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Abstract

The present study analyzes the possible effectsegftive stereotypes/attitudes regarding
females in mathematics and how they may affectopmance. The study further evaluates
possible intervention for the aforementioned eHantterms of the transmission of information
regarding the malleability of intelligence and bistal facts concerning female mathematical
achievement. This study utilized 103 participamtsyf Marywood University (66 Females, 27
Males). The current study was of a pre-test and-{@s$ design. Participants were asked to
complete the Third International Mathematics andeis® Study (TIMSS) and Fennema-
Sherman Mathematics Attitudes Scale (MAS) at easdting. Participants were randomly
assigned to one of two experimental groups (HissbriFemale Achievement or Nature of
Intelligence) or a control group. Participants umdnt a two-week PowerPoint review of
mathematics with the specific factors of their groembedded in the review. Some of the
significant results that were found include the &Blomain Scale (MD), Anxiety Scale (A), and
Confidence Scale (C) of the MAS. An unexpectedItdeund involved the use of the Historical
Female Achievement and Nature of Intelligence drpemtal conditions with males. Males
benefitted from a large reduction in their sterpatgl thoughts regarding females when in these
group (Control M=37.250, Historical Female Achievarh M= 50.334, Nature of Intelligence
M=50.714). This study resulted in further suppant the concept of a relationship between
negative attitudes and mathematical performance/efisas emphasized possible expressions of

stereotype threat in terms of the three aforemeatldMAS scales.
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Math: An Equal Opportunity Subject?

Introduction

Young Delilah slowly trudged up to her first gra@acher to talk about her latest math
quiz score. When she reached the desk, Ms. Hursbasied Delilah why she was suddenly
doing so poorly in regards to her math work. Madl lalways been Delilah’s best subject. When
guestioned, Delilah looked toward Ms. Hunsberger @plied, “I can’t do math...only boys can
do math.” It would seem that little Delilah had arttinately fall victim to the hazard that all

females may face in mathematics...stereotype threat.

While anecdotic in nature, there is some trutth® above story of Delilah. It has been
documented in several studies that females perfeorse on mathematical tasks when under
stereotype threat conditions (Ben-Zeev et al., 2@%0d et al., 2003; Keller, 2007; Spencer et
al., 1999). According to Steele, this phenomenanlza attributed to Stereotype Threat Theory
(STT). According to STT, the gender differences parformance produced by negative
stereotypes should be reduced as the negativeotteeeis turned into an irrelevant one (Steele,
1997). Spencer and his colleagues point out thgathe stereotype regarding groups of people
are commonly known in the entire society, thusvitlials who may embody these negative
stereotypes gain an awareness of them. Consequtale individuals face extra pressure that
an action may be misconstrued as confirming thestgpe, and they will then always be judged
through the lens of that stereotype (Spencer e1899). Studies conducted by Eccles, Jacobs &

Harold (1990), Fennema & Sherman (1977), and Jagkdbscles (1986), have all demonstrated
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that the idea of females being unable to perfornthamaatics well is a commonly and widely

held stereotype.

In 1999, Spencer and his colleagues conducteddy sb assess the relationship between
gender differences in mathematical performance st@ckotype threat conditions. It was found
that when stereotype threat conditions were lowegeahder differences in performance were
lowered to the point that they became negligibl€he gender differences observed under
stereotype threat conditions were considerable,faméle performance paled in comparison to
that of equally qualified males. These results wedicated in both highly selective and less
selective populations. Another result of their gtuddicated that females perform worse on
difficult math items as compared to easy items (Bpeet al., 1999). Hyde, Fennema, & Lamon
(1990), Kimball (1989), and Steinkamp & Maehr (1383milarly, found that females tended to
perform worse on more advanced and difficult matgsal material. A study was completed
that also found that females performed worse, urgtereotype threat conditions, when
completing threat-irrelevant tasks (Ben-Zeev et 2005). A caveat to these findings is that
stereotype threat, and its effects, can occur eneriests with easy tasks. Spencer and his
colleagues felt that their study, in combinatiorthwihe most current research, have supplied
“compelling evidence” to further the contentiontthareduction in stereotype threat can result in

an increase in female math performance (Spencer, 41999).

Several researchers have pointed out the impatahstereotype threat with academic
achievement. In accordance with STT, Aronson (199%) Leyens, Désert, Croizet, & Darcis
(2000), have found that stereotype threat is mikedyl to affect those who highly identified
themselves with the domain. Major, Spencer, Sclemadolfe, & Crocker (1998), as well as

Steele (1997), have noted that stereotype thremdslego a great deal of pressure, and
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consequently, to female “disidentification” with thamatics. A study conducted by Kiefer and
Shih indicated that when women suffered from stigpothreat and attributed poor performance
to ability in mathematics, their desire to persistnathematics was decreased (Kiefer & Shih,
2006). A consequence that naturally follows, in cadance with STT, is that female
“disidentification” and lack of persistence withetdomain of mathematics helps to continue the
cycle of negative stereotypes regarding femalesathematics. It is then important to note that
several studies have concluded that gender diffeestart to be seen when students are at the
high school or college level and taking more difficcourses (Spencer et al., 1999). Now that
one can understand the implications of stereotlipsat and the period in which its effects may

be seen, it is important to look to ways of nulliy the negative outcomes.

Keller has noted that few studies have been cdedua “real-life settings” to evaluate
stereotype threat and ways to decrease it (KelfQ7). Spencer and his colleagues
demonstrated through their study that somethingjraple as describing a test to produce or not
produce gender differences can be used as a walew@tasing or increasing performance,
respectively (Spencer et al., 1999). While rootedsimilar beliefs of STT, Good and her
colleagues conducted a more extensive study tordete ways to nullify the negative effects of
stereotype threat for females in mathematics. Gawod her colleagues looked to pejorative
thoughts and how they affected performance of femah mathematics (Good et al., 2003).
Wilson and Linville have indicated that pejoratitteoughts created an unending cycle which
allows poor performance to continue (1985). Acaogdio Aronson et al., stereotype threat
allows individuals to enter a temporary entity-theonind-set (the belief that intelligence is
static) which can only be overcome through an menatal-theory mind-set (the belief that

intelligence is expandable) (2002). Many reseagshércluding Dweck & Sorich (1999),
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Jourden, Bandura, & Banfield (1991), as well astbtazhio (1994), have indicated that entity-
theory places individuals at a higher risk of pasademic outcomes. As such, Good and her
colleagues focused their research on methods tiopsjorative interpretations of failure to non-
pejorative ones. For their study, they used arrvetgion that focused on the expandable nature
of intelligence. When the participants began to enakn-pejorative attributions and moved
toward and incremental-theory mind-set the gendsy m performance between males and
females greatly decreased. Females who underwieribtarvention also performed significantly
better on standardized math exams than compardédferitales in the control groups (Good et

al., 2003).

While research has begun to be conducted in redarthe effects of negative stereotypes
for females in mathematics, it is still a relatiwehew field of study. The research does
demonstrate an awareness of the fact that negatigets may be a result of stereotypes, but
researchers have yet to come to a conclusionabadb methods will best aid in the reduction of
these negative effects on performance. With theeaientioned evidence in mind, the contention
of this study will be to assess how negative atétiand stereotypes regarding females in
mathematics may affect performance and what int¢imes may aid in the reduction of any
negative effects. The results of this initial studyl provide invaluable data to further research
into the connections between negative stereotyjitiséees toward females in mathematics,

academic performance, and appropriate interventions
Hypothesis/ Resear ch Questions

The hypothesis of this study is that negativawatés and negative stereotypes regarding

females in mathematics may affect performanceh&urhore, intervention, may aid in the
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reduction of negative attitudes and negative stgpes, thereby increasing performance.
Additionally, this study questions the interactioh mathematical review, transmission of
information regarding the malleability of intelligee and history of female achievements in
mathematics with performance of those affected bgative attitudes and stereotype threat

regarding females in mathematics.

Methods

Participants and Design

This study was conducted at Marywood Universitg garticipants were recruited from
several mathematics courses. The selected courpessented a range of difficulty including
lower level university core courses as well as uwplesel courses typically reserved for
mathematics majors. A total of 103 students agteggohrticipate in this study. These students
had a mean age of 20.1 years, completed 2 matlsepon average, and had an average math
GPA of 3.0. The most frequent level of education Both their mothers and fathers was the
completion of high school. These students underveeninitial testing which consisted of a
modified Third International Mathematics and Scer@tudy (TIMSS) quiz and the Fennema-
Sherman Mathematics Attitudes Scales (MAS). Thelesits were randomly assigned one of
three conditions of math review (historic femalehiagement in mathematics, nature of
intelligence, or random fact control). Participanisere asked to complete a two-week
PowerPoint math review that was modified accordmthe condition they were assigned. At the
end of the two weeks, participants were retestet wicomparative modified TIMSS quiz and
MAS. Only scores of students who participated ahhbesting times were included, of which

there were 93 participants (66 females and 27 males
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Procedure

Prior to the start of this investigation, pernussiwas obtained from Marywood
University’s Institutional Review Board, the mathetims department head, and three full time
Marywood university mathematics professors, whagldiuhe classes which the participants
were recruited. Also prior to the start of this estigation, appropriate signatures were obtain
from three full time professors of the mathematiepartment showing approval of a newly
developed mathematics review PowerPoint. Once apjte approval was gained, the
researcher went into each of six courses to repariticipants. The research took place in the
participants regularly schedule class in theirdgpmeeting room, in an attempt to maintain the
naturalistic setting of the study and recreatiora géalistic testing situation. The professor was
asked to leave the room prior to the start of amy pf the investigation. The research questions
and goals of the study were briefly explained adl ws possible benefits and risks of
participation to all students. If the student dedido participate, they were asked to read and
sign a consent form. A demographics packet alorty thie modified TIMSS and MAS were
then handed out. The participants were asked tplatenthe MAS prior to starting the TIMSS.
The students were given approximately one houotoptete their materials, at which point, they
were asked to return all materials in a sealed lepeeto the researcher. As included in their
demographics packets, the participants were ndtbieemail within 24 hours which group they
were assigned to and were sent the correspondinvgerPoint. Participants were given
approximately two weeks to complete their PowerPoéniew, at which point, the researcher

returned to all classes and retested the partitspamder the aforementioned conditions. At the
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post-testing, participants received a comparabMSB in order to avoid student memaorization

of the previous material.

Materials

Math Review.

As part of each experimental and control conditithie participants were given a PowerPoint
review consisting of 41 slides of basic mathematezncepts. This math review went over

several topics that are assumed to be part olytheal college student’'s mathematical repertoire.
Topics included: how to solve word problems anddinequations, order of operations, fractions,
ratios, exponents, and properties of the aforemeatl items. Throughout each section,
participants were offered the chance to review gtamproblems, as well as solve problems
through an interactive process. As per IRB polttys math review was evaluated by three full
time Marywood Mathematics professors and given @aggiras a tool for the review of basic

mathematical concepts expected to be known wheatiegta university level class.

Conditions

Historic Female Achievement in M athematics.

Of the participants included in the data analy28, of them were subjected to the
Historic Female Achievement in Mathematics conditiBlides were created, and embedded in
the basic math review, with the hopes of garneawgreness in the participants to some of the
beginning steps of female involvement in mathemsatas well as some of the most recent
achievements. Brief histories of seven more fanfemsale mathematicians were included.

Mentioned mathematicians included Hertha Marks éyrt Sr. Mary Celine Fasenmyer,
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Charlotte Angas Scott, Ingrid Daubechies, Anna dohnPell Wheeler, Winifred Edgerton
Merrill, and Florence Nightingale. Of these notetligrwomen, special attention was paid to
certain historic firsts in their mathematical caseeScott was the first female to receive a
doctorate in mathematics in England, as well apianter” for the advancement of women in
the field. Similarly, Merrill was the first Americafemale to earn a doctorate in mathematics.
Pell Wheeler was the first woman to give the Caliogqn Lectures at the American Mathematics
Society in 1927, and held the distinction of bethg only female to do so until 1980. Of the
more recent female mathematical achievements, Bhidge not only became the first female
full time professor at Princeton in 1993, but st decame the first female to win the National
Academy of Science’s award in mathematics in 200Dof these events were given special
attention in an attempt to increase the likelihobdhe reduction of stereotype that females are

less capable than men in mathematics.

Nature of I ntelligence.

Of the participants included in the data analy3#spf them were subjected to the Nature
of Intelligence condition. Slides were created, antbedded in the basic math review, in hopes
of instilling the idea of the expandable and mddleanature of intelligence. Included in these
slides were descriptions of the abilities the bra@tent research into brain training and possible
treatments to boost intelligence, as well as bdeaelopment. Also included were analogies
meant to increases the participants sense of dootrer their own level of intelligence.
Examples included comparing the brain to a musetéthe implication that it too can develop
with practice as well as comparing intelligencelants and the implication that they need to be

nurtured in order to cultivate. All of the includéacts were meant to attempt to increase the
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participant’s view of intelligence as being expdsldaand malleable according to the level of

effort the participant puts towards its development

Random Fact Controal.

Of the participants included in the data analy8@, of them were subjected to the
Random Fact Control condition. Slides were creaded, embedded in the basic math review, in
order to be a comparative control group. The inetudslides merely contained random
knowledge and were added to the math review inram&ave an effective control group. The
extra slides included were of the same number @sidad in the previous two experimental
conditions. These slides expressly avoided any iorend female mathematicians, the brain, or

intelligence.

Dependent M easures

TIMSS.

The Third International Mathematics and Scienagd$t(TIMSS) is a research project
completed by the International Association for tBealuation of Educational Achievement
(IEA). Over 40 countries and over half a millionuggnts worldwide participate in this
evaluation. It has been hailed as the “largest amabt ambitious study of comparative
educational achievement” (Garden, 1996). Expertsnaithematics across the global (Garden,
1996) and educational researchers from over 50m&atMartin, 1996) aided in the development
of the TIMSS, and distinguished scholars from l1l@ioms served upon a Subject Matter
Advisory Committee to make certain that items om TWMSS reflected the current priorities in
mathematics. The TIMSS then underwent extensiveipg in 43 nations and received approval

by the National Research Council in all participgtcountries (Garden, 1996).
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The Modified TIMSS used in this study was condedcfrom formats of the test given
internationally to students entering theif @r 8" grade and their final year of secondary
education. The test was shortened to fit into tletted class time; thus, both the first and second
quiz consisted of 13 questions. As part of the TBVihalysis of results, each question has a
corresponding international difficult index ratinbn order to create comparable quizzes, the
international difficulty index was used, and quessi were selected so that both quizzes had
approximately the same total international difftguihdex. While most of the questions were of
a multiple choice nature, some free response quesstvere added to the quizzes in an attempt to
be as reflective of the TIMSS as possible. Whese fiesponse questions were used, guidelines
that corresponded to each question was used toaaetyjugrade the answer as the TIMSS would
have. Scores were then converted to percentagea divdct comparison was allowable due to

the comparable nature of the first and second quiz.
MAS.

The Mathematics Attitudes Scales (MAS) was dewadopy Fennema and Sherman in
1976 in order to evaluate a student’s overalluatgttowards mathematics. The MAS consists of
nine scales. The scales include the Attitude tovsarctess in Mathematics Scale (AS), Male
Domain Scale (MD), Mother Scale (M), Father Scdl (Teacher Scale (T), Confidence in
Learning Mathematics Scale (C), Mathematics Anxfetale (A), Effectance Motivation Scale
(E), and Mathematics Usefulness Scale (U). Theausie toward success in Mathematics Scale
is used to evaluate whether or not participants/\tfee consequences of success in mathematics
as positive or negative. The Male Domain Scalenisnided to evaluate participant’s views of
mathematics as being a male, female, or neutrahdonhis scale assess the aforementioned by

looking at participant’s views of the ability of @dasex in mathematics, the masculinity or
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femininity of those successful in mathematics, traldegree of appropriateness for a particular
sex to participate in mathematics. The Mother aatthér Scales are each used to determine the
participant’s belief of parental interest, enco@ragnt, and confidence in the participant’s
capabilities in mathematics. The Teacher Scalenisnded to determine the participant’s
evaluation of how their teacher views them as arfier” of mathematics. The Confidence in
Learning Mathematics Scale is used to determindethe of confidence the participant has in
his or her own mathematical abilities. The Matheosafnxiety Scale determines the levels of
anxiety, dread, and nervousness that are a refsoiathematics. It is important to note that this
is an entirely distinctive scale, and does not mesmaspects contained within the Confidence in
Learning Mathematics Scale. The Effectance MotoratiScale determines the level of
involvement the participant has with mathematicfie TMathematics Usefulness Scale is
intended to measure the extent to which the ppéitis feels mathematics is useful for present
and future situations. Each of the previously nwmrdéd scales contain 6 positively worded
guestions and 6 negatively worded questions thatsaored on a 5 point Likert scale of
agreement. A higher score on all scales reflecbeerpositive attitude toward mathematics. It is
important to note that a higher score on the MalenBin Scale is indicative of a less stereotyped

view of mathematics.

The MAS developed by Fennema and Sherman has #teagst of time due in part to
the excellent construction of the scales. The MAS heen referred to as, “one of the most
frequently used instruments for measuring attitudesmathematics” (Meyer & Koehler, 1990).
During the MAS’ initial construction Fennema ande8han paid particular attention to the
validity of the scales. The items were initially iten independently by the authors and

separately judged to ensure they accurately repiesdethe dimension described. This, in
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combination with the definition of each scale, led good construct validity. Additionally,
Fennema and Sherman found the split-half reliadslithat were calculated for each scale fell
into a range of .86-.93. Inter-scale correlatiorssevalso computed and showed that, while the
scales were related, they each measured a “someftesient construct” (Fennema & Sherman,
1976). Additional research, in more recent yeaas, dttested to the reliability and validity of the
MAS. Broadbooks and colleagues indicate that theSMvas construct validity and that there is
support for the theoretical structure of the MASd&lbooks et. al., 1981). A validity analysis
conducted in schools in the Republic of Irelandesded a cronbach alpha coefficient of .96
across the MAS subscales, similar to initial firgn(Borg & Gall, 1996). All of the present
research presented suggests that the MAS subsualestill a viable scale to use to determine
mathematical attitudes of students. As such, althef subscales were used in this particular

study, and they were used in their original andrenersion.

Results

Correlations

Several noteworthy and significant correlationpesged in regards to the MAS, TIMSS
performance, and demographic information providgdHhe participants. The most interesting
correlation found in this study was the correlatlmetween MD1 (Male Domain Pre-test) and
MD2 (Male Domain Post-test) (r=.59, p<.05) in comgan to the correlations of all other MAS
scales at pre-testing and post-testing (See TaBleldw for correlations and Appendix A-F for
descriptive statistics). The major intention ofststudy was to observe the effects the treatment
conditions had on stereotype threat and performaDoe effective way to measure stereotype

threat for females in mathematics is to look atipgants’ scores under the MD scale. As such,
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it was a goal of this study to see a change inptieetesting and post-testing score of the MD
scale, while not necessarily targeting the othatesc The table below indicates that, while all of
the other MAS scales’ scores remained highly cateel, something lead to only a moderate
correlation for the MD and AS scales in comparismer pre-testing and post-testing. While

correlation is not causality, this does indicatat flarther analysis is necessary.

Table 1. Correlation Table of MAS Scales Pre-tes(l) versus Post-testing (2).

Correlations & i

Marked correlations are significant at p < .05000

N=93 (Casewise deletion of missing data)
Variable Quiz2Avg | C2 | M2 | F2 | AS2 |MD2 | E2 | T2 | U2 | A2
Quiz 1 Avg | 0.64 047027 0.07 -0.06/ 0.01 0.31 0.25 0.04 0.40
c1 0.57 091/ 068 047 0.06/ -0.03 0.71 0.63 0.55 0.86
M1 047 0.70/0.82 0.61/ 0.14| -0.01 0.62 0.66 0.62' 0.69
F1 J 031 047/062 0.81 0.05 0.05 0.44 054 048 043
AS1 0.10 0.24/0.23 0.14| 0.63| 0.15 0.16/ 0.27/0.24 0.16
MD1 7 0.22 0.10 0.07 0.13 0.17 059 0.13 0.17 0.11 0.02
E1 048 0.72/0.61 0.34) -0.03| -0.02 0.92 0.51/ 0.62 0.69
T 049 069/ 069 0.61/ 0.10/ 0.08 0.62 0.88 0.55 0.66
U1l 042 056/ 056 050 0.12) 0.12 0.61 0.61/0.82 0.49
Al 0.55 085/ 064 041/ 0.00 -0.03 0.71 0.61/ 0.47 0.93

Other interesting correlations did result upontHar analysis. In terms of the best
predictive factor for mathematical performance lba TIMSS, for the pre-test, the initial score
on the C scale was the best (r=.45, p<.05), andasly for the post-test, the post-treatment
score on the C scale was the best (r=.57, p<.Ghgr@noderately good predictive factors for the
pre-test TIMSS include the pre-treatment A scake.4Q, p<.05). Other moderately good
predictive factors for the post-test TIMSS inclutie post-treatment M and A scales (r=.48,
p<.05; r=.47; p<.05). It is also important to ndteat the pre-treatment TIMSS score was
moderately correlated with the post-treatment TIMS®re (r=.64, p<.05). While other

statistically significant correlations exist betwetthe mathematical performance pre-treatment
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and post-treatment, they were not as highly caedlas the previously mentioned scale (See

Table 2 Below).

Table 2. Correlation Table of TIMSS Score with Freatment (1) and Post-Treatment (2) MAS

Scales.

Correlations

Marked correlations are significant at p < .05000

N=93 (Casewise deletion of missing data)
Variable C1 | M1 | F1|AS1|MD1] E1 | T1 | U1 | A1 | Quiz2Avg
Quiz1Avg | 045 023 017 0.03 0.12| 0.31 0.26 0.20 040 0.64
C2 091 0.70/047 0.24 0.10 0.72/0.69 0.56/ 0.85 0.57
M2 | 0.68 0.82 0.620.23 0.07 0.61 0.69 0.56 0.64 0.48
F2 047, 061,081 0.14 0.13| 034/ 061 050 0.41 0.27
AS2 0.06 0.14 0.05 0.63 0.17 -0.03 0.10 0.12 0.00 0.00
MD2 -0.03 -0.01 0.05 0.15 059 -0.02 0.08 0.12 -0.03 0.11
E2 0.71, 062/ 044 0.16/ 0.13 0.92/0.62 0.61| 0.71 0.40
T2 0.63 0.66/ 054 0.27/ 0.17 0.51/0.88 0.61/ 0.61 0.42
U2 055 062 048 024 011 0.62/ 055 0.82] 047 0.31
A2 086 069043 0.16 0.02 069/ 066 049 0.93 0.47

In terms correlations between the demographiamédion given and initial MAS scores,
there were noteworthy findings. The three strongmstelations found were between the
mathematics GPA of the participant and their ihifiasscore (r=.5, p<.05), their initial C score
(r=.49, p<.05), and their initial A score (r=.425.p5). While other statistically significant

correlations were found, none reached a moderagt ¢é correlation (See Table 3 Below).

Table 3. Correlations Between Demographic Infororatind Pre-Treatment (1) MAS Scales.
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Correlations _

Marked correlations are significant at p < .05000

N=93 (Casewise deletion of missing data)
Variable Ci| M1 | F1 [AS1|MD1]| E1 | T1 | Ul | A1
gender 0.04 -0.01 -0.13 0.03 -0.32 -0.03 -0.05 -0.12 0.16
avg grade/gpa [ 049 031 025 0.06 0.19 033 050 0.30 042
courses 0300 024/ 023 0.07 016 033 024 0.19/0.25
‘ed mother 0.03 005 -0.04 -0.07 -0.04 -0.07 -0.00 -0.04 0.07
ed father 0.04 007 019 -0.17 -0.08 0.02 0.04 -0.06 0.07

MAS

As part of initial analysis, the pre-treatment MA&ores were subjected to a t-test to
determine the equality of the means between gendibesonly significant finding involved the
pre-treatment MD score (t=3.27580, df= 91, p=.001AScomparison of the means revealed that
prior to treatment, females held a less sterectypmew of females in mathematics
(M=52.40909), whereas males held a view slightlyenmowards the neutral perspective on the
MD scale (M=47.14815) (See Appendix I). These ssavere observed on a 60 point scale with
the higher score indicating a less stereotypicalvwil he other pre-treatment MAS scales held no

significance.

As part of final analysis, MAS scores were sulgdcto a 2 (gender) x 3 (condition)
analysis of variance (ANOVA). A significant mainfedt was discovered for gender (F (18, 70)
=2.4340, p=.004280) and condition (F (36, 140) 3618 p=.006665). Planned comparisons
revealed a significant differences between the @les¢t=2.120171, p=.036839), MD scale
(t=3.35429, p=.001180), and A scale (t=2.048182,043557) of the historical female
achievement treatment group in comparison withcthrgrol group. Participants in the historical
female achievement treatment group scored sligoter on the A scale (M=32.62069) and C

scale (M=35.31034) in comparison to the controlugie A scale (M=38.4667) and C scale



MATH: AN EQUAL OPPORTUNITY SUBJECT? 18

(M=42.33333) (See Appendix L and H respectivelywhver, the participants in the historical
achievement treatment group scored higher on thesbéle (M=51.82759) in comparison to the
control group’s MD scale (M=49.23333). It is impat to note that, while still scoring lower
than the control group, participants did see anegse in their A scale score compared to pre-
treatment scores (M=30.82759). Planned comparisgeated significant differences between
the F scale (t=2.162423, p=.03333) and MD scal8.85089, p=.001193) of the nature of
intelligence group in comparison with the controdgp. Participants in the nature of intelligence
treatment group scored slightly lower on the F esq@l=39.41176) than the control group
(M=42.88333) (See Appendix J), and slightly higberthe MD scale (M=51.14706) than the
control group (M=49.23333) (See Appendix K). Plashwemparison also revealed a significant
difference between male and female scores on the ddfle after treatment (t=3.432421,
p=.000918), with females scoring slightly higher {84.62121) than males (M=48.59259).
While these planned comparisons revealed diffeemtehe treatment conditions, a more in-

depth look into the gender differences within tneaits groups were far more revealing.

Planned comparisons looking into the differenaesgénder within treatment groups
revealed several important findings. Marginallynsiigant differences were revealed between
females in the historical female treatment groupamparison to females in the control group on
the C scale (t=1.77524, p=.079355) and A scale. 1665, p=.081812). These females scored
slightly lower (M=35.05000) on the C scale than tentrol group (M=41.61533). These
females also scored slightly lower (M=31.20000) the A scale than the control group
(M=37.34615). It is important to note that whileegle females scored lower on the C and A
scales than the control group, in terms of relastability across treatment, the pre-treatment C

scale score (M=35.7500) and pre-treatment A se@deegdM=29.45000) are relatively similar to
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their post-treatment counterparts. No significaiffetences were revealed for the planned
comparison of the nature of intelligence treatmgnoup and the control group for females. In
terms of males, planned comparison resulted inifgignt differences between the historical
female treatment group and the control group onMhecale (t=2.02418, p=.046019), F scale
(t=2.51199, p=.013851), and MD scale (t=3.3755@8001103). Males in this treatment group
scored slightly lower (M=37.11111) on the M scdiart the control group (M=46.50000), as
well as on the F scale (M=35.44444) in comparisothe control group (M=48.25000). While
statistically significant, in comparison to acrdssatment scores, the difference between the
male scores for the M scale post-treatment andrpegment (M=38.88889) are relatively similar
to their post-treatment counterparts. Males in thestment group also scored significantly
higher on the MD scale (M=50.33333) than the cdrgroup (M=37.25000). Finally, planned
comparison revealed significant differences betw#en males of the nature of intelligence
treatment group and those in the control groupierF scale (t=2.45792, p=.015958) and MD
scale (t=3.681987, p=.000401). Males in this tresimgroup scored slightly lower (M=
36.42857) on the F scale than the control group 48425000), and significantly higher
(M=50.71429) on the MD scale than the control gr@hfz=37.25). Again, while statistically
significant for the F scale, differences acrossittrent scores are relatively small, with pre-

treatment F scores of M= 38.57143, and may be dersil negligible.

TIMSS

While the ANOVA vyielded no statistically signifinaresults. There were some slight
differences between gender and groups in termsesfrpatment and post-treatment scores. Pre-
treatment, females on averaged scored lower (M94&5) than their male counterparts

(M=.595238) (See Appendix G). This trend continuethe post-treatment results with females
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scoring lower (M=.550189) than males (M=.600694)isl important to note that this male
dominance of the TIMSS score maintained true thinoug all treatment groups save the post-
treatment Nature of Intelligence group where femaeored slightly higher (M=.595313) than
males (M=.573611). In the Nature of Intelligenceup, females showed a small increase in
their scores (M=.560714 to M=.595313); this was dhé group to see an increase in female
scores. In the historically female achievement gramales showed a slight increase in their
scores (M=.619048 to M=.645833). While these resate not statistically significant, it has

demonstrated that nominally, males have slightlpedormed females in this study.

Discussion

While it may be difficult to discern, part of thi&gudy’s hypothesis and research goals
were upheld. The treatment groups did not resultstatistically significant effects for
mathematical performance, but they did result endtatistically significant reduction of negative
stereotypes regarding females in mathematics mst@f the MD scale. Furthermore, statistically
significant correlations provided further suppast the contention that mathematical attitudes,
both positive and negative, can be related to maditieal performance. For this particular study,
the correlations were moderate in terms of mathiealatttitudes that can be affected by

stereotypes (the C and A scales).

The statistically significant correlation betwedme C scale pre-treatment and post-
treatment with performance on the TIMSS lends fitasl support to recent research. A recent
meta-analysis of the 2003 TIMSS conducted by Elges} Hyde, and Linn has had similarly
results in terms of correlations as the presemtys{ilse-Quest et al., in press). Else-Quest and

her colleagues found that, in terms of the TIMS8lext of self-confidence in mathematics and
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valuing mathematics, males consistently scoreddrnigiian females. In addition, they found that
the self-confidence scale (r=.54, p<.01) and vgumathematics scale (r=.30, p<.05) were
moderately correlated with gender differences ithmatical performance on the TIMSS (Else-
Quest et al., in press). These results are sitaildrose found in the present study. An equivalent
self-confidence scale used presently is the MAS&es which was moderately correlated with

TIMSS performance pre-treatment (r=.45, p<.05) gqust-treatment (r=.57, p<.05). It is

interesting to note that Else-Quest and her calleacplso found that males throughout their
meta-analysis had higher levels of self-confideand less anxiety than females in terms of
mathematics (Else-Quest et al., in press). Thioissistent with Steele’s STT (1997) and may
indicate that confidence and anxiety, MAS C andcAles respectively, can be an expression of

stereotype threat in mathematics.

Other noteworthy results were in regards to theSved treatment groups. It appears
that, in terms of statistically significant differee on the MD scale pre-treatment, female
participants in this study held relatively positiveews towards the female domain in
mathematics (M=52.40909), whereas male participhekls more neutral views (M=47.14815).
Again, the aforementioned scores are observed & @oint scale with the higher score being
reflective of a less stereotypical view. By defioit, the MD scale is a direct expression of
negative stereotypes in mathematics, and in cohpmuwith Steele’s and Else-Quest’s research,
it may be prudent to also consider the major edfeft stereotype threat as being expressed
through confidence and anxiety. Thus the more pesiemale views on the MD scale may
indicate a reduction of one of the major three espkstereotype threat. With the MD, C, and A
scales now being viewed as possible expressiotedaype threat, it is now germane to more

closely examine the effects of the treatment groups
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The only statistically significant improvement terms of the possible expressions of
stereotype threat involved the MD scale. As presfipumentioned, the historical female
achievement treatment group (M=51.82759) and ther@aof intelligence treatment group
(M=51.14706) were statistically different from teeores found for the MD scale in the control
group (M=49.23333). Further analysis revealed tinige statistically significant for the males in
the treatment groups only. For males in the histbriemale achievement group, they saw
improvement from M=48.44444 to M=50.33333 on the Btiale. For the males in the nature of
intelligence group, they saw improvement from M38%714 to M=50.71429. Females in
treatment groups held a relatively stable MD sdooen pre-treatment (M=52.4090) to post-
treatment (M=51.62121) and resulted in no staafificsignificant differences. The ability of the
treatments to aid in a less stereotypical vieweafdles in mathematics for the male group can be
useful for the overall goal of reducing stereotyfmeat, and this can be seen after observing the

TIMSS results.

While not statistically significant, males perfathslightly better on the TIMSS both
pre-treatment (M=.595238) and post-treatment (M&683) than their female counterparts
(M=.551948, M=.550189). One might think it to bewrious result that the MD scale yielded a
statistically significant difference for gender,ty@o corresponding result was found in the
mathematical performance results. Else-Quest atidagues have noted similar results were
observed where similarities in mathematical achmexat were compounded with differences in
attitudes between the genders; moreover, they studigat analysis of recent research in 2005
and 2007 statewide mathematics testing indicatgsgénder differences have been eliminated at

the grade school levels (Else-Quest et. al., isg)reSince the present study was conducted at the
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college level, it is prudent to look at both theell populous and more selective samples which

are representative of college level groups.

A meta-analysis completed by Hyde, Fennema, amdobasuggested that the overall
effect size for mathematical performance was d=5 @4 slight male advantage) but for the
general population was d= -0.05 (a slight femakaathge). Hyde and her colleagues did give a
caveat that the general statement may allow theeret overlook the complex nature of the
patterns garnered from the analysis; through regmesanalysis, it was revealed that age,
selectivity, and cognitive level of the test weign#icant predictors (noted strongest to weakest,
respectively) for mathematical performance. In trofi age, they discovered females had a
negligible superiority during elementary and midd#ool years. Males gained superiority in
the high school years (d= 0.29), and retainedttiraughout college (d= 0.4) and adulthood (d=
0.59). In terms of selectivity, males have a slighperiority (d= 0.15) overall, however, when
looking at only the general population, femaleseha\slight superiority (d= -0.05). This finding
was partially represented in the cognitive levelwhs noted that as a group becomes more
selective, males performed significantly better nthfemales. As a group traveled from
“moderately selective” (d= 0.33) to “highly sele&? (d= 0.54) to “exceptional mathematical
precocity” (d=.41), males have the clear advan{atyele et al., 1990). The two presented meta-
analyses present possible arguments for the laskatitically significant results in terms of the
TIMSS of the present study. As with all psychol@gistudies, the purpose is to learn from the

results and look for methods to help a target pepon.

The results of the current study have of sevearelofs worthy of further investigation.
Perhaps the most shocking revelation of the prestaly involved the statistically significant

effect the treatment groups had on male MD scamd,yet no statistically significant results for
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females. While the intention of this study was bserve direct ways to reduce stereotype threat
associated with female and mathematics, perhape tresults suggests that an indirect route
could also be taken. It stands to reason thatgdhe cause of the continual perpetuation of the
negative stereotypical views of females in math@sanhay be due to internalized beliefs on the
part of males that are more stereotypical. Becthiseseems like a logical association, it may be
practical to observe how males with a less stepecay view of females affect females who

suffer from stereotype threat.

Regardless of the particulars of the researchethrist be further investigation into the
phenomena of stereotype threat and females in maties. If the negative stereotype still exists
for females in mathematics, then it can still becairce of disruption for female education.
Psychologists must look further into the data n@edming available through meta-analyses and
new research in order to garner a better undernsigqraf the reality of a lack of females in
mathematical fields. The ultimate goal of all psyicigists is to help others, so a call to arms
must be issued in order to curb the negative effgtt females may face as a result of a limited

understanding of stereotype threat in mathematics.
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Descriptive Statistics of TIMSS and MAS Scales festing (scalel) and Post-testing (scale2).

group | gender Quiz 1 | Quiz Quiz 1 Quiz 1 Quiz 1 Quiz 1 Quiz 1 Quiz 1
Avg 1 Avg Avg Avg Avg Avg Avg

Mean | Avg Min Max | Std Dev Q25 Median Q75

N

N. I. F 0.560714 | 20 | 0.357143 | 0.857143 | 0.135675 | 0.464286 | 0.571429 | 0.642857
HF. |F 0.550000 | 20 | 0.285714 | 0.785714 | 0.176644 | 0.357143 | 0.535714 | 0.714286
HF. | M 0.619048 9 0.428571 | 0.857143 | 0.138321 | 0.571429 | 0.571429 | 0.714286
C. F 0.546703 | 26 | 0.214286 | 0.785714 | 0.156417 | 0.428571 | 0.500000 | 0.714286
N. I. M 0.586735 | 14 | 0.428571 | 0.857143 | 0.146059 | 0.500000 | 0.535714 | 0.714286
C. M 0.571429 4 0.357143 | 0.785714 | 0.174964 | 0.464286 | 0.571429 | 0.678571
gllrps 0.564516 | 93 | 0.214286 | 0.857143 | 0.151912 | 0.428571 | 0.571429 | 0.714286
group | gender C1 C1l C1l C1l C1 C1 C1l C1
Mean N Min Max | Std. Dev. Q25 Median Q75

N. I. F 41.20000 | 20 | 16.00000 | 58.00000 | 12.05950 | 33.50000 | 40.50000 | 52.00000
H.F. |F 35.75000 | 20 | 14.00000 | 60.00000 | 11.78704 | 27.00000 | 33.00000 | 45.50000
H. F M 38.33333 9 17.00000 | 60.00000 | 15.66844 | 27.00000 | 40.00000 | 50.00000
C. F 41.65385 | 26 | 16.00000 | 60.00000 | 13.05969 | 32.00000 | 46.00000 | 52.00000
N. I. M 41.14286 | 14 | 19.00000 | 60.00000 | 13.18424 | 28.00000 | 45.50000 | 49.00000
C. M 45.25000 4 31.00000 | 55.00000 | 11.44188 | 36.00000 | 47.50000 | 54.50000
éI:ps 40.04301 | 93 | 14.00000 | 60.00000 | 12.72529 | 31.00000 | 41.00000 | 51.00000
group | gender M1 M1 M1 M1 M1 M1 M1 M1
Mean N Min Max | Std. Dev. Q25 Median Q75

N. I. F 40.65000 | 20 | 30.00000 | 60.00000 | 7.198501 | 37.00000 | 40.00000 | 43.00000
HF. |F 39.95000 | 20 | 27.00000 | 53.00000 | 8.049027 | 33.50000 | 40.50000 | 46.00000
H. F M 38.88889 9 22.00000 | 52.00000 | 9.033887 | 34.00000 | 41.00000 | 45.00000
C. F 42.50000 | 26 | 27.00000 | 54.00000 | 7.905694 | 37.00000 | 44.00000 | 48.00000
N. I. M 41.21429 | 14 | 27.00000 | 58.00000 | 7.202335 | 37.00000 | 41.50000 | 45.00000
C. M 45.00000 4 41.00000 | 53.00000 | 5.477226 | 41.50000 | 43.00000 | 48.50000
glrlps 41.11828 | 93 | 22.00000 | 60.00000 | 7.648315 | 36.00000 | 42.00000 | 46.00000

*Note: H.F. (Historic Female Achievement), N. l.gtire of Intelligence), C. (Control)
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40.90000 24.00000 | 60.00000 | 9.233235 | 36.00000 | 38.50000 | 46.00000
43.95000 | 20 | 35.00000 | 59.00000 | 7.265455 | 38.00000 | 42.50000 | 47.50000
38.66667 9 24.00000 | 48.00000 | 7.466592 | 36.00000 | 36.00000 | 44.00000
40.76923 | 26 | 29.00000 | 58.00000 | 8.387170 | 34.00000 | 38.50000 | 49.00000
38.57143 | 14 | 28.00000 | 59.00000 | 8.140254 | 36.00000 | 36.00000 | 37.00000
44.50000 4 34.00000 | 55.00000 | 8.582929 | 39.00000 | 44.50000 | 50.00000
41.10753 | 93 | 24.00000 | 60.00000 | 8.252091 | 36.00000 | 39.00000 | 47.00000

49.50000 36.00000 | 60.00000 | 8.268520 | 43.50000 | 49.50000 | 57.00000
47.85000 | 20 | 39.00000 | 55.00000 | 4.510514 | 45.00000 | 48.00000 | 51.50000
48.22222 9 38.00000 | 58.00000 | 6.220486 | 45.00000 | 48.00000 | 52.00000
48.19231 | 26 | 36.00000 | 58.00000 | 5.418629 | 44.00000 | 49.00000 | 51.00000
49.42857 | 14 | 34.00000 | 59.00000 | 6.583362 | 46.00000 | 50.00000 | 54.00000
48.25000 4 46.00000 | 52.00000 | 2.629956 | 46.50000 | 47.50000 | 50.00000
48.59140 | 93 | 34.00000 | 60.00000 | 6.040149 | 44.00000 | 49.00000 | 53.00000

52.45000 42.00000 | 60.00000 | 5.36534 | 48.00000 | 53.00000 | 56.50000
53.85000 | 20 | 42.00000 | 60.00000 | 5.95841 | 51.50000 | 55.50000 | 59.50000
48.44444 9 41.00000 | 60.00000 | 5.68135 | 46.00000 | 48.00000 | 51.00000
51.26923 | 26 | 36.00000 | 60.00000 | 6.43464 | 47.00000 | 52.00000 | 55.00000
47.85714 | 14 | 18.00000 | 60.00000 | 11.36700 | 46.00000 | 48.50000 | 56.00000
41.75000 4 34.00000 | 46.00000 | 5.43906 | 38.00000 | 43.50000 | 45.50000
50.88172 | 93 | 18.00000 | 60.00000 | 7.39249 | 46.00000 | 52.00000 | 56.00000

39.20000 19.00000 | 59.00000 | 10.18048 | 36.00000 | 40.00000 | 44.50000
34.10000 | 20 | 12.00000 | 60.00000 | 11.13506 | 29.00000 | 32.00000 | 40.50000
33.55556 9 15.00000 | 46.00000 | 11.47945 | 26.00000 | 33.00000 | 45.00000
35.80769 | 26 | 13.00000 | 53.00000 | 10.61327 | 29.00000 | 37.00000 | 45.00000
37.50000 | 14 | 16.00000 | 51.00000 | 12.04319 | 28.00000 | 42.00000 | 47.00000
33.50000 4 17.00000 | 52.00000 | 17.59735 | 18.50000 | 32.50000 | 48.50000
36.10753 | 93 | 12.00000 | 60.00000 | 11.13012 | 29.00000 | 38.00000 | 45.00000

*Note: H.F. (Historic Female Achievement), N.

I.gire of Intelligence), C. (Control)
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group | gender T1 T1 T1 T1 T1 T1 T1 T1

Mean N Min Max | Std. Dev. Q25 Median Q75
N. I. F 43.20000 | 20 | 30.00000 | 58.00000 | 7.68868 | 36.50000 | 44.00000 | 48.00000
HF |F 41.00000 | 20 | 30.00000 | 60.00000 | 7.53239 | 35.00000 | 41.00000 | 45.50000
H. F M 37.44444 9 15.00000 | 50.00000 | 12.64032 | 29.00000 | 42.00000 | 47.00000
C. F 39.50000 | 26 | 20.00000 | 60.00000 | 9.71288 | 34.00000 | 41.00000 | 45.00000
N. I. M 41.57143 | 14 | 20.00000 | 59.00000 | 9.79572 | 37.00000 | 42.50000 | 46.00000
C. M 40.25000 4 29.00000 | 52.00000 | 9.39415 | 34.50000 | 40.00000 | 46.00000
éI:ps 40.76344 | 93 | 15.00000 | 60.00000 | 9.10136 | 35.00000 | 42.00000 | 46.00000
group | gender Ul Ul Ul Ul Ul Ul Ul Ul

Mean N Min Max | Std. Dev. Q25 Median Q75
N. I. F 44.00000 | 20 | 23.00000 | 60.00000 | 11.08342 | 35.50000 | 46.00000 | 53.00000
HF. |F 43.10000 | 20 | 20.00000 | 59.00000 | 9.66219 | 38.00000 | 43.00000 | 49.00000
H. F M 40.66667 9 16.00000 | 59.00000 | 15.58044 | 35.00000 | 41.00000 | 54.00000
C. F 43.11538 | 26 | 20.00000 | 59.00000 | 10.87870 | 37.00000 | 43.50000 | 53.00000
N. I. M 40.42857 | 14 | 16.00000 | 59.00000 | 13.44913 | 31.00000 | 42.50000 | 50.00000
C. M 39.75000 4 22.00000 | 59.00000 | 16.17354 | 27.00000 | 39.00000 | 52.50000
éllps 42.51613 | 93 | 16.00000 | 60.00000 | 11.57547 | 35.00000 | 43.00000 | 52.00000

36.75000 18.00000 | 60.00000 | 10.95865 | 28.00000 | 38.00000 | 43.50000
29.45000 | 20 | 12.00000 | 60.00000 | 12.44557 | 24.00000 | 27.50000 | 34.00000
33.88889 9 14.00000 | 46.00000 | 12.57422 | 26.00000 | 37.00000 | 43.00000
35.69231 | 26 | 13.00000 | 58.00000 | 13.33497 | 26.00000 | 37.50000 | 47.00000
40.07143 | 14 | 12.00000 | 57.00000 | 15.05612 | 27.00000 | 46.00000 | 51.00000
43.75000 4 34.00000 | 57.00000 | 10.78193 | 35.00000 | 42.00000 | 52.50000
35.40860 | 93 | 12.00000 | 60.00000 | 13.01440 | 26.00000 | 36.00000 | 46.00000
group | gender Quiz 2 | Quiz Quiz 2 Quiz 2 Quiz 2 Quiz 2 Quiz 2 Quiz 2
Avg 2 Avg Avg Avg Avg Avg Avg
Mean | Avg Min Max | Std. Dev. Q25 Median Q75
N

N. I. F 0.595313 | 20 | 0.250000 | 0.875000 | 0.167360 | 0.484375 | 0.609375 | 0.734375
HF. |F 0.548438 | 20 | 0.125000 | 1.000000 | 0.218744 | 0.359375 | 0.562500 | 0.718750
H.F M 0.645833 9 0.187500 | 0.875000 | 0.228574 | 0.531250 | 0.718750 | 0.812500
C. F 0.516827 | 26 | 0.156250 | 0.937500 | 0.220658 | 0.312500 | 0.531250 | 0.687500
N. I. M 0.573661 | 14 | 0.062500 | 0.875000 | 0.248072 | 0.406250 | 0.531250 | 0.812500
C. M 0.593750 4 0.312500 | 0.937500 | 0.262698 | 0.406250 | 0.562500 | 0.781250

All
Grps 0.564852 | 93 | 0.062500 | 1.000000 | 0.214449 | 0.406250 | 0.562500 | 0.750000

*Note: H.F. (Historic Female Achievement), N.

I.gire of Intelligence), C. (Control)
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group | gender Cc2 c2 Cc2 Cc2 c2 c2 Cc2 Cc2

Mean N Min Max | Std. Dev. Q25 Median Q75
N. I. F 44,15000 | 20 | 15.00000 | 60.00000 | 12.18401 | 36.00000 | 47.00000 | 53.50000
HF |F 35.05000 | 20 | 15.00000 | 60.00000 | 13.11277 | 23.50000 | 36.50000 | 46.50000
H. F M 35.88889 9 17.00000 | 52.00000 | 12.36370 | 25.00000 | 40.00000 | 46.00000
C. F 41.61538 | 26 | 16.00000 | 60.00000 | 12.74701 | 32.00000 | 43.50000 | 51.00000
N. I. M 43.07143 | 14 | 22.00000 | 60.00000 | 11.61871 | 34.00000 | 44.50000 | 53.00000
C. M 47.00000 4 34.00000 | 58.00000 | 10.39230 | 39.00000 | 48.00000 | 55.00000
éllps 40.64516 | 93 | 15.00000 | 60.00000 | 12.68142 | 32.00000 | 41.00000 | 51.00000
group | gender M2 M2 M2 M2 M2 M2 M2 M2

Mean N Min Max | Std. Dev. Q25 Median Q75
N. I. F 41.10000 | 20 | 30.00000 | 60.00000 | 7.468530 | 36.00000 | 40.00000 | 41.50000
HF |F 40.10000 | 20 | 29.00000 | 56.00000 | 7.376349 | 34.00000 | 40.50000 | 45.00000
H. F M 37.11111 9 24.00000 | 53.00000 | 8.922506 | 33.00000 | 40.00000 | 41.00000
C. F 39.96154 | 26 | 20.00000 | 54.00000 | 8.407048 | 33.00000 | 40.00000 | 47.00000
N. 1. M 42.71429 | 14 | 32.00000 | 58.00000 | 6.661353 | 39.00000 | 43.00000 | 45.00000
C. M 46.50000 4 41.00000 | 55.00000 | 6.027714 | 42.50000 | 45.00000 | 50.50000
élrlps 40.65591 | 93 | 20.00000 | 60.00000 | 7.742450 | 36.00000 | 41.00000 | 45.00000

41.50000 25.00000 | 60.00000 | 9.56144 | 36.00000 | 38.50000 | 47.00000

43.20000 | 20 | 36.00000 | 57.00000 | 7.03824 | 37.50000 | 41.50000 | 47.50000

35.44444 9 17.00000 | 47.00000 | 10.11325 | 34.00000 | 36.00000 | 43.00000

41.42308 | 26 | 21.00000 | 58.00000 | 8.41510 | 36.00000 | 41.00000 | 46.00000

36.42857 | 14 | 23.00000 | 59.00000 | 7.84184 | 34.00000 | 35.50000 | 37.00000

48.25000 4 | 37.00000 | 55.00000 | 8.05709 | 42.50000 | 50.50000 | 54.00000

40.78495 | 93 | 17.00000 | 60.00000 | 8.81186 | 36.00000 | 39.00000 | 46.00000

group | gender AS2 | AS2 AS2 AS2 AS2 AS2 AS2 AS2
Mean N Min Max | Std. Dev. Q25 Median Q75

N. I F 48.50000 | 20 | 36.00000 | 60.00000 | 7.192833 | 42.50000 | 49.00000 | 54.50000
H.F. |F 46.00000 | 20 | 40.00000 | 58.00000 | 5.311358 | 42.00000 | 45.00000 | 48.00000
HF. | M 47.33333 9 33.00000 | 56.00000 | 7.382412 | 44.00000 | 47.00000 | 52.00000
C. F 47.69231 | 26 | 37.00000 | 58.00000 | 5.424162 | 45.00000 | 47.00000 | 52.00000
N. I M 48.42857 | 14 | 35.00000 | 59.00000 | 6.618323 | 44.00000 | 48.00000 | 54.00000
C. M 48.00000 4 | 43.00000 | 52.00000 | 3.915780 | 45.00000 | 48.50000 | 51.00000
gI:ps 47.59140 | 93 | 33.00000 | 60.00000 | 6.065291 | 43.00000 | 47.00000 | 52.00000

*Note: H.F. (Historic Female Achievement), N.

I.ghire of Intelligence), C. (Control)
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group | gender MD2 | MD2 MD2 MD2 MD2 MD2 MD2 MD2

Mean N Min Max | Std. Dev. Q25 Median Q75
N. F 51.45000 | 20 | 38.00000 | 60.00000 | 5.995393 | 48.50000 | 51.50000 | 55.50000
H. F 52.50000 | 20 | 44.00000 | 60.00000 | 6.435919 | 46.50000 | 50.00000 | 60.00000
H. M 50.33333 9 40.00000 | 58.00000 | 6.745369 | 47.00000 | 54.00000 | 55.00000
C. F 51.07692 | 26 | 36.00000 | 60.00000 | 5.864627 | 47.00000 | 52.00000 | 54.00000
N. I. M 50.71429 | 14 | 33.00000 | 60.00000 | 7.456835 | 47.00000 | 48.50000 | 57.00000
C. M 37.25000 4 28.00000 | 48.00000 | 8.220908 | 32.00000 | 36.50000 | 42.50000
gI:ps 50.74194 | 93 | 28.00000 | 60.00000 | 6.934324 | 47.00000 | 51.00000 | 56.00000

39.95000 14.00000 | 56.00000 | 9.84872 | 34.50000 | 41.00000 | 47.00000

36.05000 | 20 | 12.00000 | 60.00000 | 10.45529 | 32.50000 | 35.00000 | 40.50000

30.22222 9 15.00000 | 47.00000 | 12.55764 | 17.00000 | 30.00000 | 40.00000

36.46154 | 26 | 14.00000 | 54.00000 | 11.24715 | 27.00000 | 39.50000 | 45.00000

40.14286 | 14 | 21.00000 | 58.00000 | 10.85468 | 32.00000 | 42.00000 | 48.00000

36.50000 4 24.00000 | 51.00000 | 12.66228 | 26.00000 | 35.50000 | 47.00000

37.07527 | 93 | 12.00000 | 60.00000 | 10.98837 | 30.00000 | 39.00000 | 45.00000

group | gender T2 T2 T2 T2 T2 T2 T2 T2
Mean N Min Max | Std. Dev. Q25 Median Q75

N. F 43.55000 | 20 | 31.00000 | 60.00000 | 7.93045 | 37.50000 | 43.00000 | 50.00000
H. F 41.85000 | 20 | 27.00000 | 59.00000 | 8.98112 | 34.00000 | 42.50000 | 47.50000
H. M 37.11111 9 12.00000 | 48.00000 | 12.17009 | 28.00000 | 43.00000 | 45.00000
C. F 40.03846 | 26 | 13.00000 | 60.00000 | 9.92968 | 35.00000 | 42.00000 | 46.00000
N. M 43.14286 | 14 | 35.00000 | 60.00000 | 6.88205 | 37.00000 | 43.00000 | 47.00000
C. M 45.00000 4 36.00000 | 59.00000 | 9.83192 | 39.00000 | 42.50000 | 51.00000
gl:ps 41.58065 | 93 | 12.00000 | 60.00000 | 9.13941 | 36.00000 | 42.00000 | 47.00000
group | gender u2 u2 u2 u2 u2 u2 u2 u2
Mean N Min Max | Std. Dev. Q25 Median Q75

N. F 44.60000 | 20 | 18.00000 | 60.00000 | 12.11089 | 38.50000 | 47.00000 | 53.00000
H. F 43.15000 | 20 | 12.00000 | 60.00000 | 11.32429 | 40.50000 | 44.00000 | 49.00000
H. M 41.33333 9 18.00000 | 60.00000 | 15.09139 | 29.00000 | 48.00000 | 50.00000
C. F 4457692 | 26 | 23.00000 | 60.00000 | 9.55478 | 37.00000 | 46.00000 | 51.00000
N. M 45.28571 | 14 | 14.00000 | 60.00000 | 12.18718 | 39.00000 | 46.00000 | 54.00000
C. M 43.00000 4 25.00000 | 60.00000 | 14.35270 | 33.50000 | 43.50000 | 52.50000
gl:ps 44,00000 | 93 | 12.00000 | 60.00000 | 11.41985 | 39.00000 | 46.00000 | 51.00000

*Note: H.F. (Historic Female Achievement), N.

I.ghire of Intelligence), C. (Control)
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39.25000 23.00000 | 60.00000 | 9.85086 | 32.00000 | 40.50000 | 45.50000
31.20000 | 20 | 13.00000 | 60.00000 | 12.58905 | 24.00000 | 26.50000 | 38.50000
35.77778 9 12.00000 | 48.00000 | 12.65679 | 29.00000 | 41.00000 | 45.00000
37.34615 | 26 | 12.00000 | 60.00000 | 13.03209 | 24.00000 | 38.50000 | 48.00000
42.50000 | 14 | 22.00000 | 60.00000 | 10.98776 | 37.00000 | 46.00000 | 48.00000
45.75000 4 42.00000 | 50.00000 | 3.30404 | 43.50000 | 45.50000 | 48.00000

37.41935 | 93 | 12.00000 | 60.00000 | 12.10850 | 26.00000 | 39.00000 | 47.00000

*Note: H.F. (Historic Female Achievement), N. l.gtire of Intelligence), C. (Control)
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Plot of Means and Conf. Intervals (95.00%)
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* Note: Gender 1 (Female), 2 (Male); Group A (Historic Female Achievement), B (Nature of Intelligence), C (Control).
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Plot of Means and Conf. Intervals (95.00%)
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* Note: Gender 1 (Female), 2 (Male); Group A (Historic Female Achievement), B (Nature of Intelligence), C (Control).
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Plot of Means and Conf. Intervals (95.00%)
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* Note: Gender 1 (Female), 2 (Male); Group A (Historic Female Achievement), B (Nature of Intelligence), C (Control).
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Plot of Means and Conf. Intervals (95.00%)
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* Note: Gender 1 (Female), 2 (Male); Group A (Historic Female Achievement), B (Nature of Intelligence), C (Control).
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Plot of Means and Conf. Intervals (95.00%)
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* Note: Gender 1 (Female), 2 (Male); Group A (Historic Female Achievement), B (Nature of Intelligence), C (Control).
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Plot of Means and Conf. Intervals (95.00%)
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* Note: Gender 1 (Female), 2 (Male); Group A (Historic Female Achievement), B (Nature of Intelligence), C (Control).



