefore affects the direction of the relationship 

between culture and math. 

In three regression analyses, the independent variable total culture accessibility (TCA) 

predicted a small decrease in DifMath.  Hispanic priming predicted a large decrease in DifMath.  In 

two analyses, however, the interaction altered this, leading to a prediction of a small increase.  

Therefore, the main effects of both TCA and Hispanic priming are to predict a decrease in math but 

the interaction predicts an increase.  In addition, although nonsignificant, the interaction effect became 

more positive as TCA scores rose.  In a fourth regression, replacing TCA with ethnocentrism 

categorical results were similar, but the interaction effect was much stronger. 

Results reveal that the relationships between independent variables and dependent variable 

differ because the two independent variables play different roles in the learner process.  One 

independent variable, cultural priming, serves to activate psychosocial variables (and also directly 

affects the dependent variable math).  The other independent variable, psychosocial variables, serves 

to moderate the impact of culture on math.  Thus, the independent variable culture is related to the 

dependent variable math, but this relationship is moderated by the independent variable psychosocial 

variables.  Evidence for the process took two forms.  In one, total cultural accessibility was found to 

moderate the effect of Hispanic priming on DifMath.  In the other, ethnocentrism categorical 

moderated the impact of cultural priming on DifMath. 
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Of the variables about which predictions were made, some showed predicted relationships and 

some did not.  The effect of Hispanic priming on math was predicted to be moderated by psychosocial 

variables and this was found to be true.  No prediction was made on the direct relationship between 

Hispanic priming and math, but it did not have a positive impact, except when interacting with the 

moderator, either total culture accessibility (TCA), or ethnocentrism categorical.  American priming 

was predicted to significantly predict math for this question, but it did not.  The relationship between 

academic self-concept (ASC) and math was inconsistent in terms of behaving as predicted.  For 

example, ASC categorical had a positive impact on DifMath in answer to research question 4, and 

predicted an increase in math for research question 5.  For research question 6, however, ASC 

categorical was not a significant predictor of math and did not moderate the impact of Hispanic 

priming on math.  Ethnocentrism had a negative impact on math as predicted, but the interaction 

between ethnocentrism categorical and Hispanic priming had a large positive impact on math.  

Psychosocial variables did not uniformly moderate the impact of culture on math.  Instead, moderation 

depended on the level of the psychosocial variable.  This was revealed in great detail by the creation of 

levels of TCA based on distance from the mean score.  Within each level of the moderator TCA, the 

predictor Hispanic priming had a different impact on the criterion math.  In general, the effects 

changed from negative to positive. 

Explanations for Findings for Research Question 6 

One explanation for why some variables showed predicted relationships and some did not is 

that not all variables were related to the learner process.  This may account for the absence of a 

significant impact from either familism posttest or familism categorical.  It doesn’t, however, explain 

the finding that academic self-concept (ASC) categorical did not predict DifMath.  ASC posttest 

predicted a large increase in math posttest.  ASC categorical interacted with both cultural priming and 

ethnicity, leading to group differences in DifMath.  Nevertheless, academic self-concept categorical 
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did not moderate the relationship between Hispanic priming and DifMath.  Also, the negative effect of 

the aggregate variable total culture accessibility (TCA) on math may be due to ethnocentrism being a 

stronger component of TCA than ASC.  Another variable that did not show a predicted relationship 

was American priming, but the explanation may be a matter of the different requirements for some 

statistical analyses.  For regression, cultural priming had to be converted to a dichotomous variable.  

As a result, the American prime condition was combined with the Neutral condition.  This may have 

contributed to its absence of significance because earlier analyses of variance had consistently found 

the American treatment to have a stronger effect than the Neutral and Hispanic treatments. 

Psychosocial variables showed a predicted moderation relationship with the other independent 

variable culture and with the dependent variable math.  They also showed a predicted two-step learner 

process consisting of interactions between culture and psychosocial variables, and psychosocial 

variables and academic performance.  The explanation for those results is that culture’s influence on 

achievement is at least in part, not direct.  In contrast, the finding that cultural priming had a negative 

effect on math was not predicted but was also not the focus of research questions 4-6.  A significant 

finding that priming leads to group differences in math only confirms the existing achievement gap.  

The fact that Hispanic priming widened the achievement gap is still consistent with the fact that there 

exist ethnic differences in academic performance, and these differences inspired this study.  Priming 

culture was not predicted to lead to higher posttest scores than pretest scores, but significant effects 

were predicted.  Moreover, the direction of effects could not be predicted because of individual 

differences in biculturalism.  These cause culturally-congruent priming (Hispanic prime for Hispanic 

students) to have a positive influence on academic performance for some individuals, but a negative 

influence for others.  Similarly, the idea of multicultural minds explains the finding that some Whites 

benefitted most from priming American culture, but others benefitted from priming Hispanic culture.  

These possibilities, however, are limited because they assume a direct relationship between cultural 



391 

 

 

priming and math performance, absent activating psychosocial variables.  The purpose of the study 

was not primarily to test the effectiveness of priming, but to test whether psychosocial variables 

played a role in how culture affected academic performance.  Priming was hypothesized to be a 

technique to activate psychosocial variables so that their salience would affect subsequent cognition 

(the math task).  Culture’s influence on math, therefore, is limited to how it manifests in identity-

related psychosocial variables. 

Cultural priming effects show that culture, in its broadest non-specific understanding, affects 

math.  Such main effects are not much use, however, to theorists or practitioners.  Priming effects 

don’t indicate which aspects of culture are involved, or the mechanisms of the learner process through 

which culture works.  Evidence of the moderation of the negative effects of priming on math is 

therefore important because it provides some indication of how culture works and offers the possibility 

of it functioning as an asset to students.  The fact that ethnicity was not a significant factor in 

regression analyses showing moderation suggests psychosocial variables, which are believed to take a 

form that is unique to each cultural group, are part of the learner process shared by both Whites and 

Hispanics. 

Results for research question 6 also show the importance of motivation and identity in 

achievement.  Cognitive performance, specifically in an academic setting, is therefore the beneficiary 

of affect, identity, and motivation all inherent in the psychosocial variables.  In other words, affective 

variables aid in cognitive processes.  These variables moderate the direct negative effects of culture 

that lead to the achievement gap, and interaction terms reverse this trend to positively impact 

achievement.  Results also show the complexity of the learner process, as some psychosocial variables 

have a positive impact on math but others have a negative impact.  In this case moderation is by an 

aggregate variable, total culture accessibility (TCA).  As a result, it is unclear which component of 

TCA is actually driving the effect.  In another analysis, academic self-concept categorical was not 
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significant as a predictor of math.  This may be because TCA was dominated by ethnocentrism, 

although analysis of variance showed ASC was significant in interactions with priming and ethnicity.  

Finally, the psychosocial variables are not predictable in their effects as sometimes, a high level of 

ASC was not a significant benefit, and sometimes a high level of ethnocentrism was not a significant 

detriment, to achievement. 

The significant findings suggest that the role played by psychosocial variables is to alter the 

relationship between culture and achievement.  Therefore, moderation could have a negative impact on 

the relationship (cause priming to have a negative impact on math), a positive (cause priming to have a 

positive impact on math), or both negative and positive.  The latter seems to be the case,  Moreover, a 

high level of total culture accessibility (TCA) scores was correlated (but not significantly) with a 

positive effect of Hispanic priming on math, but this provides no indication of which individual 

psychosocial variable has a positive effect and which a negative.  Because TCA predicts a decrease in 

math, it would seem TCA is controlled by its ethnocentrism component.  This is supported by the 

finding of only ethnocentrism categorical significantly predicting math.  On the other hand, the 

negative and positive impacts of the two psychosocial variables may complement each other in some 

way.  As the three levels of TCA showed, effects follow a course of negative to positive.  Because 

psychosocial variables had opposite effects on both dependent variables, then ethnocentrism must 

cause Hispanic priming to have a negative effect, but cause ASC to operate within the interaction to 

have a positive effect.  In short, moderation may entail activating conflicting influences on the 

relationship between culture and academic achievement. 

Learner Processes. 

Some ideas in knowledge activation theory may help explain results for research queston 6.  

Cultural priming may lead to activation of both psychosocial variables but one of them may become 

the interpretive frame and moderate the impact of priming on math.  Math performance reflects 
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assimilation effects from either academic self-concept or ethnocentrism.  With an academic self-

concept interpretive frame, the math task is understood as an opportunity to increase math skills and 

heighten interest by challenging the student.  With an ethnocentrism interpretive frame, the math task 

is understood as an opportunity to demonstrate ingroup superiority over outgroups.  Both may be 

activated, but one may predominate.  Since academic self-concept (ASC) was shown to have a positive 

effect on math, and ethnocentrism negative, if ASC predominated when activated, then TCA should 

have predicted a positive effect on math.  Because analyses showed TCA predicted a decrease in math 

under Hispanic priming, it may be due to Hispanic priming activating ethnocentrism. 

Some ideas from biculturalism research may help explain results.  Cultural frame-switching 

(CFS) may explain the different effects of the two psychosocial moderator variables on math.  

Activating multiple psychosocial variables may facilitate CFS and the variables of ethnicity, prime 

condition, and level of psychosocial categorical variable may guide which frame becomes salient.  

Profiles of combinations of psychosocial variables of different levels may serve as frames. 

Academic self-concept (ASC) can be considered part of the independent self-construal  

and ethnocentrism part of the interdependent self-construal.  The student is able to switch from one 

self-construal to the other, but the level of a psychosocial variable may be a constraint on CFS.  And 

even though academic self-concept predicted a small increase in math scores and ethnocentrism a 

small decrease, the individual, of course, has a certain level of both variables, creating an individual 

profile.  Thus each person may find the inappropriate identity foremost in mind and must be able to 

switch to the construct that is more appropriate (for that person) to perform well on the math task.  

Different primes activate both psychosocial variables, but probably at different levels, resulting in one 

being stronger than the other.  It would seem if priming activates ethnocentrism, the person must 

switch frames to the one that entails ASC, unless the prime activates low ethnocentrism.  Nevertheless, 

results showed that having a high level of academic self-concept, or independent self-construal that is 
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salient, does not necessarily predict higher math scores than having a high level of ethnocentrism, or 

having one’s interdependent self-construal salient.  For some students, high academic self-concept is 

more important for math than ethnocentrism, but for others the opposite is true.  It is conceivable that 

priming will activate ASC and the person will switch to ethnocentrism to apply to the math task and 

results will be better than if he or she had used ASC, though, again, most results showed positive 

effects from low ethnocentrism.  Results are therefore consistent with a dynamic constructivist 

approach to understanding culture’s influence, as illustrated (in the literature review) with a bicultural 

Chinese person’s pattern of behavior in conflict resolution, sometimes using the typical Chinese 

approach, sometimes the American approach.  And because results for this study did not show a 

significant correlation between one ethnic group and one or the other psychosocial variable, this 

suggests it is also not possible to identify a group with a chronically accessible self-construal.  

Although there was a profile preferred by members of an ethnic group, meaning one profile was more 

common than the other three, members of both ethnic groups were represented in all four profiles of 

high or low levels of academic self-concept and ethnocentrism.  

Analyses showed that in general ethnocentrism was negatively associated with dependent 

variables but interaction effects may alter this.  For example, regression analysis showed 

ethnocentrism predicted a decrease in math, while academic self-concept predicted an increase.  Since 

total culture accessibility (TCA) predicted a decrease this suggests TCA, an aggregate of psychosocial 

variables including familism, academic self-concept, and ethnocentrism, is dominated by 

ethnocentrism.  These findings may differ depending on the level of ethnocentrism.  Nevertheless, for 

the two-way ANOVA (priming and ethnocentrism interaction), both high and low levels of 

ethnocentrism were associated with much higher math scores under American or Neutral priming 

compared to Hispanic priming.  This suggests that level of ethnocentrism was less important than 

priming condition.  Only under high ethnocentrism was the Hispanic prime associated with higher 



395 

 

 

math scores than the Neutral prime.  For ethnocentrism to positively benefit Hispanics suggests it was 

the sort that emphasized ingroup bias.  Nevertheless, an increase in total culture accessibility (TCA) 

correlates with positive effects of Hispanic priming on math, suggesting TCA becomes dominated by 

ASC, or the type of ethnocentrism changes from classic outgroup hostility to independent. 

Some ideas in research on self-concept may help explain results.  Moderating variables may be 

essentially different self-construals.  The independent and interdependent self-construals are 

represented by academic self-concept (ASC) and ethnocentrism, respectively.  ASC is part of the 

personal dimension of self-concept, while ethnocentrism is part of the social dimension.  The 

American prime, which represents a culture stressing individualism and independent self-construal, 

would seem most likely to activate ASC.  In contrast, the Hispanic prime, which represents a culture 

stressing collectivism and interdependent self-construal, would seem most likely to activate 

ethnocentrism.  Nevertheless, higher math scores for Whites suggests that priming activated ASC, 

while it activated ethnocentrism for Hispanics.  In addition, for both groups when examined 

separately, the American prime was associated with the highest mean math score.  It may be possible 

to conclude that because the American prime was most beneficial to both groups that it activated ASC, 

and that the Hispanic prime, which was associated with the lowest mean math score for both groups, 

activated ethnocentrism.  This argument is complicated by the interactions and by level of 

psychosocial variable which show that sometimes ASC is not associated with high math performance 

either at the high or low level and the same dynamic pattern was found for ethnocentrism.  The 

Hispanic prime was associated with the highest academic self-concept (ASC) score of the three 

priming conditions, but also the highest ethnocentrism score.  ASC predicted an increase in math 

points, while ethnocentrism predicted a decrease.  This suggests the Hispanic prime could have either 

a positive or negative impact on the outcome.  This underlines the importance of the moderators.  In 

other words, priming activates both psychosocial variables but has more of an effect on one of them.  
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Hispanic priming was associated with the highest ethnocentrism posttest score, followed by the 

American prime and then the Neutral prime.  This order was also found for academic self-concept 

(ASC).  It may have been more elegant if the American prime had been associated with the highest 

ASC score.  Some support was suggested in results for the Hispanic sample alone, where the 

American prime was associated with the highest ASC score, and the Hispanic prime was associated 

with the highest ethnocentrism score (not significant).  

Integration of Findings with Past Literature 

 The literature review provided the impetus for the hypotheses and research questions.  Some 

findings converged with the literature, while others did not.  Other findings constitute new 

contributions to the literature. 

Convergent Findings 

Results converge with those in earlier studies on the effectiveness of priming, such as Benet-

Martinez, Leu, Lee, and Morris (2002), Hong Chiu, and Kung (1997), Lau-Gesk (2003), Shih, 

Pittinsky, and Trahan (2006), and Verkuyten and Pouliasi (2002).  Of particular importance is that the 

findings in my study converge with those of Gaertner and Dovidio (2000) who found evidence of 

incidental affect and priming.  Priming activated incidental affect which in turn influenced subsequent 

behavior.  As in that earlier study, my study showed priming did not need to be directly related to the 

dependent variable in order to affect it.   Findings on ethnocentrism converge with the literature.  For 

example, Kinder and Kam (2009) found Whites higher than Hispanics, and my study found Puerto 

Rican ethnicity negatively associated with ethnocentrism.  Findings on the relationship between 

academic self-concept and math score converge with, for example, those of Shavelson and Bolus 

(1982) and Schunk and Pajares (2007) who found a direct relationship between academic self-concept 

and achievement.  Findings on familism are consistent with those of Valenzuela and Dornbusch (1994) 

and Esparza and Sanchez (2008) that familism does not affect academic outcomes directly but 
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indirectly through aspirations for further education, or through higher attendance, though my study did 

not have other outcomes besides academic achievement. 

Divergent Findings 

In several ways, my findings diverge from earlier studies on the three psychosocial variables.  

For example, the literature found evidence that familism was an important characteristic of Hispanic 

ethnicity (Steidel & Contreras, 2003), but in my study, Puerto Rican ethnicity was negatively 

correlated with familism, and I found no correlation between Hispanic ethnicity and familism.  In 

addition, while texts on multicultural education (ME) suggested culture influenced learning through 

language and learning styles, my study found support for the influence of psychosocial variables, some 

of which moderated the impact of culture on achievement.  In my study, familism and academic self-

concept were found to be associated for Whites, whereas Fuligni, Tseng and Lam (1997) had found 

the two variables were correlated for minorities. 

Findings also diverge from those in the literature review on knowledge activation.  Those 

studies (for example, Higgins, 1996) found assimilation effects were the default response to stimuli.  

This led to an expectation that Hispanic students with a Hispanic prime would perform better on math 

than with an American prime, yet the opposite was found, contrast effects.  Hispanics performed best 

with the American prime.  Surprisingly, in some analyses, White students performed best under the 

Hispanic prime. 

Contributions of Findings to Literature 

My study offers several contributions to the literature.  First, this study is methodologically 

unique in that it deals with three psychosocial variables together when they had previously only been 

studied separately.  In addition, while familism and academic self-concept had been studied to 

determine their impact on academic achievement, ethnocentrism had not been.  This study successfully 

applied the priming methodology to an academic context, whereas it had been employed with social 
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psychological outcomes.  One exception is the work of Shih and colleagues (e.g., Shih & Pittinsky) 

who primed cultural and gender stereotypes for their effect on math or verbal tests.  Another 

contribution is finding a predictive relationship between ethnocentrism and academic performance, 

whereas previously it had only been linked to educational attainment.  Another contribution is finding 

evidence that psychosocial variables may operate in tandem or in conflicting combinations to affect 

achievement.  A related contribution is the finding that psychosocial variables function as moderators 

on the effect of culture on academic achievement.  Another contribution to the literature is the focus 

on the learner process rather than on learner characteristics or the learning environment.  Another 

contribution is the inclusion of members of the dominant group in the priming activity and whose 

response to priming is evident in changes in ethnocentrism.  White students therefore do not function 

as a control group for which cultural priming is ineffective, but as a group of students with 

multicultural minds.  Related to that is the contribution of evidence of White acculturation to Hispanic 

culture as Whites had higher academic self-concept after Hispanic priming than American priming. 

Implications 

 The main contribution of the findings in this study is to alter the way culture is thought to 

influence academic achievement.  Findings improve understanding of the role of culture in learning by 

showing how its influence is moderated by psychosocial variables.  Findings support a new theoretical 

model emphasizing culture as a practical tool or strategy, to activate identity-related affective 

variables, for instrumental purposes to improve learning and cognition.  This is considerably different 

from the existing model in multicultural education that conceives of culture as a sociopolitical tool for 

greater equity, and it is more closely aligned with the primary mission of schools. 

Theoretical Implications 

At the genesis stage of this dissertation, an important theoretical claim was made.  At the time, 

the basic design of priming culture to impact math had been decided on.  The design was based on the 
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theory that there need be no direct causal link between activation of cultural knowledge and 

performance on a math test.  That is, the cultural icon used in priming did not have to be directly 

related to math in order to have an effect on it.  Results support this claim, based on Gaertner and 

Dovidio (2000), who used both cognitive and affective priming to impact adoption of a superordinate 

common identity.  Their study is relevant because it shows that incidental and unrelated primes affect 

outcomes in the same way I proposed cultural primes affected an unrelated math outcome.  The fact of 

unrelatedness, Gaertner and Dovidio argued, may facilitate influence.  They added that while cognitive 

and affective experiences that are integral to a situation are overlearned, and are therefore difficult to 

alter, incidental, unrelated experiences may prime the kind of thoughts, feelings, and behavior that 

alter group boundaries in their study, thereby facilitating a common identity, and improving intergroup 

relations. This is analogous to a cultural icon that is not directly related to a math task nevertheless 

priming attitudes and motivations within psychosocial variables that influence performance on that 

task.  Previous findings on culture and learning would suggest the prime had to be linguistic or 

content-related, not representative, and that incidental priming of affect would not be effective. 

Findings suggest approaching culture’s influence on learning in a new way.  Rather than in the 

specific domains of content and language, and learning styles, this study indicates culture’s influence 

can be from a much more general source and more closely related to affect than cognition.  Culture 

functions not as an addition to curriculum, a guide to organizing learning activities, or a medium of 

instruction, but as a tool that works by activating psychosocial variables related to identity.  The 

guiding principle of culture as a tool is described by Swidler (1986) and Dimaggio (1998).  For the 

present study, because culture activates psychosocial variables, it is something that can be employed 

across school subjects, and is also theoretically related to Gardner and Lambert’s (1972) notion of dual 

motivations for second language learning. Gardner and Lambert (1959) had found second language 

acquisition was not solely a matter of linguistic aptitude, a cognitive skill, but equally a matter of 
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motivations and attitudes.  They distinguished successful English language learners by different types 

of motivation.  One type was termed instrumental.  Simply put, with this type of motivation students 

learn English in order to attain a better job and higher pay.  With an integrative motivation, however, 

the person sees acquisition of English as a means to becoming more accepted as a member of a 

pluralistic society. 

Applying this distinction between motivations to the present study allows for an understanding 

of culture’s influence as having elements of both motivations.  The student has an instrumental 

motivation to use his or her culture for a cognitive task, but the use requires activating identity-related 

psychosocial variables that are more consistent with an integrative motivation.  This learner process 

therefore has qualities of cold and warm cognition.  

Moreover, the instrumental use of culture not for its content but for motivation is akin to some 

immigrant groups’ approach to learning English, not as a matter of losing identity, but as a way of 

functioning.  Rumberger and Larson (1998) found Hispanics did not want to learn English because 

they felt it meant abandoning their Hispanic identity, while Chinese immigrants found it did not 

threaten their Chinese identity.  For them, learning aspects of the foreign culture had a functional or 

instrumental purpose.  In the present study, rather than a desire to learn aspects of another culture for 

instrumental purposes or to acculturate, culture is used as an instrument in a foreign environment.  

Rather than immigrants acculturating to, or integrating into the new environment, and not using their 

home culture, the bicultural person not only keeps his or her home culture and learns the new one, but 

also uses the home culture to learn within the new culture context.  In this way, it is possible to explain 

a Hispanic cultural icon of a scene typical in Guatemala helping a Guatemalan student to learn math 

by activating and applying a positive attitude from that icon to the math learning task. 
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One applied implication (expanded on in the next subsection) that my study deals with is how 

to employ the students’ culture in instruction.  Results suggest identification by teachers of a direct 

link between culture and content is not necessary.  Students’ use of culture can be separated from 

curriculum and language of instruction if culture is reconceived of as a tool available to be used at any 

time.  Responses to my research proposal included skepticism as to whether a cultural icon could be 

related to a math test item/task.  The basis of the skepticism expressed by some, may have been their 

understanding of situated cognition (e.g., Hutchins, 1995; Saxe, 1991).  In those particular studies, one 

cultural environment led to ways of learning navigation or math (respectively) that differed from the 

ways to learn those subjects in this culture, for example, leading to different math constructs in 

memory.  I resisted applying this approach because it is contrary to the dynamic constructivist 

approach to culture’s influence that is succinctly stated in the term multicultural minds (Hong, Chiu, 

Morris, Benet-Martinez, 2000).  In the situated cognition view, the Hispanic immigrant student, for 

example, experiences difficulty in American math classes because he or she retrieves from memory 

knowledge learned in another culture that is not applicable to his or her new culture and current 

learning situation.  As a result, the Hispanic icon primed knowledge that doesn’t work in this context 

and led to low math scores.  In the situated cognition view, an American prime would not be effective 

either, because math was not learned in the American context.  On the other hand, still following the 

situated cognition view, an American-born of Hispanic ethnicity would learn math in this culture and 

perform better with the American prime.  The achievement gap, however, suggests there are other 

reasons for Hispanic-Americans, fully acculturated and fluent in English, continuing to achieve at a 

lower level relative to Whites with whom the context they are situated in is the same. 

The argument being made here is that knowledge activation of cultural knowledge should take 

place in the context of American classrooms, and be considered an asset to learning.  It is not, 

however, a matter of matching the task with the context where the task-related cognitive skills were 
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learned.  Poor academic performance is not due, for example, to retrieving the math knowledge one 

learned as a street youth in Brazil and trying to apply it an inappropriate context, an American 

classroom, as if the target learning content and the cognition it required were only available in the 

context originally experienced.  Instead, my study was based on a hypothesis that culture can be 

activated in a general sense, as primarily the affective part of cognition, and is therefore applicable to 

any context.  Cultural knowledge is needed not to match the current learning situation, but because it 

activates attitudes and motivations that facilitate learning.  In short, my study was intended to show 

that there is no direct link, and need not be, between the activation of cultural knowledge, and its 

positive impact on math achievement. 

The fact that learner characteristics such as immigrant status and gender did not predict or have 

a significant impact on math may support the framework theory.  The learner process is more 

important than learner characteristics.  Learner characteristics are important.  For example, gender 

effects were found for pretests, but priming makes culture a dynamic construct, and psychological 

processes take control.  In this context, I agree with Steele (2010) that ethnic/racial identity is stronger 

than gender identity. 

 The finding of a lack of correlation between the measures of the three psychosocial variables 

on the posttests, and the measure of total culture accessibility (TCA) was unexpected.  One implication 

is related to Pelham and Hetts (1999), who found both explicit and implicit levels of social identity.  

The explicit kind may be relatively stable, while the implicit form, often unconscious, may be more 

malleable.  Pelham and Hetts found that the explicit and implicit beliefs people have about themselves 

and their social worlds were uncorrelated.  In terms of my dissertation, the posttests of the 

psychosocial variables may have tapped the explicit level of students’ social identity, while the TCA 

task may have tapped their implicit level.  It may be a matter of differing degrees of importance to 

explicit versus implicit measures. 
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 Several other theoretical implications follow from results and are presented in no particular 

order of importance.  For example, culture may be used as a tool, an instrumental motivation, that 

helps academic outcomes that are part of one’s alternative culture.  This is analogous to using an 

instrumental motivation to learn a second language.  The goal is not to become a member of a new 

culture but to use one’s culture to learn in a new culture’s context.  This makes Hispanic culture 

relevant to learning any content. 

The goal of understanding the learner process in this study has theoretical implications.  Rather 

than define culture, the research activities were designed to help understand how culture influenced the 

learner, specifically, the psychological processes.  Significant findings of the impact of cultural 

priming on psychosocial variables, and the impact of psychosocial variables on math provide evidence 

of a two-step learner process, thereby achieving that goal.  Finding which level of a psychosocial 

variable is associated with which effects a predictor has on a criterion would allow for more refined 

explanation of the learner process.  More specifically, it seems the theoretical model can be bolstered 

by finding out what conditions are needed for priming to activate a high level of total culture 

accessibility (TCA) because that allows priming to have a positive effect on math.  There may be a 

preexisting level of TCA that differs across individuals, but priming, depending on the condition, may 

activate the established high level or low level, or depress it, or raise it.  This remains to be tested.  

 Results also have theoretical implications in terms of the true definition of acculuturation.  That 

definition held that with sustained contact, there is the possibility of mutual influence.  In this case, 

Hispanic students acculturate to the dominant culture represented by their White classmates.  

Acculturation is not one-sided, however.  Whites may be influenced by Hispanics and acculturate to 

Hispanic culture as well.  Evidence of this was found as both Whites and Hispanics scored highest on 

academic self-concept posttest under Hispanic priming.  Whites who were primed with Hispanic 

culture had a stronger academic self-concept than Whites who were primed with American culture or 
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with the comparison group treatment, the Neutral prime.  

Research Implications 

Methodologically, the use of total culture accessibility to represent psychosocial variables is an 

important advancement.  It quantifies attitudes and emotions that involve social and personal identity 

that have usually been studied using qualitative methods.  Findings also have research implications for 

the makeup of volunteers.  A sample with an equally large number of members from the largest 

Hispanic subgroups should be recruited to promote greater understanding of their differences to 

facilitate individualized instruction.  Although this study was quantitative, a qualitative component 

would enhance the argument that students’ cultural capital should be routinely activated and used by 

teachers to aide learning.  A time series design would allow for longitudinal evidence that priming 

effects can be replicated and continue to have a significant influence on learning.  To counter an 

implicit acceptance that the curriculum has no room for students’ culture, students’ and teachers’ 

opinions on the value of using students’ culture as a learning aide should be investigated.  Further 

investigation of the region of significance of the moderator is needed to determine if a high level of 

total culture accessibility under certain conditions may be significant.  

There are two considerations related to regression and its usefulness for prediction.  First, there 

has to be data collected on the relationship between activating psychosocial variables with priming and 

academic performance.  Second, if there is a significant correlation, then the regression estimates can 

be extrapolated to new students.  This dissertation represents only the first consideration since the 

design was pretest/posttest with the same students. 

Finally, if the priming paradigm is to be used as preparation for an academic task, a study 

comparing math performance following the priming activities with math performance following 

conventional preparation, for example, math exercises, should be undertaken. 
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Applied Implications 

 The findings also reveal that the role played by psychosocial variables in the effect of culture 

on achievement is not being optimized in instruction.  There was a difference between the profile of 

psychosocial variables that was most beneficial for each group and the profile most commonly found.  

That is, Table 23 showed that for Whites, low ethnocentrism with high academic self-concept (ASC) 

was associated with the best math outcomes.  However, this was not the most common profile found 

for Whites.  That was high ethnocentrism and low ASC.  Similarly, for Hispanics, the profile 

associated with the best math outcomes was low ethnocentrism and low ASC.  However, the most 

common profile found for Hispanics was low ethnocentrism with high ASC.  Group differences in 

math performance suggest that this discrepancy hurt Hispanics more than Whites as their mean math 

score was about 15 points lower than that of Whites.  It is also possible to attribute the achievement 

gap to this discrepancy.  If the optimum profile for Whites was also their most commonly found, but 

this was not true for Hispanic, this would be strong evidence for cause and effect.  On the other hand, 

while Whites scores do not decrease to the same level as Hispanics, they are still lower than they could 

be.  It may be that the discrepancy itself has less of an effect on Whites than on Hispanics and that if 

Hispanics had their optimum profile, their scores would increase to a level closer to that of Whites 

whose scores would also increase with their optimum profile.  In addition, the most common profile is 

not the least beneficial, and it doesn’t harm Hispanics more than Whites.  Instead, the most common 

profile harms both groups the same amount as seen in Table 23.  The mean difference in DifMath 

scores is negative 8 points (the posttest is lower than the pretest by 8 points).  

Teachers are interested in tailoring instruction to each student’s needs.  This motivation led to 

their willingness to adopt the idea of culturally-based learning styles.  Research has not provided 

support for that approach, but the goal to individualize instruction may be realized if teachers 

understand that individual members of a culture may have unique representations that activate their 
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culture and that priming helps improve math performance. 

Results showing different group profiles of psychosocial variables that impact achievement can 

be addressed in classrooms.  The finding that the most common profile for each ethnic group was not 

the profile associated with the highest math scores suggests an area teachers could address that would 

have positive effects on students.  If the optimum profile includes high academic self-concept (ASC), 

teachers could devote time to raising ASC.  If it includes low ethnocentrism, efforts could be made to 

reduce ethnocentrism.  Nevertheless, if the ethnocentrism is the type that focuses on ingroup bias (and 

treats outgroups with indifference or support) its development may be encouraged.  

 The finding of the moderating role of psychosocial variables may affect preparation for an 

assessment.  Teachers may find preparation more effective if it includes activating psychosocial 

variables as well as the conventional methods to prepare, such as using math worksheets and exercises.  

They may realize that they do not need to exclusively prime math constructs to prepare students for 

math performance. 

If teachers know that motivations resulting from activating culture have direct benefits on 

achievement they will find ways to identify the unique profiles of psychosocial variables their students 

have.  They may use a battery of tests as I did.  If teachers are persuaded students’ culture is related to 

their achievement, they will strive to be creative in incorporating culture beyond curriculum expansion 

and not consider it simply a way to foster classroom cohesion, or to affirm diversity. 

Another applied implication of the study is its ease in adoption to a classroom.  The activities 

in the two phases of the study are those that can be easily applied in a classroom.  Scales are brief and 

teachers do not need to expend considerable instructional time to discovering what individual students 

believe best represents their culture.  This might be done at the beginning of the school year, but 

teachers should commit to engaging in the priming activity multiple times throughout the school year.  

This would help convince students their culture matters for their own learning and persuade students 
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that their teachers believed their culture had pedagogical value.  Once teachers find the unique image 

that most represents the culture of each student they could prime students with that icon and the 

writing prompt immediately before an academic task.  Depending on results, this could be repeated.  

Students may also need to be convinced the activity is worthwhile and not a distraction from real 

learning.  One strength of the intervention is that it is not a matter of a digression for White students by 

bringing Hispanic culture into the classroom because Whites are also primed.  If both students and 

teachers are persuaded of its usefulness, teachers may ultimately consider students’ culture as capital 

that can be employed not as a one-time resource whose impact is decreased over time but as a self-

replenishing resource that maintains its efficacy and benefit for academic performance. 

 Although correlation is an important finding, results that allow an affirmative response to 

research question 5 are of both theoretical and practical importance.  If the variables that predict 

academic performance are known, pedagogy can be more efficiently focused on ensuring those 

variables are part of instruction.  While proponents of multicultural education (ME) conceived of it as 

both a reform movement and a technique, it was not based on any theory or empirical studies.  The 

strength of ME was that it showed a correlation between culture and learning, but it lacked predictive 

power.  By finding that psychosocial variables predict math performance, teachers have a blueprint for 

instruction: activate those key psychosocial variables related to identity of both mainstream and 

minority (Hispanic students). 

Priming has a negative impact on math at a low and mid level of total culture accessibility 

(TCA) score but as TCA score rises, the negative effect of Hispanic priming on math decrease.  At a 

certain point, as TCA rises, the effect of Hispanic priming on math increases scores.  Teachers who 

conduct cultural priming should simultaneously seek to increase the salience of TCA as that will allow 

priming to have a positive impact on academic tasks.  Priming activates TCA and as TCA rises, 

priming’s effect on math improves.  In three regression analyses, TCA predicted a small decrease in 
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DifMath.  Hispanic priming predicted a large decrease in DifMath.  In two analyses, however, the 

interaction predicted a small increase.  Therefore, the main effects of both TCA and Hispanic priming 

are to predict a decrease in math but the interaction predicts an increase.  In a fourth regression 

replacing TCA with Ethnocentrism categorical has similar results, but the interaction effect is much 

stronger.  As these contingent results show, integrating culture into the classroom is not a simple 

process, and initial results may be disappointing.  Teachers may find it more effective to attempt to 

increase TCA prior to priming. 

Further applied implications are presented in no particular order of importance.  For example, 

results show that using Hispanic culture in class may have no direct impact on academic performance.  

This is because moderating variables must be included in activities.  The focus should be on how 

culture activates psychosocial variables.  The Hispanic prime was associated with the highest 

academic self-concept and ethnocentrism scores.  The American prime also significantly affected 

scores on measures of psychosocial variables.  Math was used as the dependent variable for 

methodological convenience but theoretically, culture as a tool can influence any content.  Teachers 

may find priming more effective for other content areas. 

The finding that cultural priming had both positive and negative effects should not deter 

teachers from employing it.  One might consider that because American priming had significant 

positive effects and Hispanic negative and that American culture is already salient in class, that 

priming is unnecessary.  Nevertheless, the American prime condition was associated with higher 

scores for both ethnic groups than the Neutral prime, suggesting the intervention is effective.  

Integrating Hispanic culture into instruction may be more complicated and its true effectiveness as 

seen in the high levels of total culture accessibility trends may require repeating the priming activity 

for several occasions before significant desired results appear. 
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Limitations to the Study 

 The limitations inherent in the research design are highlighted by results.  That is, limitations 

foreseen in planning the research are borne out by the results.  Although limitations exist, they do not 

diminish results, but point to a way to strengthen them.  Both internal and external validity can be 

improved by changes made to the design, including type of design, instruments, and sampling. 

Design and Internal Validity Concerns 

Due to the inherent difficulties of scheduling data collection activities during the regular school 

day, an alternative, and stronger research design, could not be implemented.  Based on the hypothesis 

that priming culture could reliably and positively affect any outcome (not limited to math 

performance), a time series design would have been better to test this.  In such a design, students 

would experience the priming manipulation at least two times after the baseline measure of the 

dependent variable, requiring at least three sessions.  Instead, only a pretest/posttest design could be 

implemented. 

Pretest and posttest math skills were not tested on a standardized national test such as the 

National Assessment of Educational Progress (NAEP).  The pretest and posttests used were from the 

state mandated test with strong psychometric properties, for example item difficulty was similar in the 

two tests.  Nevertheless, the design would have been stronger if progress in math had been measured 

against the benchmark of the state cut score for Proficient level performance.  That would have 

facilitated creating achievement categories, such as surpassing the benchmark, or not surpassing it. 

Another limitation with the test is that the items were less difficult for the state sample of high-

achieving students than students in my sample, but not by a great deal.  This may suggest the students 

were higher achieving than average.  In terms of diversity benefits, Pascarella and Tenezini (2005) 

found that academically better-prepared Whites prior to college entry benefitted less from diversity.  

Effects may have been stronger if a condition had been students in different levels of achievement. 
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Time limitations and technological limitations also prevented adding conditions by varying the 

form of the prime.  Instead of just a photo, a simulation that seemed to transport the student into 

another environment may have produced stronger effects.  In addition, rather than handwritten 

responses to priming, students may have been more forthcoming texting. 

 A hallmark of the pretest-posttest comparison group experimental research design is the 

random assignment of participants to experimental or control conditions that was followed in this 

study.  Nevertheless, in keeping with the idea of culture as a manifestation of agency, of having a tool-

kit to choose from, providing parameters of choice, an additional experimental condition would have 

been to give volunteers the choice of which prime they wanted.  This would also be more consistent 

with the literature on biculturalism which shows individuals have agency in cultural frame-switching. 

With multiple independent variables, it may be difficult to determine which is significant or 

has a stronger impact on the dependent variable.  While results from both analysis of variance 

(ANOVA) and regression were significant and indicated the impact of psychosocial variables on math 

through interaction, it is possible that priming alone was responsible for effects.  To determine this, 

however, one additional condition would have been necessary.  A condition of no psychosocial 

variables could have been used in which priming was followed by the math test, but this was not done. 

External Validity Concerns 

It is likely that the proportion of Hispanic to White students in the sample schools influenced 

effects.  A stratified sampling strategy would address this issue.  Strata consisting of schools with 

widely different proportions would make a more representative sample.  Although I did find schools in 

various parts of the state that varied in the proportion of Hispanic to White students relative to the state 

averages, this could have been done more systematically with a stratified sampling strategy.  Umana-

Taylor (2004) found homogeneous Hispanic-predominant schools did not achieve as well as diverse 

schools.  Thus the type of school may help explain how culture affects achievement. 
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 In addition, although an effort was made to recruit students from the largest Hispanic 

subgroups in the state this was not entirely successful.  This limits the generalizability of findings for 

Hispanics.  The largest subgroup, Puerto Ricans, volunteered in sufficient numbers but Dominicans, 

the second largest subgroup did not.  Salvadorans, the third largest subgroup also did not volunteer in 

large numbers, although Guatemalans, who are culturally very similar to Salvadorans, did. 

Measurement Issues 

 The math test was shorter than I would have liked due to warnings by teachers of the potential 

for resistance by volunteers if it had been longer.  Nevertheless, significant differences were found in 

math performance and pretests and posttests covered more or less the same math domains, and were 

equally difficult.  The Prior Intergroup Contact scale would have been better if it asked students to 

identify the specific ethnic group members with whom they came in contact with at school, in their 

neighborhood, or within friendship networks.  This would allow for greater understanding of the type 

of contact that is related to higher math scores. 

The word-stem task was used in a novel way, not as a memory task as it was designed, but as a 

projective test to determine if students had projected lay beliefs activated from priming into their 

responses.  Its validity and reliability should be tested, though the target words were validated by 

experts in the fields.  Because scoring is open to subjective judgments, interrater agreement should be 

checked, and efforts made to create a true interval scale.  Moreover, while the word-stem task 

attempted to capture cultural beliefs that had been activated, a more open-ended task may serve to 

support the interpretation of responses to the word-stem task.  

Dichotomous categorical variables such as low and high math achievement, frequent versus 

infrequent prior intergroup contact, highly accessible cultural capital during socialization versus less 

accessible, were not analyzed for the most part.  These variables would have benefited from greater 

statistical power from a larger sample.  A larger sample would have made it easier to divide students 
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into low and high achievers. 

Statistical Problems 

 Hierarchical regression enabled me to include many variables in the model, in order to 

explicate the learner process more fully.  It revealed that learner characteristics such as gender were 

not significant.  It also allowed me to test hypotheses that arose from analysis of the data, but 

structural equation modeling (SEM) may be more appropriate.  For example, results suggest that 

model building may reveal a construct that could be termed cultural accessibility that varies within 

ethnic groups, and differs from cultural competence, but to pursue this would require more complex 

statistical analyses.  Exploratory factor analysis may have facilitated the identification of the factor 

structure of cultural accessibility.  In addition, although simple main effects analysis helped pinpoint 

the interaction of priming condition and psychosocial variables, this is an area that would benefit from 

more sophisticated statistical analyses beyond the scope of multivariate analysis of variance and linear 

regression. 

Future Directions 

 In thinking about future directions, I am basically thinking of what follow-up studies I might 

undertake.  By considering future directions, I am thinking about what more I need to do to fully 

understand the issue I set out to address.  There are a number of questions and issues to examine in 

light of the study that provide many avenues for further pursuit.  Despite significant results supporting 

affirmative answers to the key research questions on the moderation of psychosocial variables and the 

effectiveness of priming, more evidence is needed.  For example, qualitative research could be done to 

bolster statistical findings on psychosocial variables.  In addition, students could be interviewed on the 

appropriateness of integrating their culture in instruction.  Teachers could be interviewed on the same 

question and how to accomplish it. 

 



413 

 

 

 The finding of a relationship between PIC and math could be better explored if a stratified 

sample had been used.  This could determine if schools with high levels of minority students differed 

in this relationship, from schools with low levels where intergroup contact was much less likely.  

Related to that, the potential for higher familial ethnic socialization (FES) and prior intergroup contact 

(PIC) scores to be related to stronger priming effects for Hispanics and Whites, respectively, was not 

explored. 

 The notion of a construct termed culture accessibility warrants a study using exploratory factor 

analysis.  Culture accessibility shifts the focus away from competence, which may entail content 

knowledge and social skills, to psychological mechanisms and knowledge accessibility. 

The relationship of ethnocentrism to achievement for Whites deserves more investigation.  

High ethnocentrism regardless of level of self-concept was harmful to Whites but not to Hispanics.  

The hypothesis that priming had the effect of lowering ethnocentrism for lower achieving baseline 

Whites and being associated with improved math scores compared to higher achieving baseline Whites 

is a new direction research could take.  This is consistent with the findings on diversity by Loes, 

Pascarella and Umbach (2012) that diversity in college benefited those Whites who had low pre-

college academic skills, but not those with high pre-college skills. 

While the study is based on the assumption that culture is more than language and distinct from 

it, incorporating the students’ language and separating it from the psychosocial variables in the learner 

process would probably strengthen the latter.  For example, Spanish language could be added to the 

experimental part of the priming activity. 

Although the psychosocial variables and background variables were shown to be related to 

students’ culture as aspects of identity, explicit self-report tests may not activate their true importance 

and individual variation.  Other forms of measures of these variables may be more effective. 
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Operationalizing culture is difficult to do, as ethnicity has cognitive, affective and behavioral 

components.  Participants could be grouped by stages of acculturation and types of ethnocentrism. 

As I read the literature on acculturation, its original definition became something I wanted to 

test in my study.  A working title of my dissertation early on included the notion that there is some 

interdependence of achievement in multicultural classrooms when true acculturation takes place as 

then there is mutual influence.  In other words, the achievement of Whites depends on that of 

Hispanics (or other minorities) and vice versa.  This remained untested and was not included in the 

research questions but the idea represents an advancement over simply claiming diversity 

automatically benefits minorities. 

The effects of Hispanic priming on DifMath, though positive, were nonsignificant at the high  

level of total culture accessibility (TCA).  This is an important limitation.  Future research should 

focus on altering conditions to determine which affect the significance of TCA. 

Although significant results from analysis of variance and regression support interpretation of a 

causal relationship, that priming culture activates psychosocial variables that impact math, further 

analysis is needed.  For example, Maris (1998) describes an approach to calculate the average 

treatment effect in a pretest/posttest study in order to enable causal inference. 

Greater individualization of priming effects should be pursued.  A key assumption of my study 

was that there were individual differences in biculturalism.  That is why a Hispanic icon might be 

effective for some Hispanics but not for others.  Because culture is dynamic in its influence, 

individuals will differ in what is significant about their culture to them.  Teachers need to identify this 

as the tool that will activate psychosocial variables and motivate them to stronger academic 

performance.  My study looked at group effects, both minority and dominant, but not individual ones.  

I found the icon that was ranked most representative of a group’s culture by a consensus.  While every 

member of an ethnic group can recognize an icon, it may vary in the strength it has to activate 
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psychosocial variables.  In other words, students will vary in their cultural accessibility levels.  

Teachers must survey all students to find these individual differences as sometimes they will match the 

highest ranked icon but other times they will have a different one more meaningful to them.  Teachers 

would follow a program of testing psychosocial variables and identifying the most representative icon 

for each student.  They would then have the student engage in the priming activity and write sentences 

and then complete the word stem task prior to an academic exercise or test.  This would happen at 

least several times throughout the year.  In this way, priming would become a model of how to 

continuously use each student’s unique representation of his or her culture as a way to motivate him or 

her and positively impact academic performance. 

The literature review examined at length studies on configurations of ethnocentrism 

distinguished by the dependent or independent relationship of ingroup attitudes to outgroup attitudes.  

The main hypothesis of this study is that different psychosocial variables influence the impact of 

culture on academic achievement for different ethnic groups.  For Hispanics, familism and academic 

self-concept were believed to be involved, but for Whites it was hypothesized that ethnocentrism and 

academic self-concept played a role in their achievement.  Testing the latter would have been greatly 

aided by identifying which configuration of ethnocentrism a student fit.  Unfortunately, the instrument 

chosen to measure ethnocentrism did not allow for this type of identification. 

Finally, two initial and interdependent hypotheses, meaning that findings had to support the 

first one in order for the second one to be possible, were actually not supported by the data and should 

be revisited in a future study.  First, I hypothesized in the statement of the problem subsection of 

Chapter 1 that the achievement gap was due to ethnic differences in the strengths of certain 

psychosocial variables, such that those variables that helped academic achievement were stronger for 

Whites as evidenced by their higher achievement and were weaker for Hispanics as evidenced by their 

lower achievement.  There was limited support for this, as only academic self-concept (not familism or 
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ethnocentrism) was correlated with math performance for Whites but not Hispanics.  However, the 

related hypothesis that the means to resolve the problem was to use a cultural prime to alter the 

strength of the negative or positive influence of psychosocial variables was not supported.  For 

example, familism was not low for Whites with high math scores and high for Hispanics with low 

math scores and priming did not lower familism for Hispanics resulting in higher math scores. 

 The fact that I did not find results that specifically supported the model, however, does not 

mean the model was wrong.  The reason for findings may be due to limitations in the research design.  

Also, priming was not shown to alter psychosocial variables but to activate them and allow them to 

moderate the effect of culture on achievement.  Finally, the model of the problem in Chapter 1 was not 

included in any of the research questions for which analyses were done. 

General Discussion 

  The primary goal of this dissertation was to use quantitative analysis to examine whether or 

not the introduction through priming of culture, and of psychosocial variables, prior to an academic 

activity, would affect it in a significant way.  Key motivations behind the study were to address the 

achievement gap through both theoretical and applied approaches.  It was hypothesized that Hispanic 

students’ cultural capital was not being integrated with instruction and that this could be accomplished 

by activating psychosocial variables affecting achievement for both Hispanics and Whites.  It was 

believed that psychosocial variables operated in concert to either hinder or benefit academic 

performance and that the levels of these variables were culturally-based.  The achievement gap could 

be addressed by focusing on the missing part of the learner process, the affective part of cognition, the 

part that is related to identity and motivation and greater equity could be realized. 

Results support the hypothesis that culture’s influence on achievement is moderated by 

psychosocial variables.  That influence, however, can be altered depending on the level of 

psychosocial variables.  At a low level of either academic self-concept or ethnocentrism, Hispanic 
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priming has a substantial negative impact on math performance and suggests it should not be used 

prior to students taking a math test.  But an interesting interaction occurs.  The more psychosocial 

variables (in the form of total culture accessibility) come to bear in the mind, the less the negative 

impact of Hispanic priming on math, until at one point, activating psychosocial variables leads to 

priming having a substantial positive impact on math scores.  This general finding of culture’s positive 

impact on achievement was also reflected in the finding of prior intergroup contact having a positive 

correlation with math performance. 

There are a number of general conclusions to draw from results.  First, cultural differences 

appear not so much as learner characteristics, but in the psychological mechanisms in the learner 

process, particularly the way identity-related affective and motivational factors influence cognition.  

These cultural differences can be influenced by cultural priming and lead to improved academic 

performance.  Priming seems to operate differently for Whites and Hispanics.  Whites benefitted from 

culturally-congruent priming, but also benefitted from culturally-incongruent priming.  Hispanics 

benefited mostly from culturally-incongruent priming (as if they considered their culture inappropriate 

for the classroom).  Hispanic priming affected math indirectly through its effect on both academic self-

concept and ethnocentrism. 

Cultural priming and psychosocial variables varied in their impact on math.  American priming 

had a positive impact, as did academic self-concept.  In contrast, Hispanic priming and ethnocentrism 

had a negative impact.  Interaction effects between Hispanic priming and ethnocentrism or ethnicity 

had a positive impact.  These patterns became more complicated when psychosocial variables took 

categorical form.  In general, low ethnocentrism was more important to achievement than the level of 

academic self-concept or the prime condition.  Hispanic priming had a negative impact on math at a 

low and mid level of total culture accessibility (TCA), but as TCA rises, meaning higher academic 

self-concept and ethnocentrism scores, Hispanic priming’s effect on math becomes positive.  This 
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means that while psychosocial variables differ individually in their impact on math, as an aggregate 

the impact may ultimately be positive. 

Results suggest that it is not the content of culture that needs inclusion in classrooms as much 

as identity-related motivations that take unique cultural forms (profiles) that matter for achievement.  

In this way, culture becomes a tool serving an instrumental motivation that helps academic outcomes 

that are part of one’s alternative culture.  The goal is not to become a member of the new culture but to 

use one’s culture to learn in the new culture context.  This makes Hispanic culture relevant to learning 

content.  As a result, culture can be primed to prepare for any learning content. 

Culture can aid members of an ethnic group in an academic task, but there is also the potential 

for this effect to be enhanced by individualization.  In this study, culture was represented as a single 

symbol/icon for each ethnic group.  For example, all Puerto Rican participants viewed an icon 

representing Puerto Rican culture.  The potential exists, however, due to individual differences in 

cultural competence within an ethnic group, that Puerto Rican individuals may differ in what most 

represents their culture.  To continue the example for Puerto Ricans, some may feel the Puerto Rican 

flag is most representative for them, while others may believe the colonial era ruins of the fort El Moro 

is.  Teachers could discover this for each student and possibly enhance priming effects. 

Finally, results support employing culture to aid achievement.  The finding of Whites 

performing best on academic self-concept (ASC) under Hispanic priming, and Hispanics performing 

best on math under American priming, suggest true acculturation may take place in the classroom.  

Interdependence of achievement would mean Hispanic culture is important to Whites.  
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APPENDIX A 

 

FAMILIAL ETHNIC SOCIALIZATION 

 

We are interested in your cultural background. For each sentence circle the number of the response to 

the right that is true for you, with 1 meaning not at all true and 5 meaning very much true. 

not at all   very 

   much 

 

1. My family teaches me about my ethnic/cultural background.  1 2 3 4 5 

       

2. My family encourages me to respect the cultural values and 

beliefs of our ethnic/cultural background. 

 1 2 3 4 5 

       

3. My family participates in activities that are specific to my 

ethnic group. 

 1 2 3 4 5 

       

4. Our home is decorated with things that reflect my 

ethnic/cultural background. 

 1 2 3 4 5 

       

5. The people who my family hangs out with the most are 

people who share the same ethnic background as my family. 

 1 2 3 4 5 

       

6. My family teaches me about the values and beliefs of our 

ethnic/cultural background. 

 1 2 3 4 5 

       

7. My family talks about how important it is to know about my 

ethnic/cultural background.  

 1 2 3 4 5 

       

8. My family celebrates holidays that are specific to my 

ethnic/cultural background. 

 1 2 3 4 5 

       

9. My family teaches me about the history of my 

ethnic/cultural background. 

 1 2 3 4 5 

       

10. My family listens to music sung or played by artists from 

my ethnic/cultural background. 

 1 2 3 4 5 

       

11. My family attends things such as concerts, plays, festivals, 

or other events that represent my ethnic/cultural background. 

 1 2 3 4 5 

       

12. My family feels a strong attachment to our ethnic/cultural 

background. 

 1 2 3 4 5 
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APPENDIX B 

 

FAMILISM SCALE 

 

Tell us your feelings about family. Circle the number of the response to the right that is true for you, 

with 1 meaning strongly disagree, 2 disagree, 3 neutral 4 agree and 5 strongly agree 

 

 

 

1. Family members respect one another.   1 2 3 4 5 

       

2. We share similar values and beliefs as a family.  1 2 3 4 5 

       

3. Things work out well for us as a family.   1 2 3 4 5 

       

4. We really do trust and confide in each other.   1 2 3 4 5 

       

5.Family members feel loyal to the family.   1 2 3 4 5 

       

6.We are proud of our family.  1 2 3 4 5 

       

7.We can express our feelings with our family.  1 2 3 4 5 
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APPENDIX C 

 

ACADEMIC SELF-CONCEPT SCALE 

 

 

How do you feel about your math skills? Circle the number of the response to the right that is true for 

you, with 1 meaning not at all true, 2 mostly not true, 3 sometimes not true, sometimes true , 4 mostly 

true , 5 very true . 

 

 

        Not at all                         Very true  

 

1. Math is one of my best subjects.  1 2 3 4 5 

       

2. I often need help in math.  1 2 3 4 5 

       

3.I look forward to going to math class.  1 2 3 4 5 

       

4. I have trouble understanding anything with math in it.  1 2 3 4 5 

       

5.I enjoy studying math.   1 2 3 4 5 

       

6. I do badly on math tests.  1 2 3 4 5 

       

7.I get good grades in math.  1 2 3 4 5 

       

8.I never want to take another math class.   1 2 3 4 5 

       

9. I have always done well in math.  1 2 3 4 5 

       

10. I hate math.  1 2 3 4 5 
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APPENDIX D 

 

ETHNOCENTRISM SCALE 

 

 

How do you feel about immigrants? Circle the number of the response to the right that is true for you, 

with 1 meaning strongly disagree, 2 disagree, 3 neutral 4 agree and 5 strongly agree. 

 

           

 

1. It is a bad idea for people of different races/ethnicities to 

marry one another. 

 1 2 3 4 5 

2. Immigrants/ethnics should not push themselves where they 

are not wanted. 

 1 2 3 4 5 

3.If employers only want to hire certain groups of people, 

that's their business. 

 1 2 3 4 5 

4.It makes me angry when I hear immigrants/ethnics 

demanding the same rights as citizens.  

 1 2 3 4 5 

5.Immigrants/ethnics should have as much say about the future 

of the country as people who were born and raised here. 

 1 2 3 4 5 

6. It is good to have people from different ethnic and racial 

groups living in the same country. 

 1 2 3 4 5 

7. We should promote equality among all groups, regardless of 

racial or ethnic origin. 

 1 2 3 4 5 

8.Some people are just inferior to others.  1 2 3 4 5 

9.To get ahead in life, it is sometimes necessary to step on 

others. 

 1 2 3 4 5 

10.If people were treated more equally we would have fewer 

problems in this country. 

 1 2 3 4 5 

11.It is important that we treat other countries as equals.  1 2 3 4 5 
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APPENDIX E 

PRIOR INTERGROUP CONTACT SCALE 

Meeting People Who Are Different 

 

Please give us an idea of how often and where you come into contact with people from different races 

or cultures. 

 

Directions: Circle the word many or few or no to show the amount of different kinds of people for each 

of the three locations. 

 

1.At my school, there are many /few /no people from different cultures. 

2.At my school, there are many /few /no people from different religions. 

3.At my school, there are many /few /no people from different races. 

4.At my school, there are many /few /no people from different countries. 

5.At my school, there are many /few /no rich people. 

   Many /few /no poor people. 

   Many /few /no middle class people.     

 

6.In my neighborhood, there are many /few /no people of different cultures. 

7.In my neighborhood, there are many /few /no people of different religions. 

8.In my neighborhood, there are many /few /no people of different races. 

9.In my neighborhood, there are many /few /no people of different countries. 

10. In my neighborhood, there are many /few /no rich people. 

   There are many /few /no poor people. 

   There are many /few /no middle class people.     

 

 

11.I have many /few /no friends from different cultures. 

12.I have many /few /no friends from different religions. 

13.I have many /few /no friends from different races. 

14.I have many /few /no friends from different countries. 

15.I have many /few /no friends who are rich. 

 Many /few /no friends who are poor. 

 Many /few /no friends who are middle class. 
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APPENDIX F 

 

WORD STEM TASK 

 

Instructions: Please complete the following word stems by adding letters so that they become 

meaningful words.  There is no limit to the number of letters you can add. Also, there is no right or 

wrong answer as long as the spelling is correct. 

 

Example: ap_____________You can complete this by adding letters to make the word apple, apply, or 

application. They are all correct. 

 

1) Bo____________ 

2) cl____________ 

3) cu____________ 

4) di____________ 

5) du____________ 

6) eq____________ 

7) fa____________ 

8) fa____________ 

9) gr____________ 

10) hi____________ 

11) im____________ 

12) la____________ 

13) pa____________ 

14) po____________ 

15) pr____________ 

16) se____________ 

17) sm____________ 

18) st____________ 

19) su____________ 

20) tu____________ 
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APPENDIX G 

 

PRIMING INSTRUCTIONS FOR HISPANIC/EUROPEAN-AMERICAN ICON 

  

 

Suppose you are asked about Hispanic/American culture by someone who knows nothing about it. 

How would you describe it? Write ten sentences to describe Hispanic/American culture. 

 

Before you start, we will show you a picture related to Hispanic/American culture. This picture may 

give you some ideas, but you don't have to use it in your sentences. 

Please write the ten sentences in the space below. 

 

1. ____________________________________________________________________________ 

______________________________________________________________________________ 

2. ____________________________________________________________________________ 

______________________________________________________________________________ 

3. ____________________________________________________________________________ 

______________________________________________________________________________ 

4. ____________________________________________________________________________ 

______________________________________________________________________________ 

5. ____________________________________________________________________________ 

______________________________________________________________________________ 

6. ____________________________________________________________________________ 

______________________________________________________________________________ 

7. ____________________________________________________________________________ 

______________________________________________________________________________ 

8. ____________________________________________________________________________ 

______________________________________________________________________________ 

9. ____________________________________________________________________________ 

10. ___________________________________________________________________________ 



463 

 

 

APPENDIX H 

ACTIVITY 1 

 

What Does Hispanic/White Mean to You 

and How Do You Feel About It? 

 

• Background information 

 

Ethnic group (check one): Puerto Rican___ Dominican___ Other Hispanic  

 

(write which one)_____________________________  

Name:________________________________________________ 

 

School:_______________________________________________   

 

Place of Birth:_____________________If  born in another country, years in the 

U.S._____ 

 

Parents’ education in years: Father ___Mother ___ 

     

 

 

 

Directions: White students please only write about Hispanics (circle your choice in the 

question).  Hispanics please write only about Whites.  All others write about either 

Hispanic or White culture 

 

You are African American/Asian/Hispanic/White/Other.  What picture do you imagine 

when you think of Hispanic/White culture?  Please describe an image that in your 

opinion best shows Hispanic/White culture.   For example, a picture of a dragon is 

considered an image that represents Asian culture.  Try to be as specific as possible. 

What is the first image that comes to mind? 

In a multicultural society different groups have different customs.  Groups behave in 

ways we may like as well as dislike and these may differ in importance.  Please 
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name something you like about the group you chose in question 1.  It may be related 

to the image you described above. 

 

 

 

Because other groups have customs that differ from ours, there are bound to be some  

behaviors by members of other groups that we dislike.  These behaviors may differ in  

importance, though.   Is there something Hispanics/Whites do that you dislike, but  

believe they have a right to do?  

 

 

 

Is there something they do that you believe they don't have a right to do and should 

stop? 
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APPENDIX I 

ACTIVITY 2 

 

• Background information 

 

Ethnic group (check one): Puerto Rican___ Dominican___ Other Hispanic  

 

(write which one)_____________________________      

 

School:_______________________________________________   

 

Place of Birth:_____________________If born in another country, years in the 

U.S._____ 

 

Parents’ education in years: Father ___Mother ___ 

 

Ranking of pictures 

 

Here are five images that members of your ethnic group have told me are important to 

your culture.  Do you agree?  Although they may all be important, there are some 

differences.  Some are a little more important than others.  Please rank them from more 

culturally important to less culturally important by writing a number from 1 to 5 on each 

image, with 5 meaning most important and 1 least. 

 

 

Additional tasks 

a)If you think there is an image that is more important to your culture than any of these 

pictures please describe it. 

 

 

b)Do your teachers use your culture in class? If yes, how? 
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APPENDIX J 

CULTURAL SURVEY 

 

Ethnic Group:______________________________________________________ 

 

Place of Birth:______________________________________________________ 

 

Years in the United States:_____________ 

 

Please list five things that represent your culture.  These must be things that can be made into an image 

or picture. For example, a member of Anglo American culture might list The Statue of Liberty, square 

dancing, apple pie, The Grand Canyon, etc.  

 

1._________________________________________________________________________________ 

 

 

 

2._________________________________________________________________________________ 

 

 

 

3. _________________________________________________________________________________ 

 

 

 

4._________________________________________________________________________________ 

 

 

 

5._________________________________________________________________________________ 
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APPENDIX K 

 

LETTERS OF INFORMED CONSENT 

 

Informed Consent Form:  
Culture, motivation and academic performance 

 

Principal Investigator: Salvatore Terrasi, Lesley University,sterrasi@lesley.edu; Richard Peters, Lead 

Researcher,rpeters@lesley.edu 

 
Description and Purpose: You are being asked to volunteer in this research because you are an 8th grade 

Hispanic or White non-Hispanic student.  The total amount of time of your participation is expected to be about 

one hour. 
 

The purpose of the study is to show how activating cultural knowledge may positively impact motivation and 

academic performance. 
 

Procedures: You will be asked to complete short non-academic tests and write sentences about pictures of 

cultural significance provided to you by the researcher.  You will also take a math test.  The research activities 

will take place at your school for about 30 minutes on one occasion and about 30 minutes on a second occasion 

approximately one month later. 
 
This project will be completed by the end of 2017.  
 

 

I, ______________________________________,consent to participate in two sessions of activities. 
 

I understand that: 
 

• I am volunteering for activities of approximately one hourin length. 

• My identity will be protected 

• Session materials, including written responses , will be kept confidential and used anonymously only, 

for purposes of supervision, presentation and/or publication. 

 

• This study will not necessarily provide any benefits to me.  However, I may experience increased self-

knowledge and other personal insights that I may be able to use in my daily life.  

 

• I may choose to withdraw from the study at any time with no negative consequences. 

 

  

mailto:sterrasi@lesley.edu
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Confidentiality, Privacy and Anonymity: 

You have the right to remain anonymous.If you elect to remain anonymous, we will keep your 

records private and confidential to the extent allowed by law.We will use pseudonym identifiers rather 

than your name on study records.Your name and other facts that might identify you will not appear when 

we present this study or publish its results. 
If for some reason you do not wish to remain anonymous, you may specifically authorize the use 

of material that would identify you as a subject in the experiment. 
 

We will give you a copy of this consent form to keep. 
 

 

 

a) Lead Researcher’s Signature: 
 

__________ __________________________________ ________________ 
Date   Researcher's Signature   Print Name    

  
 

b) Parent's Signature: 
I am 18years of age or older.The nature and purpose of this research have been satisfactorily explained 

to me and I agree to allow my child to participate in the study as described above.I understand that I am 

free to discontinue my child's participation at any time if I so choose, and that the investigator will 

gladly answer any questions that arise during the course of the research. 
 

__________ ________________________ _______________________________ 
Date   Parent's Signature  Print Name 
 

 

 

__________ ___________________________  ________________________ 
Date   Student's Signature  Print Name 
 

 

There is a Standing Committee for Human Subjects in Research at Lesley University to which 

complaints or problems concerning any research project may, and should, be reported if they arise. 

Contact the Associate Provostor the Committee at Lesley University, 29 Everett Street, Cambridge 

Massachusetts, 02138, Robyn Cruz (rcruz@lesley.edu) telephone: (617) 349-8517. 
 

 

mailto:rcruz@lesley.edu
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Formulario de Consentimiento – Informado de: 
La investigación sobre la cultura, la motivación y el rendimiento 

 

Investigador principal:Richard Peters, investigador principal (rpeters@lesley.edu, Investigadora 

principal, Lesley University, Salvatore Terrasi (sterrasi@lesley.edu).  
 
Se le pide dar permiso para que su hijo/a participe voluntariamente en este estudio para ayudar en la 

investigación sobre el papel de la cultura en la motivación y el rendimiento.La investigación se enfoca en 

los estudiantes hispanos en la escuela secundaria.El propósito del estudio es demostrar cómo la activación 

de conocimientos culturales puede mejorar la motivación y el rendimiento. 
 

Se le pide a su hijo o hija participar en el estudio principal que se llevará a cabo en la escuela pero durante 

el programa despues de clases.El estudio principal consiste en completar una encuesta que pregunta 

acerca de los factores que puedan afectar el rendimiento, tales comola auto-confianza en las matemáticas, 

la orientación en las metas de logro, las creencias sobre la obligación de la familia.Luego se les mostrará a 

los estudiantes una foto.Ellos tienan que escribir sobre al foto.Despues, se les pedirá que resuelvan un 

problema no relacionado con la escuela.Por último, trabajarán en un examen de matemáticas. Estas 

actividades pueden tardar hasta una hora y se pueden hacer en dos días. 
 

Se prevé que este proyecto de investigación termina a finales de 2016. 
 

Yo, ______________________________________, doy mi autorización para que mi hijo/a participe en 

el estudio principal. 
 

Entiendo que: 
 

• Mi hijo/a participará como voluntario en una sesión que puede durar hasta una hora. 

• Mi hijo/a va a contestar una encuesta, ver unas fotos de unos elementos que tienen importancia 

cultural, describirlos or escribir sobre ellos, leer un párrafo y elegir una de dos respuestas y 

trabajar en un examen de matemática. 

• La identidad de mi hijo/a quedará protegida. 

• Los materiales de la sesión, incluidas las respuestas por escrito se mantendrán confidencial y sólo 

se utilizarán de forma anónima, a efectos de supervisión, presentación y/o publicación. 

• Este estudio no necesariamente proporciona algún beneficio a mi hijo/a.Sin embargo, es posible 

que él o ella experimenta un aumento de confianza en su capacidad de practicar las 

matemáticas.Los resultados del estudio también pueden ayudar a aumentar la conciencia pública 

y profesional de los estudiantes cómo pueden utilizar sus habilidades biculturales para su mayor 

ventaja. 
 

• Los documentos de respuestas se mantendrán en un archivo cerrado del investigador para un 

posible uso futuro.Sin embargo, esta información no utilizará en cualquier estudio futuro sin mi 

consentimiento por escrito. 
 

• Puedo optar por retirarme del estudio en cualquier momento sin consecuencias negativas. 

 

  

mailto:rpeters@lesley
mailto:sterrasi@lesley.edu
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Confidencialidad, privacidad y anonimato: 

Usted tiene el derecho a permanecer en el anonimato.Si opta por permanecer en el 

anonimato, se mantendrán sus registros privados y confidenciales en la medida permitida por la 

ley.Utilizaremos los identificadores seudónimos en lugar de su nombre en los registros del 

estudio.Su nombre y otros datos que puedan identificarlo a usted no aparecerán cuando se 

presenta este estudio o se publican sus resultados. 
Si por alguna razón usted no desea permanecer en el anonimato, podrá autorizar 

expresamente el uso de material que le identifican como participante en el experimento. 
 

Le daremos una copia de este formulario de consentimiento para guardarla. 
 

 

 

a) Firma del investigador principal: 
 

__________ __________________________________ ________________ 
Fecha   Firma del Investigador   Nombre escrito   

   
 

b) Firma del participante: 
Tengo 18 años o más.La naturaleza y el propósito de esta investigación me fueron 

satisfactoriamente explicados y estoy de acuerdo en participar en el estudio como se describe 

anteriormente.Entiendo que soy libre para dejar de participar en cualquier momento si así lo 

deseo, y que el investigador contestará con mucho gusto cualquier pregunta que surja durante la 

investigación. 
 

__________ ________________________ _______________________________ 
Fecha   Firma del participante:  Nombre escrito 
 

 

Existe un Comité permanente para personas en la investigación en la Universidad de 

Lesley a la que se pueden y se deben reportar cualquier queja o problema en relación con 

cualquier proyecto de investigación si los hay.Contacte el Rector asistente o el Comité en la 

Universidad de Lesley, 29 Everett Street, Cambridge, Massachusetts, 02138, teléfono: (617) 349-

8517, Robyn Cruz (rcruz@lesley.edu). 
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APPENDIX L 

CALCULATING EFFECT SIZE 

 

 Effect size is calculated by dividing the difference in mean scores of the two groups by 

the pooled standard deviation (Thalmeier & Cook, 2002).In symbols the formula is as follows: 

 

μ=mean, σ=standard deviation 

 

μ_(1 - μ_2 )/(pooled σ) 

 

μ1—White=37.5 μ2-Hispanic=28.6 

 

37.5-28.6(37.5-28.6)/(pooled σ) 

 

8.9/(pooled σ) 

 

N1=White=48212 N2=Hispanic-11393 

(http://www.doe.mass.edu/infoservices/research/default.aspxid=1E15C98BB78E8A262BE63F1

66FF9FF047DF7F6 ; www.mass.doe.mass.edu/mcas/2014results/summary.pdf4/17/2015) 

 

Formula for pooled standard deviation 

 

√(((N_1-1) σ^2+ (N^2-1) σ^2)/N_(1+N_2 ) ) 

 

 

√(((48212 -1) 〖11.1〗^2+ (11393 -1) 〖12.1〗^2)/(48212 +11393)) 

 

 

√(((148211)123.21+ (11392)146.4)/59605) 

 

√((5940077.3 +1667902.7)/59605) 

 

 

√(7607980/59605) 

 

√127.63996 

 

Pooled standard deviation=11.29 

 

Effect Size Formula  (37.5 -28.6)/11.29 

 

Effect Size=.79 
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DATE: July 5, 2016 

 

 

To: Richard Peters 

 

From: Robyn Cruz and Terrence Keeney, Co-chairs, Lesley IRB 

 

RE:IRB Number: 16-020 

 

The application for the research project, “Activating Culture in Support of Motivation to 

Improve Academic Performance” provides a detailed description of the recruitment of 

participants, the method of the proposed research, the protection of participants' identities and the 

confidentiality of the data collected.The consent form is sufficient to ensure voluntary 

participation in the study and contains the appropriate contact information for the researcher and 

the IRB. 

 

This application is approved for one calendar from the date of approval. 

 

You may conduct this project. 

 

 

Date of approval of application: July 5, 2016 

  

 

 

 

Investigators shall immediately suspend an inquiry if they observe an adverse change in the 

health or behavior of a subject that may be attributable to the research. They shall promptly 

report the circumstances to the IRB. They shall not resume the use of human subjects without the 

approval of the IRB. 

 

 

 

29 Everett Street 
Cambridge, MA  02138 
Tel  617 349 8234 
Fax  617 349 8190 
irb@lesley.edu 
 

 

 

Institutional Review Board 

 


