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rsity of Alabama 
Comfort Level 

 with serving on 
th serving on 
ts for validation.  

bility coefficient of 
that while there 

was no statistical difference between gender-based matched pair teams; there were differences in 
vel ratings on race-based teams.  White males and white females showed a significant 

preference for non-diverse teams, while non-white males and females showed a significant 
pre nalyses of group 

ing educators. 

 During the past decade, higher education programs have placed a premium on attracting 
and ining diversity has been 

 goal, increasing 
asures that 

d by social, 

rance or 
f ways.  Such environments can negatively affect adjustment, 

damage cognitive and affective development, and result in low self-efficacy expectations4,5.  A 
key  campuses seems 

tudies have 
examined the effect of liberal arts education alone on students’ attitudes with regard to diversity.  
Liberal arts education has been associated with a greater regard for civil rights and increased 
acceptance of issues related to racial tolerance6,7,8,9,10.  Similarly, students who progress through 
undergraduate education in general have been shown to adopt less conservative and traditional 
social views, and gain more liberal ones11,12. 
 

In contrast, Henderson-King and Kaleta13 have shown that students who are not exposed 
to diversity issues through appropriate coursework display less tolerant attitudes over a course of 

antzler, James Rich

 
Abstract 
 
 One of the goals of a new freshman engineering program at the Unive
was to increase the value of diversity among students.  The Team Identification 
Inventory (TICLE) was developed to assess an engineering student’s comfort
diverse engineering related teams in contrast with the student’s comfort level wi
teams of mostly white, males.  The TICLE was given to 399 engineering studen
The TICLE displayed a high level of reliability with a Cronbach alpha relia
.89, and strong evidence of validity through factor analysis.  Results indicated 

comfort le

ference for diverse teams.  Based on the psychometric analyses and initial a
differences, the TICLE shows promise as a diversity diagnostic tool for engineer
 
Introduction 
 

 retaining a diverse student body.  Recently, this emphasis on mainta
extended to include an emphasis on diversity awareness 1,2,3.  As a programmatic
diversity awareness among students can be difficult to evaluate adequately.  Me
explore a students’ understanding of the benefits of diversity are complicate
historical, and psychological influencers. 
 

Students of color and female students who experience climates of intole
discomfort are at risk in a number o

 in reducing the marginalization of minority students and women on college
to reside in the active examination of racism and sexism by all students.  Many s

Proceedings of the 2003 American Society for Engineering Education Annual Conference & Exposition Copyright 
 2003, American Society for Engineering Education 

 



a semester than they did at the beginning of the semester.  These results are 
others who fin t s

consistent with 
d tha imply being engaged in college education does not necessarily have an 

effe 14,15,16,17

 of color-blindness 
ty within college 

t educational 
chofield21 indicated 

p membership in understanding 
how individuals are treated.  This perspective is supported by the American ideal of respect for 
the  policies that 

e on race and 
areers.  Left to 
ness of the value 
tudents may not 

their emotional responses to issues related to diversity.  According 
to Tatum, simply presenting the cognitive issues of oppression to students without addressing the 
emo  to learning about 

ally mixed settings, 
d 3) students 

ith others most 
 equal status with 

lf-segregation is a major barrier to students understanding of 
div 24,25,26 27 ence with the 

ergence causes 
d by the desire to 
concepts that they 

/or disgust 

Crim  found that non-white students experienced “patterns of avoidance” from white 
stud y white students 

oidance was sensed 
not only in larger campus contexts, but also in small group settings.  The perception of the non-
white students in this study was that white students were uncomfortable with non-white students, 
and unconsciously showed this feeling through avoidance.   

 
Development of the TICLE 
 
 As part of the evaluation of a freshman engineering programs goal to increase the value 
of diversity among students, the Team Identification Comfort Level Inventory (TICLE) was 

ct on tolerance . 
 
The effect of a single course on tolerance underscores the inadequacy

as an effective solution to developing comfort and understanding of diversi
students18,19,20,21. Burbles and Rice18 pointed out that discussion of diversity issues, instead of 
encouraging divisiveness, promotes tolerance and acceptance.  They stated tha
institutions are excellent venues for facilitating discussion on diversity.  S
that the color-blind perspective devalues racial and ethnic grou

individual, however, ignoring group membership can lead to overlooking
negatively affect minority groups, and increase the tolerance for segregation. 

 
The juxtaposition of the color-blind perspective and the lack of discours

gender in colleges can lead to less tolerant graduates at the end of their college c
their own devices, college students are not well equipped to develop their aware
of diversity.  Tatum22 discussed this sentiment along with the observation that s
be able to effectively process 

tional responses is not effective.  She identified three sources of resistance
and discussing racism:  1) Race is considered a taboo topic especially in raci
2) students have been socialized to think of the United States as a just society an
initially deny any personal prejudice. 

 
Astin23 observed that when left to their own devices, students affiliate w

like themselves.  Students seek peers based on affiliation and perception of
other members of the group.  This se

ersity issues .  Dovidio & Gaertner  theorized that there is a converg
American egalitarian values and cultural influences such as racism.  This conv
internal conflict in white students, faculty, and staff.  This conflict is suppresse
treat all people equally.  White racial group members “develop non-racist self-
defend strongly but which result in the feeling of discomfort and uneasiness, and
around or fear of minority group members28. 
  

28

ents, faculty members, and staff.  The students interpreted this avoidance b
in classrooms and residence halls as feelings of dislike.  Furthermore, the av
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developed.  Although validated diversity related instruments exist such as the A
Diversity Scale29, and the Quick Discrimination Index30, none measure a studen
being placed in diverse work-related team settings.  More specifically, the TIC

ttitudes Toward 
t’s comfort with 

LE was developed 
to assess an engineering student’s comfort with serving on diverse engineering related teams in 
con , males.   

ed around the theory 
are of self-

e students not only have an affinity 
towards individuals like themselves, but that they have no conscious awareness of this affinity.  

ped that would identify a less-than-conscious comfort level 
with serving on teams with individuals unlike oneself. 

 increase the value of 
pe instrument 
E presents 

y team in order to 
wn a table 

graphic characteristics.  
socio-economic 

 speaking ability.  The 
resp , as to their 

gineering-related 
ories on a 

 were recoded to 
. 

fort with racially 
 explore gender 
priate response 

five teams considered 
 context, a diverse team indicates a 

team e, a hypothetical team 
am since it is 
in and of itself.  

Within each domain (race and gender), five diverse teams are matched exactly with five non-
diverse teams on each demographic except the domain specific category.  Theoretically, any 
significant difference in comfort level ratings between the five diverse and five non-diverse 
teams can be attributed to race and/or gender depending on the domain.   

 
The three items designated as “appropriate response” items are hypothetical teams 

designed to induce a feeling of discomfort by most any English-as-first-language respondent.  
These teams consist of three members each of who have little engineering experience and low 

trast with the student’s comfort level with serving on teams of mostly white
 
 The framework informing the development of an instrument revolv
that students are more comfortable with homogenous groups, and they are unaw
segregating practices26. This theory assumes that colleg

An instrument needed to be develo

 
Item Development and Content Validity 
 

In order to better understand the college’s progress in the goal to
diversity among students, the evaluation team developed the 23-item, Likert-ty
called the Team Identification Comfort Level Inventory (TICLE)31.  The TICL
respondents with a hypothetical situation of serving on a multi-disciplinar
complete an unspecified engineering related problem.  The respondent is sho
containing three hypothetical team members and their associated demo
The characteristics for team members are race, gender, engineering experience, 
background, religious affiliation, physical disability, and English

ondent is asked to rate teams on a 10 point Likert-type scale, scaled 0 to 9
pleasure with working on each hypothetical team to solve an unspecified en
task.  The 0 to 9 scale was used to coincide with the 10 point response categ
commercially available SCANTRON answer sheet.  For analyses, the responses
a 1 to 10 scale, with 1 being the lowest comfort level and 10 being the highest
 

The TICLE contains ten teams targeted to explore a participant’s com
diverse and racially non-diverse teams (Race Domain), ten teams targeted to
related comfort level (Gender Domain), and three teams designated as appro
items.  The ten race and ten gender specific teams are each subdivided into 
as diverse and five teams considered as non-diverse.  In this

 that consists of mostly non-white, and/or female members.  Therefor
consisting of three African-American males would be considered a diverse te
diverse compared to the overall engineering industry, not necessarily diverse 
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English speaking ability.  High comfort level scores on the appropriate response items may 
indicate a desire by the participant to respond to all questions in a socially acceptable manner.  

d from the TICLE; 
 appropriate 

s across the 
items representing each grouping.  The four race/gender, diverse/non-diverse groupings have a 

nge is from 3 to 30. 

 of the TICLE 
, these faculty 
TICLE for 
 instrument by 

 participants.  Thirteen of 
the participants were freshman engineering students, and seventeen were senior level engineering 

e asked their impressions regarding readability of instructions, ease of 
administration, and their general perceptions of the TICLE as an instrument.  Comments from 

ICLE. 

ts.  Its use in other 
E responses from 
 engineering 
=279) were 

 (n=83) were 
s non-Hispanic 

, and four percent 
espondents are 

e percent (n=91) female.  The data were gathered over a twelve-month 
period from spring 2000, to spring of 2001.  Engineering students were asked to complete the 

us scheduled engineering class times.  Respondents were requested to work 
on their own as quickly as they could.  Although speed was encouraged, there was no time limit 

t they did not 
opriate responses to 
 encourage more 

Psychometric Analyses 
 
 Pearson product-moment item to total correlation coefficients were computed, and all 
were high enough to suggest that the theoretical construct of comfort level was represented.  The 
lowest item to total correlation was .341 for item number 5.  All other item-to-total correlation 
coefficients were .450 or higher.  Strong item to total score correlations indicate that the items 
are good indicators of the overall construct comfort with diversity.  Individual items with item to 
total correlation coefficients over .4 are considered to be strong items.  With all but one item 

 
As product of the development, five summed groupings are generate

racially diverse, racially non-diverse, gender diverse, gender non-diverse, and
response.  The scores for the groupings are computed by summation of response

potential recoded score range of 5 to 50, and the appropriate response scale ra
 

Engineering faculty members were asked to assess the appropriateness
questions and the hypothetical situation presented to respondents.  Additionally
members along with independent engineering education evaluators assessed the 
readability.  Comments and suggestions were incorporated into the design of the
the development team.  A pilot administration was conducted using 30

students.  Respondents wer

these pilot participants were used to increase the readability and layout of the T
 
Subjects, Data Set, and Context 
 

The TICLE is intended for use with undergraduate engineering studen
populations will need further research.  The data set contains completed TICL
399 undergraduate engineering students.  All respondents were enrolled in the
program at the University of Alabama.  Seventy percent of the respondents (n
freshmen, 3.8% (n=15) were sophomores, 5.5% (n=22) were juniors, and 20.8%
senior level students.   Seventy-nine percent of respondents are self identified a
Caucasian students (n=315), seventeen percent are African-American (n=69)
(n=15) are from other racial/ethnic categories.  Seventy-seven percent (n=308) r
male, and twenty-thre

TICLE during vario

for completion.  Students were asked to respond without hesitation to ensure tha
analyze responses while completing the TICLE.  Since there are socially appr
questions pertaining to diversity, the increased speed of the respondent should
honest answers to the items. 
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displaying Pearson correlation coefficients over .4, the items seem to be strongly related to the 
overall construct. 

ted for the total score, 
e, gender diverse, race 

pectively.  The total score 
Cronbach coefficient of the TICLE indicates evidence of reliability for the instrument and 

r to better 
timal number of 

 TICLE was created 
se categories, the 

tors.  The domain 
air items that were consistent on every other 

dem ographics, other than the domain specific 
dem erlying dimensions to 

results can be 

od, and the 
omponents method 

he simple solution.  A varimax rotation method was 
use l method that 

ch factor is totally 
l be uncorrelated 

actor explains a 

% of the variability in the original 23 items.  The five-
factor solution meets the Kaiser rule of thumb that suggests using factors with eigenvalues at or 
ove inimal rounding 

sociated with the 

e items within 
st solution with 

The majority of items held moderate to high sum of the squared factor loadings indicating 
good item fit with the factor solution.  Only two items, 2 and 18, had extraction communality 
estimates lower than .600, at .488 and .549 respectively (see Table 4).  The communality 
estimates for each item is the amount of variability within that item explained by the factor 
solution.  Large communality estimates for most variables indicates that the solution explains a 
great deal of the initial variability within the original, unreduced data matrix.  The communality 
estimates for the items of the TICLE indicate that a small amount of explained variability within 
the items was lost due to reduction. 

 
 A Cronbach’s Alpha reliability coefficient of 0.8922 was compu
and 0.6147, 0.6166, 0.5990, 0.7781, and 0.7891 for the gender non-divers
non-diverse, race diverse, and appropriate response scales res

indication of a represented theoretical contract via the items on the TICLE. 
 

An exploratory factor analysis was computed using TICLE items in orde
understand the underlying factors within the instrument, and determine the op
underlying dimensions, or factors, in a reduction of TICLE items.  While the
with pre-defined domain specific questions separated into diverse and non-diver
summation of these questions do not necessarily constitute homogeneous fac
specific questions were developed as matched p

ographic category, or “distracter” dem
ographic category.  The research question of interest is, “Are there und

the TICLE that are related to the “distracter” categories.  If so, then the TICLE 
analyzed at another level of analysis:  The sub-scale level. 

 
The principal components extraction method, maximum likelihood meth

principal axis factoring method were all considered, however, the principal c
seemed to be the most useful in clarifying t

d to further define the factors.  The varimax rotation method is an orthogona
mathematically rotates factors in multi-dimensional space in such a way that ea
unique from the others.  By using an orthogonal rotation method, the factors wil
with one another.  This lack of correlation between factors ensures that each f
unique portion of variability within the instrument32. 

 
A five-factor solution explains 68.4

r 1.00 33.  Factor V does have a computed eigenvalue of 0.99, however, the m
of this value meets the Kaiser rule of thumb.  Upon inspection of the items as
five-factor solution, this solution seems to be the best in terms of the simple solution.  In this 
context, the simple solution is the rotated factor structure that clearly defines th
each factor.  The delineation of items in the five-factor solution gave the cleare
regard to construct commonality among factor items. 
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 The five factors and their domains are shown in Table 1.   Factor I cont
all which have in common low to moderate experience of the hypothetical team
five items with heaviest loading for Factor II all have at least one non-white tea
the majority of members having fluent English skills and moderate to high ex
items associated with Factor III all have at least one non-white team membe
who have low to adequate English skills with moderate to high experience.  

ains seven items 
 members.  The 
m member, with 

perience.  The six 
r, with the majority 
Factor IV has two 

h and male.  Factor V 
contains three items with all female members fluent in English with high experience levels.   
 
Ta :  Item c ive-factor solution and matched TICLE items*.

items all of which contain all white members who are fluent in Englis

ble 1 s in each fa tor of the f
 

Lo
Exper

Fac r II Fa
 Non-Wh

dera
xper.

ctor
ite 

Fluent 
Mo te 

E  

 III 
Non-W

on-F
igh Exp r.

Fac
hite 

N luent 
H e

tor IV 
W
Flu
M

Factor V
hite 
ent 
ale 

13 (AR) 11 (7) 21 (3) 1 (8) 5 (9) 
20 (AR) 7 (11) 3 (21) 16 (10) 9 (5) 

4 (17) 10 (16) 4 (12)  8 (1) 

6) 22 (18)   
19 (23)  18 (22)   

 

1

 

Factor I 
w 
ience 

to  
Fluent 

High Exper. 
Female 

2 (AR) 6 (15) 12 (4) 
23 (19) 15 (

17 (14)     
    

*Number in parentheses denotes the matched domain item on the TICLE.  AR denotes an 
App

tched pair.  The 
exception to this is evident in racially imbalanced pairs that cross over factors as in items 10 and 
16, or gender imbalanced pairs that cross over factors as in items 8 and 1. 

 
Cronbach alpha reliability coefficients were computed for each of the factors.  Factor I 

through Factor V had Cronbach alpha levels at 0.85, 0.86, 0.84, 0.71, and 0.76 respectively.  
These moderate to high reliability coefficients indicate reliable TICLE sub-scales derived from 
the exploratory factor analysis. 

 
 

ropriate Response question. 
 

The majority of the items loaded on the same factor as their domain ma
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Between Group Differences 
 

s the following 
tion:  For the four groups, white males, non-white males, white females, and non-

white females, is there a within group difference between ratings on both levels of the race and 
gen

puted with 
diversity categories as two levels of the repeated measures factor for exploration of the research 
que nalysis performed for 

es (Table 2) 
dent on the 

ificant effect by 
95) = 2.232, p = 

 main effect of diversity category was also not statistically 
yses within the 

gender domain indicated no statistically significant differences for the interaction of race and sex 
0.658, p = .418] or 

 Gender Domain. 

The data gathered for validation of the TICLE were analyzed to addres
research ques

der domains? 
 
A two-way unbalance repeated measures analysis of variance was com

stion.  The race and gender domains were treated separately, with an a
each.   

 
For the gender domain diversity categories, the within subjects analys

indicated that there is no interaction effect between race and sex of the respon
repeated measure diversity category  [F (1, 395) = 0.005, p = .944], nor any sign
race of respondent [F (1, 395) = 1.003, p = .317] or sex of respondent [F (1, 3
.136].  The repeated measures
significant [F (1, 395) = 0.000, p = .990].  Similarly, the between subjects anal

[F (1, 395) = 3.602, p = .058], or for the main effects of race [F (1, 395) = 
gender [F (1, 395) = 2.829, p = .093]. 
 
Table 2:  Repeated measures analysis of variance within subjects table for the  

F    MS     p 

 0.000  0.0014  .990 
 .136 

GE .317 
.944 

-Diverse teams 

The within subjects analyses for the Race Domain categories (Table 3) indicate there is 
no interaction effect between race and sex of the respondent on the repeated measures variable [F 
(1, 395) = 0.005, p = .944], nor any effect by sex of respondent [F (1, 395) = 2.089 p = .149].  
The Race Domain repeated measures main effect of diversity category was also not statistically 
significant [F (1, 395) = 2.408, p = .122].  However, the effect by race of respondent on the 
repeated measures variable was significant at the .05 alpha level [F (1, 395) = 27.744 p < .001].  
White respondents had higher racially non-diverse team comfort ratings and lower racially 
diverse team comfort ratings than non-white respondents. 
 
 
 

 
Source     df     

GENDOM1    1 
GENDOM X Gender   1  2.232  19.865 

NDOM X Race   1  1.003  8.930  
GENDOM X Gender X Race  1  0.005  0.0435  
Error     395  (8.900) 
 
Note.  Value enclosed in parentheses represents mean square error. 
1 – GENDOM is the repeated measures variable consisting of Gender Diverse and Gender Non
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Table 3:  Repeated measures analysis of variance within subjects table for the Race Domain.  

    p 

.122 
2 88  .149 

744  362.39  <.001 
RACEDOM X Gender X Race 1  0.005  0.0647  .944 

 
Not

e Non-Diverse teams 

ects of sex [F (1, 
= .396] were not significant, the 

interaction effect of sex by race of respondent was [F (1, 395) = 7.217, p = .008].  The average 
477, SEM = .724] 

and non-white males [M = 34.228, SEM = .768] are higher than those of non-white females [M = 

he Race Domain. 

 
Source    df     F    MS  

RACEDOM1    1  2.408  31.451  
RACEDOM X Gender  1  .089  27.2
RACEDOM X Race   1  27.

Error     395  (13.062) 

e.  Value enclosed in parentheses represents mean square error. 
1 – RACEDOM is the repeated measures variable consisting of Race Diverse and Rac

 
The between subjects analysis (Table 4) indicates that while the main eff

395) = 0.287, p = .593] and race [F (1, 395) = 0.723, p 

ratings between diverse and non-diverse categories for white females [M = 34.

31.685, SEM = 1.115] and white males [M = 32.779, SEM = .366]. 
 
Table 4:  Repeated measures analysis of variance between subjects table for t  

Source     df     F    MS     p 

.593 
Race     1  0.723  48.564  .396 
Gender X Race .008 
Error     395  9) 
 

 
p t  fo ain  ca  r s b an  of respondents.

 

Gender     1  2.870  19.258  

  1  7.217  484.766 
(67.16

Table 5:  Descri tive sta istics r dom  and tegory ating y sex d race
 

 hite ales 
(n= 1) 

Whi  Fema s 
=64) 

on-wh e 
Male

 

W  M
25

te le
(n

N it
s  

(n=57) 

Non-white 
Females 
(n=27) 

 Mean SD   Mean SD Mean SD Mean SD 

Gender Non-Diverse 32.58 5.74 32.34 6.62 33.18 6.30 29.89 8.39 
Gender Diverse 31.89 5.78 32.47 6.71 33.04 6.01 30.63 8.78 
         
Race Non-Diverse 33.69 5.32 34.86 5.33 33.28 6.59 30.26 8.12 
Race Diverse 31.87 7.09 34.09 5.93 35.18 6.79 33.11 8.82 
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 Conclusions 
 

th a total score 
otal correlation 

retical 
uld be noted that 

re not true sub-scales of the TICLE, they are groupings of matched pair items on 
one ence of construct 

nts extraction and 
e variability within 

re clear groupings of items 
bas r I), Nonwhite-

Experience (Factor III), 
V). 

factoring as seen 
lized 

d on certain team 
ance in judging 
m members with 

, regardless of any other characteristic, factored together well.  Those with 
hig etermining ideal 

on experience of the 
sh fluency of the 

r of team members 

te that students are 
mmunicate 

ty, race and even 
oratory factor 

ana udents will self-

E, it does show 
tent and construct validity.  Subsequent research will 

focus on the TICLE’s ability to distinguish comfort level between groups of students, as well as 
utilization of item response theory to analyze difficulty and ability patterns for each TICLE item. 
 
 The analyses of TICLE scores seem to support the contention that students prefer 
homogenous groups.  While the analyses show that students from different racial backgrounds 
and of different genders indicate no difference in comfort with serving on teams in general based 
on overall TICLE scores, the analysis of matched pair domain items indicates that they do seem 
to prefer homogenous teams with regard to race.  

 Upon inspection, the TICLE displayed sound evidence of reliability wi
Cronbach alpha reliability coefficient of .892.  Combined with the high item to t
coefficients, the TICLE can be described as being well developed in terms of its theo
construct.  The pre-defined subscales held smaller reliability coefficients.  It sho
those scales a

 of either the race or gender domain.  The high instrument reliability is evid
related validity.   
 

An exploratory factor analysis of the TICLE using principal compone
varimax rotation indicated that a five-factor solution explaining 68.4% of th
the instrument was the best simple solution.  These five factors we

ed on similar team characteristics and were labeled; Low Experience (Facto
Fluent-Moderate Experience (Factor II), Nonwhite- Not fluent-High 
White-Fluent-Male (Factor IV), and Fluent-High Experience-Female (Factor 

 
The multidimensional nature of the TICLE allowed for unique, layered 

in the factor analysis.  This factoring of the items indicates that respondents uti
categorization schemes that give an insight into the level of importance place
member traits.  Experience of the potential team members is of the most import
the acceptance of a hypothetical team.  Those teams that had the majority of tea
low experience levels 

h to moderate experience factored on different team characteristics.  When d
work teams, engineering students seem to place a great deal of emphasis 
team members.  After experience, sub-scales seemed to be determined by Engli
team members.  Once fluency was assessed, race of team members and gende
played a role in factoring.   

 
The different levels associated with comfort of team assignment indica

most concerned with whether or not team members are competent and can co
effectively with English only speakers.  Beyond these assessments of team utili
gender, to some degree, play a role in a students’ feelings of comfort.  This expl

lysis does seem to support the theoretical construct that engineering st
segregate based on race and gender.   

 
Although more validation analyses need to be undertaken with the TICL

evidence of strong reliability and of con
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ms showed that 

les, non-white 
iverse and gender 

othetical teams, 
ams that consist 
rience level of 

bility may have an effect on the overall comfort a student 
has udents when the 

 The repeated measures analysis of variance results for Gender Domain ite
students from each of the four demographic categories white males, white fema
males, and non-white females all had statistically similar rankings for gender d
non-diverse teams.  This indicates that in regard to the gender makeup of hyp
engineering students in this sample did not show a preference for serving on te
mostly of the same gender as the respondent.  While other factors such as expe
team members and English speaking a

 with serving on a team, this level of comfort is consistent for engineering st
gender makeup of the same teams is reversed.   
 
  preference for teams 

o be precise, the 
e teams consisted of all or majority white team members, while the racially 

diverse teams consisted of all or majority non-white members.  White students gave higher 
 scores to teams that had mostly or all white members in the matched pair teams within 

the race domain.  Non-white students gave higher comfort scores to teams that did not consist of 

 cators in one of 
ent comfort with 
k in both industry 

 comfort.   
  
  develop a better 

als from various 
  This diagnostic 

loping specific programs 
aim d at increasing student understanding of diversity issues. 

And thirdly, the TICLE may be used as a pre-post measure of program effectiveness.  
iversity level can be 

assessed by administering the TICLE before program activities and at points along a diversity 
awareness programs’ existence.  This use of the TICLE may prove to be very valuable for 
engineering educators; however, more research is needed to assess its evaluative use. 
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In terms of the race domain, white and non-white students showed a
that consisted of team members with similar racial makeup to the respondent.  T
racially non-divers

comfort

mostly white students.   
 
Discussion 
 

The TICLE is presented as a tool that can be used by engineering edu
three ways.  First, using raw TICLE scores, educators can simply explore stud
serving on teams in general.  With an increasing emphasis placed on teamwor
and engineering programs, this feature of the TICLE can be useful in assessing team

Secondly, the TICLE can be used as a diagnostic tool by educators to
understanding of student comfort with serving on teams consisting of individu
racial backgrounds, and teams made up of majority male or female members.
use of the TICLE may aid engineering programs in steps toward deve

e
 

Changes in student comfort levels either at a general team level, or team d

Proceedings of the 2003 American Society for Engineering Education Annual Conference & Exposition Copyright 
 2003, American Society for Engineering Education 



1.  Humphreys, D.  (1998).  Higher education, race & diversity:  Views from the field.  (ERIC Document 

. A., Rawlings, H., Ards, S. & Sherman, J. (1997). State strategies to address diversity and 
en ducation Commission 

O. 
iversity Park, PA:  Alliance 

no students.  Research in Higher 
Ed

ination on the 
ion, 67 (2), 119-148. 

 and the integration of 
po

lerance for nonconformity.  San Francisco:  Jossey-
Ba

h and Society, 12, 17-32. 
r the liberal arts:  Assessing 

in
cal attitudes over the life span:  The 

Be
 and change: 

d Sons. 
(2000).  Learning about social diversity:  The undergraduate 

ex
he effect of student peers.  

U tion Research, Los 

., & Turner, H. C.  (1962).  The impact of college upon political knowledge, 
pa

ubjects differing in 
f college education over four years.   Genetic Psychology Monographs, 72, 247-287. 

 and attitude change 

8. Burbles, N. C., & Rice, S.  (1991).  Dialogue across differences:  Continuing the conversation.  Harvard 
Ed

re not the answers:  Confronting the 
al Research Journal, 32 

(3
it, L.  (1991).  Seeing color.  Rethinking Schools, 5, 5-6. 

anks & C. A. McGee 
Simon & Schuster, 

tion of racial identity 

  What matters in college:  Four critical years revisited.  San Francisco:  Jossey-
Bass. 

24. Bunzel, J. H.  (1992).  Race relations on campus:  Stanford students speak.  Stanford:  The Stanford 
Alumni Association. 

25. Duster, T.  (1993).  The diversity of University of California at Berkely:  An emerging reformulation of 
“competence” in an increasingly multicultural world.  In B. W. Thompson & S. Tyagi (Eds.), Beyond a dream 
deferred:  Multicultural education and the politics of excellence (pp. 231-255).  Minneapolis, MN:  University of 
Minnesota Press. 

26. Hurtado, S., Dey, E. L.,  & Trevi ño, J.  (1994).  Exclusion or self-segregation:  Interaction across 
racial/ethnic groups on college campuses.  A paper presented at the annual meeting of the American Educational 
Research Association, New Orleans, LA. 

Reproduction Service No. ED 423778). 
2.  Ratliff, C

hance equity in higher education.  State Higher Education Executive Officers Association; E
of the States: Denver, C

3.   Nelsen, A. K.  (1994).  Crucial practices for diversity.  A project report.  Un
for Undergraduate Education. 

4.   Hurtado, S.  (1994).  The institutional climate for talented Lati
ucation, 21 (3), 21-41. 

5.   Nora, A. & Carera, A. F.  (1996).  The role of perceptions for prejudice and discrim
adjustment of minority students to college.  Journal of Higher Educat

6. Chickering, A.  (1969).  Education and identity.  San Francisco:  Jossey-Bass. 
7. Finney, H.  (1974).  Political dimensions of college impact on civil-libertarianism

litical perspective:  A longitudinal analysis.  Sociology of Education, 47, 214-250. 
8. Nunn, C., Crockett, H., & Williams, J.  (1978).  To

ss. 
9. Rich, H.  (1980).  Tolerance for civil liberties among college students.  Yout
10. Winter, D., MeClelland, D., & Stewart, A.  (1981).  A new case fo

stitutional goals and student development.  San Francisco:  Jossey-Bass. 
11. Alwin, D.F., Cohen R. L., & Newcomb, T.M.  (1991).  Politi

nnington women after fiN years.  Madison, WI:  University of Wisconsin Press. 
12. Newcomb, T.M., Koenig, K.E., Flacks, R., and Warwick, D.P. (1967) . Persistence

Bennington college and its students after twenty-five years.  New York: John Wiley an
13. Henderson-King, D., & Kaleta, A.  

perience and intergroup tolerance.  The Journal of Higher Education, 71 (2), 142-164. 
14. Dey, E. (1989).  College impact and student liberalism revisited.  T

npublished manuscript, University of California, Graduate School of Education, Higher Educa
Angeles. 

15. McClintock, C. G
rticipation, and values.  Human Relations, 15, 163-176. 

16. Plant, W. P.  (1965).  Longitudinal changes in intolerance and authoritarianism for s
amounts o

17. Wilder, D., Hoyt, A., Surbeck, B., Wilder, J., & Carney, R.  (1986).  Greek affiliation
in college students.  Journal of College Student Personnel, 27, 510-519. 

1
ucational Review 61 (4), 393-416. 

19. Cochran-Smith, M.  (1995).  Color blindness and basket making a
dilemmas of race, culture, and language diversity in teacher education.  American Education

), 493-522. 
20. Delp
21. Schofield, J. W.  (1995).  Improving intergroup relations among students.  In J. A. B

Banks (Eds.), Handbook of research on multicultural education (pp. 635-646).  New York:  
Macmillan. 

22. Tatum, B. D.  (1992).  Talking about race, learning about racism:  The applica
development theory in the classroom.  Harvard Educational Review 62 (1), 1-24. 

23. Astin, A. W.  (1993).

Proceedings of the 2003 American Society for Engineering Education Annual Conference & Exposition Copyright 
 2003, American Society for Engineering Education 



Proceedings of the 2003 American Society for Engineering Education Annual Conference & Exposition Copyright 
 2003, American Society for Engineering Education 

ovidio, J. F. & Gaertner, S. L. (Eds.).   (1986).  Prejudice, Discrimination and Racism.  Orlando:  

E. J. (1988).  Aversive racism on campus:  Explaining mechanisms of isolation for students and 
sta tudy of Higher 

rd Diversity Scale 

ation of the quick 
DI).  Education and Psychological Measurement, 55 (6), 1016-1031. 

tification Comfort 
).  (Unpublished instrument available from Censeo Research Services, 337 Lucerne Blvd., 

W.  (1978).  Factor Analysis:  Statistical Methods and Practical Issues.  Newbury 
Park, CA:  Sage Publications.. 

33. Kaiser, H. F.  (1960).  The application of electronic computers to factor analysis. Educational and 

 
niversity of 
their TIDE 
valuation company 

a in Tuscaloosa.  His 
nd design, especially design and maintenance of highway 

bridges.  He has worked with faculty and researchers at UA and other Foundation Coalition universities since 1994 
to develop innovative programs and tools for engineering education. 
 
KEVIN WHITAKER is the associate dean for academic programs in the University of Alabama’s College of 
Engineering.  He is involved with numerous research efforts related to innovative instrumentation and curriculum 
design, both at the higher education level and with future K-12 teachers. 
 

27. D
Academic Press. 

28. Crim, 
ff of color on campus.  Paper presented at the Annual Meeting of the Association for the S

Education, Miami, FL. 
29. Montei, M. S., Adams, & Eggers  (1996).  Validity of Scores on the Attitudes towa

(A STD ).  Educational and Psychological Measurement, 56, (2), 293-303. 
30. Ponterotto, J. G., Burkard, A., & Rieger B. P.  (1995).  Development and initial valid

discrimination index (Q
31. Dantzler, J. A., Burry-Stock, J., Freeman, N., & Richardson, J.  (1999).  Team Iden

Level Inventory (TICLE
Birmingham, AL  35209) 

32. Kim, J. & Mueller, C. 

Psychological Measurement, 20, 141-151. 
 
 

JOHN A. DANTZLER is a doctoral candidate in Educational Research and Evaluation at The U
Alabama.  He has worked with the University’s School of Engineering as primary evaluator for 
freshman-engineering program.  He is also President of Censeo Research Services, a program e
located in Birmingham, Alabama. 
 
JIM RICHARDSON is an associate professor of civil engineering at the University of Alabam
teaching and research interests include structural analysis a


	Introduction
	Development of the TICLE
	Item Development and Content Validity
	Subjects, Data Set, and Context

	Psychometric Analyses
	Between Group Differences
	
	
	
	
	
	The data gathered for validation of the TICLE were analyzed to address the following research question:  For the four groups, white males, non-white males, white females, and non-white females, is there a within group difference between ratings on both l
	A two-way unbalance repeated measures analysis of variance was computed with diversity categories as two levels of the repeated measures factor for exploration of the research question.  The race and gender domains were treated separately, with an analys
	For the gender domain diversity categories, the within subjects analyses (Table 2) indicated that there is no interaction effect between race and sex of the respondent on the repeated measure diversity category  [F (1, 395) = 0.005, p = .944], nor an
	The within subjects analyses for the Race Domain categories (Table 3) indicate there is no interaction effect between race and sex of the respondent on the repeated measures variable [F (1, 395) = 0.005, p = .944], nor any effect by sex of respondent
	The between subjects analysis (Table 4) indicates that while the main effects of sex [F (1, 395) = 0.287, p = .593] and race [F (1, 395) = 0.723, p = .396] were not significant, the interaction effect of sex by race of respondent was [F (1, 395) 
	Conclusions






	Discussion
	Acknowledgement

