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Introduction
	 Calls to increase the representation of minorities in engineering are not rare. 
The National Action Council for Minorities in Engineering (NACME) refers to the 
problem of minority underrepresentation in engineering as “the ‘new’ American 
dilemma.” John Brooks Slaughter, NACME president and CEO, explains:

The ‘New’ American Dilemma is this nation’s failure to educate and 
develop a growing proportion of its potential talent base—African 
Americans, Latinos and American Indians—as its need for people 
with skills in science and engineering is escalating (National Action 
Council of Minorities in Engineering, 2008, p. 1).

	 Despite the convocations to promote policies conducive to increasing the 
numbers of African-Americans, Hispanics and Native Americans in engineer-
ing, many of the current reports and persuasive statements to innovate the 
teaching of engineering do not include arguments or provisions focusing upon 
the underrepresentation of minorities (Basken, 2009; Sheppard, Macatangay, 
Colby, and Sullivan, 2009). Their foci, however, seem to be solely in the low 
supply of students compared to the projected demand for these students in 
engineering. 
	 Numerous reports recognize the importance of precollege experiences in 
student career choices. Teachers’ understandings and perceptions are impor-
tant aspects to consider in the development of student attitudes and knowl-
edge in engineering since teachers’ subject knowledge greatly influences 
their students’ abilities in that subject (U.S. Department of Education 2001; 
National Research Council 2002; National Academies Committee on Science 
Engineering and Public Policy 2006). 
	 The purpose of the current pilot study is to shed light into teachers’ per-
ceptions of design, engineering and technology. These three terms are used 
to acknowledge the inclusion of design and engineering within technology 
education (Yasar, Baker, Robinson-Kurpius, Krause, and Roberts, 2006). More 
specifically, differences in teachers’ perceptions by gender and ethnicity are 
explored. This mixed-methods study builds upon results of a reliable and valid 
design, engineering and technology (DET) survey developed at Arizona State 
University (Yasar et al., 2006). Within this study, the DET Survey was given 
to 35 elementary teachers who participated in a week-long teacher profes-
sional development workshop at Purdue University in the summer of 2007. 
Extending survey findings, the researchers interviewed two minority teachers 
and one majority teacher to explore more in-depth perceptions the teachers 
had of design, engineering, and technology.  

Literature Review
	 There is consensus about the importance that precollege experiences have 
in the preparation of scientists and engineers, specifically among minorities. 
The 2005 Nation’s report card states that:

In 2004, approximately 7 percent of Whites, ages 18 through 24 who were 
no longer in elementary or secondary school, had not graduated from 
high school. The corresponding percentage for Blacks was 12 percent. For 
Hispanics, it was 24 percent, and for Asian/Pacific Islanders, it was 4 per-
cent… Black and Hispanic graduates were less likely than White gradu-
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ates to have completed 
calculus or advanced sci-
ence courses and to have 
higher GPAs…(National 
Center for Education 
Statistics, 2007, p 28). 

	 Authors have recognized 
many factors as possible 
causes of underrepresented 
minorities’ disadvantages 
in science and engineering. 
Among these factors include 
the low socioeconomic sta-
tus of minority families, an 
absence of parental support 
(especially within single 
parent households), lan-
guage and cultural barriers, 
low socioeconomic status of 
schools, (particularly inner-
city or rural schools), and 
a lack of role models and 
mentors, including little to 
no representation of minori-
ties in the teaching profes-
sion (Gasbarra and Johnson, 
2008; Matthews, 1990; Dix, 
1987; Jones, Mullis, Raizen, 
Weiss, and Weston, 1992; 
National Science Foundation, 
1999;Ramirez, Laurel, and 
Rodriguez-Aguilar, 1999).  
In a study of barriers for 
African-American students, 
Hall and Post-Kammer (1987) noted that the students were not entering sci-
ence careers because of poor academic preparation, differing career interests, 
a lack of educational and career planning, and an absence of role models and 
career opportunities. 
	 Despite the barriers that minorities might have entering science and engi-
neering careers, research points to the positive attitudes that many students 
have about science and about curricular changes that can be made to assist 
these students’ chances for success in science or engineering careers. Using 
National Educational Longitudinal Survey (NELS) data from 1988-1992, 
Hanson and Johnson (2000) found that compared to White women and to 
African-American males, African-American women were not disadvantaged 
on a variety of science measures, and, when compared to White women, 
had more positive attitudes about science. Jones, Mullis, Raizen, Weiss and 
Weston (1992), and Kahle and Lakes (1983) found that White and African-
American females were more motivated to continue taking science courses 
when they engaged in science activities outside of the classroom or engaged 
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in inquiry-based, hands-on classroom activities (Greenfield, 1996). Newbill 
and Cennamo (2008) recommend that when designing curriculum for girls, 
instructors recognize and examine the negative emotions that girls have about 
science, connect girls to positive female role models who demonstrate positive 
attitudes about science, and acknowledge the current attitudes that girls have 
about science. 
	 Related to teachers, a factor that has gained interest is that of their percep-
tions and the influence of their perceptions on minority students. Matthews 
(1990) reported the inequalities in teachers’ counseling and feedback between 
minorities and non-minorities in Chicago metropolitan area schools. Authors 
identify the classroom environment  and teacher perceptions or “teacher 
warmth as factors related to minorities’ attitudes about science and/or engi-
neering (Gilmartin, Li, and Aschbacher, 2006; Weinburgh, 2003; Weinburgh 
and Steele, 2000; Brown, 2002; Brown, 2008). For the case of Hispanics, the 
roles that teachers play in the students’ acquisition of a scientific or engineering 
identity were found to be comparable to the roles of the family (Brown, 2002; 
Brown, 2008). For this reason, misconceptions or negative attitudes of teachers 
toward their students can cause devastating effects in the career interests of 
minorities and in their subsequent pursuits of an engineering career. 
	 Literature in engineering education emphasizes the role of preschool to 
12th grade teachers in the attitudes of minorities in precollege classroom. In 
2004, the American Society for Engineering Education published an analysis 
of current practices and guidelines for the future of engineering in the K-12 
classroom (Douglas, Iversen, and Kalyandurg, 2004). A portion of this report 
included a survey about teachers’ thoughts of engineering as an academic 
career pathway for students. Shockingly, from the 522 respondents (92.3 per-
cent of them White), 56.9 percent thought that “some” of their students could 
succeed as engineers. For their perspectives on women and underrepresented 
minorities, engineering had the lowest “accessibility” score compared to pro-
fessions such as law, medicine, finance and teaching. In other words, to the 
majority of surveyed teachers, only some students could succeed in engineer-
ing since women and minorities have limited access to the field. Similar teach-
ers’ perspectives are reported by Yasar et al., (2006). In this study, teachers were 
asked whether most people feel that minority students (i.e., African American, 
Hispanic/Latino and Native American) can do well in design, engineering and 
technology. The authors reported that within their sample, teachers do think 
that “most people have stereotypical perceptions of the lack of ability of fe-
males and minority students to do well in engineering” (p. 212). This situation 
is surprising given the influence that many teachers have over students and 
their career paths. 

Pilot Study Design
	 Because the purpose of this pilot study was to examine teachers’ DET 
(Design, Engineering, and Technology) perceptions, as well as to understand 
qualitatively why some of the teachers responded as they did to a portion of a 
design, engineering, and technology (DET) survey, a sequential-explanatory-
integrated mixed methods approach was used (Creswell, 2003). More specifi-
cally, this approach “begins with a quantitative method in which theories and 
concepts are tested, to be followed by a qualitative method involving detailed 

exploration with a few cases or individuals” (Creswell, 2003, p.16). 

Phase 1: A Quantitative Exploration of Teachers’ Perceptions 	
	              of Design, Engineering, and Technology

Research Question
	 This phase examined elementary teachers’ perceptions of the importance 
of DET, their familiarity with DET, stereotypical characteristics of engineers, 
and characteristics of engineering using a survey developed to understand 
K-12 teachers’ perceptions of design, engineering and technology (Yasar et 
al., 2006). Human subjects’ approval was obtained prior to administering the 
survey. Although the participants were motivated to attend the workshop, 
many of the teachers had not engaged in K-12 content with a primary focus 
on engineering prior to the summer of 2007. Given this lack of exposure and 
the diversity of the teachers and the environments in which they teach, the 
authors expected to note differences across teachers relative to their familiarity 
and excitement about DET concepts. The research question for this phase asks, 
“What are majority and minority elementary teachers’ perceptions of design, 
engineering and technology?” 

 Sample
	 Thirty-four participants were included in this phase based upon their par-
ticipation in the summer of 2007 in a national professional development acad-
emy sponsored by the Institute for P-12 Engineering Research and Learning 
(INSPIRE). INSPIRE is a research center with two primary missions: (1) to build 
theory related to engineering education, and (2) to inspire diverse students to 
pursue engineering through formal P-12 engineering experiences (Institute for 
P-12 Engineering Research and Learning, 2009). The purpose of the academy 
is to enable elementary teachers to convey a broad perspective of the nature 
and the practice of engineering; to articulate differences and similarities be-
tween engineering and science thinking, to develop a level of comfort in dis-
cussing what engineers do and how engineers solve problems with preschool 
to 6th (P-6) grade students, and to use problem-solving processes (i.e. science 
inquiry, model development and design processes) to engage P-6 students in 
complex open-ended problem solving. The academy consists of a week-long 
workshop in which teachers are informed of the nature of engineering and 
what engineers do. It includes team-based, hands-on design activities that 
emulate the work of an engineer. 
	 The team aspect in the selection of participants was important since teams 
of teachers could work together to implement engineering concepts in their 
schools and to provide support each for other. The national academy consisted 
of 35 participants or nine educator teams from Indiana, Louisiana, Missouri, 
New Mexico, Pennsylvania and Texas. Teams were selected based on a number 
of criteria, including evidence of a desire to improve student learning and access 
to engineering; evidence of a team plan for working together on the imple-
mentation of engineering activities during the 2007-08 academic year; school 
demographics, potential student impact, and participant demographics.
	 Tables 1 and 2 display information about the gender, teaching experience 
and ethnicity of academy participants. Female teachers outnumbered male 

 Preschool, 
Kindergarten, 

1st 

2nd 3rd 4th 5th 6th 7th Multi-
grade 

National 0  
2.94% 

 
35.29% 

 
29.41% 

 
2.94% 

 
5.88% 

0  
23.52% 

 Table 1. The Percentage of 2007 national academy participants teaching in each grade.
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teachers, majority teachers outnumbered minority teachers, and the majority 
of the elementary teachers taught third and fourth grades.
	 In order to provide impact and relevance, we looked into national trends 
for gender and ethnicity among teachers. The representation of INSPIRE 
National Academy participants by gender and ethnicity mirror national trends, 
thereby increasing the likelihood that results can be generalized in further 
research. According to the 2000 U.S. Census, approximately 21 percent of el-
ementary and middle school teachers are male, and 79 percent are female. 
Approximately 82 percent are White non-Hispanic (majority), 5.5 percent are 
Hispanic, and 9.1 percent are Black non-Hispanic (US Census Bureau, 2009). Of 
the National Academy participants, 23.52 percent were male and 76.47 per-
cent were female. Seventy-one percent were majority, and 29.41 percent were 
minority. 
	 Adding to the diversity of the teachers was an exploration of the schools 
where the sample of teachers worked. Using data extracted from the National 
Center for Education Statistics (2009), information about the location of the 
national academy participants’ schools, the race/ethnicity of students within 

these schools, and student eligibility for free or reduced price lunch is present-
ed (see Table 3). In all, nine national schools are represented. Seven schools 
have more than half of their students falling into the category of free or reduced 
price lunch, and student representation in six schools is composed primarily of 
minority students. (Note that all six schools had more than half of students 
under free or reduced price lunch).

Data Collection
	 The instrument used to analyze the quantitative responses of the acad-
emy participants was given to participants at the beginning of the academy. 
The survey consisted of 41 items using a four-point Likert scale rating and 
was designed, developed and validated by a research team at Arizona State 
University in an effort to find K-12 science teachers’ perceptions of engineers 
and their familiarity with teaching design, engineering and technology (Yasar 
et al., 2006). Items on the survey were rated from “1” to “4” depending on re-
spondents’ levels of agreement, interest or perception of importance where “1” 
represented the lowest rating and “4” represented the highest rating. Of the 

Total National Gender Years of Teaching Ethnicity 
 34participants 26 female 

8 male 
15 (≤ 5 years) 
12 (6-10 years) 
3 (11-15 years) 
4(≥ 16 years) 

10 minority (6 African-
American and 4 Hispanic-
American) 
24majority (White) 

 Table 2. Self-reported demographics of national academy participants.

 Location
(State) 

Amer. 
Ind./ 
Alaskan 

Asian Black Hispanic White Eligibility 
Free or 
Reduced 
Price 
Lunch 

Total 
Number 
of 
Students 

School 1 TX 0.14% 1.6% 17.32
% 

76.3% 4.5% 93.97% 681 

School 2 MO 0.69% 0.69
% 

57.3% 7.1% 34.1% 55.9% 431 

School 3 IN 0.16% 4.4% 6.4% 3.4% 85.5% 9.7% 644 

School 4 IN 0.25% 0.25
% 

9.3% 5% 85% 71.7% 403 

School 5 NM 0 0 0 99.4% 0.56% 99.5% 710 

School 6 LA 0 0.42
% 

85.4% 0 14.1% 73% 234 

School 7 IN 0.45% 5.4% 0.56% 6.1% 87.4% 19.5% 905 

School 8 PA 0 1.6% 50.8% 27.1% 20.3% 71.39% 423 

School 9 TX 0 0 80.5% 19.4% 0 54.6% 406 

 Table 3.  Student demographics for schools represented by national academy participants.
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98 respondents in the Yasar et al.’s study, 61 percent of the respondents who 
completed the original survey taught first through eighth grades, and the re-
maining 39 percent taught nineth through 12th grades. Because the DET has 
been used among elementary and middle school teachers,  teacher respon-
dents represented diverse schools and districts, and results noted significant 
differences between these groups of teachers, the authors deemed this survey 
to be an appropriate one for use among academy participants. 
	 Items on the survey were classified into one of four DET themes or fac-
tors (according to factor analysis). The first factor was the importance of DET to 
teachers. The 18 items that loaded on this factor related to teachers’ motivation 
for teaching DET and teachers’ perceived importance of DET in K-12 education. 
The second factor, teachers’ familiarity with DET, is comprised of 12 items that 
explored teachers’ prior and current experiences using DET in their environ-
ments. The third factor, stereotypical characteristics that teachers might have of 
engineering, includes five items that explores teacher perceptions of engineers’ 
skills along with their views of minorities and women to do well in DET. The 
final factor, teachers’ perceptions about the characteristics of engineering, repre-
sents six items that relate to typical engineering skills. 

Analysis and Results
	 Authors replicated a previous study by using independent t-tests to analyze 
survey data such that teachers’ race/ethnicity were independent variables for 
the national academy sample. Descriptive statistics were run for each of four 
factors identified within the Yasar et al. (2006) study for race/ethnicity as well 
as factor analyses.  The overall alpha for the 41-item survey among academy 
participants was 0.84 for the sample, and the alpha values for each factor were 
0.84 (Factor 1- The Importance of DET), 0.74 (Factor 2- Familiarity with DET), 

0.61 (Factor 3-Stereotypical Characteristics of Engineers), and 0.60 (Factor 
4-Characteristics of Engineering). 
	 Table 4 reports ethnicity differences among 24 majority and 10 minority 
participants in the national academy sample. All items in which significant 
differences were found loaded on factor 1, the importance of DET. For each 
item, the mean per group, the standard deviation of respondents within that 
group, the standard error of the mean within that group, and the p-values are 
presented. Minority teachers, more than majority teachers, rated each of the 
items higher. All 10 minority teachers rated three items, (1) interest in learn-
ing about DET in workshops, (2) wanting to teach students to understand the 
design process, and (3) wanting to teach students about the use and the im-
pact of DET, with the highest rating (i.e., “4”). More variation was found across 
majority teachers, particularly related to the importance of using engineering 
to develop technology and in learning about DET via peer training. For each 
of these items, minority teachers, more than white teachers, identified the 
importance of integrating engineering and technology, wanted additional in-
formation about DET topics via workshops and peer training, wanted to teach 
their students about DET-related concepts, and saw science as a way to prepare 
their students for the world of work.

Discussion of Quantitative Results
	 In Yasar’s et al. study, no differences were reported between minority and 
majority teachers (from a sample of ninety eight teachers, 30 percent of minor-
ity groups and 60 percent White). In the study, however, stereotypical results 
(all groups) were reported and calls to improve this situation were done.
	 Following this call, in INSPIRE, the authors were fascinated with the en-

Table 4. Significant items parsed by ethnicity among national academy participants.

Significant at p < 0.05*, Significant at p < 0.01**
Scales for the items in the table are listed as follows: (a) “1”=not at all important to “4” =very important; (b), (c) “1”=not at all interested 
to “4”= very interested; (d), (e), (f ) “1”=strongly disagree to “4”=strongly agree
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thusiasm that minority teachers in the sample demonstrated for working with 
their students, specifically of those teachers providing the highest ratings. 
However, given the barriers for underrepresented students entering careers in 
science and engineering, and given the nature of the survey, the authors could 
not tell if the teachers had personal experiences working with students who 
would not have access to DET experiences or if they intuitively believed some-
thing about their students that majority teachers did not believe.
	 In order to better comprehend how minority teachers responded in the 
manner they did, and in order to understand how minority teachers’ 
perceptions of DET might relate to the barriers of underrepresented stu-
dents in science and engineering careers, the second phase of this study 
was conducted. 

Phase 2: A Qualitative Investigation of Minority 
Teachers’  Perceptions of Minorities in Engineering

Sample and Data Collection
	 Convenience sampling occurred via the identification of representative 
groups (majority and minority teachers). After sending recruitment e-mail 
messages to potential participants, three teachers agreed to participate in 
the second phase of the research study. Minority teachers, who had pro-
vided the highest ratings in survey questions included Connie, an African-
American female, and Lorraine, a Latina. The majority teacher was Marsha, 
a White female teacher. 
	 At the time they responded to the survey, all teachers worked in 
schools composed primarily of minority students and schools with 
more than half of their population under free or reduced price lunch. 
Therefore, in terms of work scenarios, all teachers shared a common 
background. Confidentiality was maintained and all participants re-
ceived pseudonyms. The three interviewees completed informed con-
sent forms prior to being interviewed.
	 The interview protocol consisted of asking participants why they 
had responded in the manner that they had for the survey questions, 
specifically those where differences among groups were relevant. In all 
cases, participants were reminded of the questions and their responses. 
Connie’s interview had a duration of 27 minutes, Lorraine’s was 41 min-
utes long, and Marsha’s was 27 minutes long. Both open coding and 
narrative analysis were used to interpret the data. Narrative analysis 
was selected as one of the qualitative analysis techniques since minor-
ity participants felt compelled to provide their own representation of 
events in the form of stories, in other words, their “own life story, orga-
nized temporally and thematically” (Rappaport, 1995, p. 803). This type 
of analysis consists of the reduction to the core narrative or skeleton plot. 
Elements of this analysis include the following:

1.	 Abstract: One or two clauses summarizing the whole story.
2.	 Orientation: Identify in some ways the times, places, persons, and 

their activities or situations.
3.	 Complicating action: Then what happened?
4.	 Evaluation: The means used by the narrator to indicate the point of 

the narrative, its raison d’être, why it was told.
5.	 Result or resolution: What finally happened. 
6.	 Coda: Options open to the narrator for signaling that the narrative 

is finished. Codas may also contain general observations or show 
the effect of the events on the narrator (Labov, 1972, p. 364)

	 Narrative analysis was just one technique of interpretive analysis that 
the minority teachers gave the opportunity of using because of their 
story-like inputs. Open coding was also selected as another analysis 

technique because qualitative data, not provided in the manner of stories, was 
obtained from all teachers, particularly during the interview with the non-
minority participant (Strauss and Corbin, 1998). 
Analysis
Minority Teachers’ Responses
	 Making use of narrative analysis, a framing of responses for Lorraine and 
Connie are provided in Figures 1, 2, and 3 below.

Story 1 – A Tale of University and Industry Disinterest 
Abstract:  
 

Interviewer: Why do you think people thought differently? 
[Regarding minorities in Design, Engineering, and Technology] 
Connie:  I am not sure. I am wondering if it’s anything with this being 
heavily an engineering area with Purdue. They are very visible there. 

Orientation: Connie: You see we have engineering companies but they aren’t as 
visible, and they are not as hands-on and involved in the community 
and in the area. 

Complicating 
Action:  

Connie: And I don’t think we have in Arlington in Texas. I don’t think 
we have that focal point. 

Evaluation:  
 

Connie: Because we have Doskocil, we have Lockheed Martin, we 
have Bale & Textron; but we don’t have anyone that’s really vested 
into the community and getting out there telling the kids and showing 
interest in the education of the kids. 

Resolution:  Connie: Purdue seemed like a step forward, when we were there 
visiting. It was a like a center part that held all that area together. 

 

Story 2 –A Tale of Poverty 
Abstract:  
 

[Participant previously talking about her personal parental support to 
succeed in her education]   
Interviewer:  So you think that’s what is lacking in these other 
minority students; that push from their parents. This is the gap that you 
would see? 

Orientation: Lorraine: I think a lot of families find that, well, they need to survive. 
So their sons or daughters get to working age in high school and the 
whole family unit is to support each other. 

Complicating 
Action:  
 

Lorraine: And so once the child is able at 15 or 16 to start working, 
and they are bringing some money, then they also have become 
dependent on that money. Also the child’s aware of that…I mean, I’m 
thinking of Mexican-Americans here… 

Evaluation:  
 

Lorraine: If they start looking at college, the expense becomes so 
great even with financial-aid, and they don’t always have the 
information.  

Resolution:  Lorraine: I think the parents generally speaking want more for their 
kids, they want better for their kids…but I think the day-to-day 
survival and financial challenges that they face are sometimes too 
great for them moving on {sic} with their education. 

 

Story 3 –A Tale of Lack of Family Unit 
Abstract:  
 

[Linear Continuation from Story 2] 
Interviewer:  Do you think this is also applicable to the African-
American community? 
Lorraine: Oh yeah definitely...I work with a Title One school that is 
probably the poorest school where I work… 

Orientation: Lorraine: Just showing up for school, their parents are not there when 
they wake up for whatever reason. Whether they are at work or they 
didn’t even come home. They feel like they are just on their own, that 
they are already little adults that they have to go to school so they 
don’t have the family unit for one and then also the financial… 

Complicating 
Action:  
 

Interviewer: What is the family unit you are referring to? 
Lorraine: Uh, having a parent and I don’t necessarily mean a mother 
and a father, just having a parent, an adult at home. Umm that cares for 
them, and I mean like I said, the area where I teach has high crime.  

Evaluation:  
 

Lorraine:  African Americans a lot of times generally speaking, umm, 
you know you have the exceptions to the rule, but generally speaking 
parents are never there, the kids are walking by themselves sometimes 
in the rain, in the cold.  

Resolution:  Lorraine: They are very much more on their own than some of the 
Hispanic students…We can still call a mother or father for a Hispanic 
child…  

 Figure 3. Story 3 –A tale of missing family units.

Figure 2. Story 2 –A tale of poverty.

Figure 1. Story 1 – A tale of university and industry disinterest.
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	 The two minority interviewees responded to why they rated their interests 
in learning about DET in workshops and peer-training highest on the survey. 
Lorraine mentioned that she was weak in DET and considered many other 
teachers to be weak as well. Therefore all possible ways to learn DET were valu-
able to her. In her own words, “The more that I know about it, the more that 
I can share, and the more I can teach.” Connie mentioned that she responded 
in the way she did because she valued the camaraderie and the fellowship of 
workshops and peer-training, in which partners help each other. She did not 
value in-service training because, in her view, it consisted of a mere passive 
reception of information, which she considered to be a waste of time. 
	 Lorraine and Connie also responded to survey questions about wanting to 
teach students to understand the design process and to know about the uses 
and the impacts of DET. Lorraine said that everything was integral and that, 
“all those pieces come together for everybody.” Connie said that she taught 
in an economically disadvantaged neighborhood, and she wanted students 
to know, “all it is about science, everything, every avenue that they can pos-
sibly learn.” She also said, “I would like for them to have a well- rounded, well-
formed education so that they can advance, so that they can get out of their 
environment, and so that they can get out of their surroundings that they are in.” 
	 Finally, Lorraine and Connie were asked about their high motivations for 
preparing students for the world of work. They were asked if the visions they 
had for their students were to go from high school directly to the world of 
work in contrast to preparing them for college. Both participants responded 
categorically to this example that such was not the case. Both of them wanted 
students to be prepared for college. Lorraine mentioned that, “if they go into 
the field like engineering, then they are well-rounded engineers.” However, 
both acknowledged that realistically speaking, this scenario probably was not 
going to occur. Lorraine said, “We need to give them as much as we can while 
we still have them,” while Connie mentioned, “They need to be prepared to be 
an asset to the community, not a burden”.  

Majority Teacher’s Responses
	 Marsha’s responses differed from the responses of Lorraine and Connie. 
Marsha did not remember exactly why she rated low both forms of profession-
al development experiences related to DET, but she said that after the academy 
she would change her responses. She assumed she has not had positive ex-
periences involving workshops. When asked about her motivations, she rated 
her motivation to promote an enjoyment of learning for her students above 
all other motivations, including the motivation for preparing students for the 
world of work. 
	 Marsha, being the last interviewee, was repeatedly asked why she thought 
minority teachers differed in their ratings from majority teachers on items 
listed in Table 4. She mentioned working in a low-income and minority school 
by the time she attended the academy (this was corroborated by the analysis 
of school demographics of Table 3.)  She repeatedly responded that she would 
not know why she had rated differently than minority teachers, but when 
asked about possible differences in teachers’ motivations, her response showed 
agreement with what Connie and Lorraine had previously expressed:

“Ok, alright so maybe part of it is because sometimes there aren’t the 
advantages that some other kids get, so maybe this is the way that those 
kids get advantages in that sense.”

At the end of the interview, Marsha made a case of why the enjoyment of 
learning was also very important for minorities. 

“But I mean, I, teaching in like a higher minority level, I still feel like 
the enjoyment is very important, even especially kids that come from 
families of low poverty. Like to understand low poverty you understand 
{sic}, if the parents have any money they will buy possessions, they don’t 
save it like they don’t value money like the middle class. They don’t value 

it in the same way so if they have money, they buy possessions because 
they value possessions. And this is just, this is Ruby Payne, I don’t know 
if you’ve ever heard of her but she has a whole study on teaching mi-
norities or teaching low income. But so I mean, I mean the families that 
I taught they may have had, you know, like 42 inch flat screens, Wii’s, 
Play station 2’s, all that stuff. So I mean even these, these kids need even 
more motivation when they are away from that kind of stuff.  So I feel 
like you have to let, you have to show the enjoyment of it and then, I 
think you can really show how it applies to what they are going to be 
doing in the real life.”

Interpretation
	 Using member’s checks as the validity mechanism, our interpretations 
are as follows (Lincoln and Guba, 1985). Building upon the initial study, five 
themes emerged from the qualitative analysis. Narrative analysis helped in 
the identification of (1) university and industry’s disinterest in connecting to 
minority students, (2) poverty, and (3) missing family units. Open coding, in 
addition, helped in the identification of common ideas such as, (4) the impor-
tance of getting a well-rounded education, and (5) recognition of the disad-
vantages of the minority population.
	 In our case, a well-rounded education refers to the emphasis given to all 
areas that are supposed to be taught in school. This emphasis reflects teach-
ers’ desires for students to get the most out of their precollege education. This 
theme is also consistent with the responses given to, “getting students pre-
pared for the world of work” in which there are two tacit implications:

1.	 An acknowledgement that the system will, “loose them once they 
complete 12th grade,” and

2.	 A latent risk to become a burden, which can be interpreted as depen-
dence on the welfare of others.

	 The last theme from the open coding, “disadvantaged population status,” 
can be seen as an explanation for both minority teachers being eager to learn 
from different sources and to teach as many DET-related concepts as possible. 
Lorraine’s reference to her own weakness in DET areas and Connie’s references 
to the disadvantaged neighborhood where she and her students are located 
are two instances of this theme. Interestingly, Marsha also recognized that 
minority teachers could be more enthusiastic because of this condition of dis-
advantage among their students.  

Study Themes and Implications
	 Although this is a pilot study, it provides a foundation for future conver-
sations exploring how differences in teachers’ perceptions might impact their 
views about introducing DET concepts to students who might represent di-
verse ethnic and socioeconomic backgrounds. This work also might begin dis-
cussions about ways to use DET to help underrepresented students to obtain a 
well-rounded education, even if they must face challenges in or out of school. 
The motivations for minority teachers to be more interested and more enthu-
siastic about teaching and learning DET were related to their conditions of dis-
advantage and their ambitions to overcome several limitations. Poverty, lack 
of family unit, and disinterest of surrounding universities and industries (mar-
ginalization) were the underlying tenets in their stories. The theme of poverty 
aligns with the findings of Gasbarra and Johnson (2008), Matthews (1990), 
and Dix (1987). Disinterest of surrounding universities and industries can be 
linked to established paradigms such as critical theory and Freire’s pedagogy 
of the oppressed (Merriam and Caffarella, 1999). A lack of a family unit aligns 
with the work of Matthews (1990), Jones, Mulis, Raizen, Weiss, and Weston 
(1992), and Gasbarra and Johnson (2008) and confirms the role of family in 
the educational success of minority students. In summary, the three tenets are 
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in accordance with what other researchers have found as causes that limit mi-
norities’ success in science and engineering.

Recommendations
Expansion of Current Work
	 Future work might extend beyond across the K-12 continuum and in differ-
ent locations to see if current trends prevail. Appropriate surveys may be used 
to explore quantitatively how various groups of teachers are engaging in and 
thinking about DET before and after their participation in professional develop-
ment workshops related to DET topics. This data would be especially interesting 
if parsed by gender or by ethnicity/race. A subsample of the respondents could 
then be interviewed to obtain detailed information about how they proposed 
to engage diverse populations in DET concepts.

Creation of Future Outreach and Research Programs
	 Expanded studies could be used to inform the design of future outreach 
programs and research initiatives. Such programs might expose elementary 
students to DET concepts early. Given the personal connections between 
teachers and their students, school systems might collaborate with university 
and industry outreach programs to develop initiatives that will expose minor-
ity and majority teachers to some of the challenges facing underrepresented 
groups and to assist in the creation of resources that will allow pre-service 
teachers from all backgrounds to overcome some of the inherent challenges 
facing students who they will teach. External funding also could be a source 
for creating such programs and could be used to assess the impact of these 
programs on targeted populations. 

Development for Pre-Service  and In-Service Teachers
	 Similar to efforts in engineering to increase the representation of under-
represented groups in science and engineering careers, efforts to increase the 
representation of minority teachers with interests in DET are needed in ele-
mentary classrooms. In addition, teacher professional development programs 
might include specific topics related to DET and pedagogical implications for 
working with diverse populations in elementary education. 

Collaboration with National Organizations and Agencies
	 National organizations and funding agencies might partner with policy 
makers to engage multiple stakeholders in conversations about ways that sci-
ence and engineering diversity efforts can begin in K-12 education. Task forces 
of teachers, parents, scientists and engineers may engage in conversations 
about the most promising practices for engaging diverse populations in DET 
activities. Additional conversations about the need to expose young, under-
represented groups to DET concepts could be the plenary topic at national 
education and engineering education meetings. Subgroups of practitioners 
and researchers interested in these topics also might be created to develop na-
tional and international K-12 initiatives that align with policies (e.g., creation 
of national engineering standards in K-12 education) that are of interest to the 
targeted groups.  

Conclusions
	 Researchers noted differences between minority and majority teach-
ers within this pilot study. Quantitative results indicate that minority teach-
ers might have more enthusiasm and be more motivated to learn and teach 
Design, Engineering and Technology. Qualitative results indicate that part of 
the reasons could be understood as their own condition of disadvantage and 
their ambition to overcome limitations. Findings confirm a need to explore 
further how teachers from diverse backgrounds interact with students who 

differ from themselves and how such teachers can most positively influence 
their students, especially those who demonstrate interest in DET in their early 
academic years. Research implications of this pilot study might involve test-
ing this hypothesis within a larger sample. Practice implications might involve 
pre-service and in-service teacher training accompanied by university and 
industry collaborative opportunities. Authors expect this work advances the 
understanding and representation of minorities in STEM fields. 

Acknowledgements
	 This work was supported primarily by the Institute for P-12 Engineering 
Research and Learning (INSPIRE). The authors would like to thank the teachers 
who participated in this research study. 

References
Basken, P. (2009). Why engineering schools prove slow to change. Chronicle of 

Higher Education, 55(21), 4.

Brown, S. (2002). Hispanic students majoring in science or engineering: What 
happened in their educational journeys? The Journal of Women and 
Minorities in Science and Engineering, 8(2), 123-148.

Brown, S. (2008). The gender differences: Hispanic females and males ma-
joring in science or engineering. The Journal of Women and Minorities in 
Science and Engineering, 14 (2), 205-223.

Cosby, B., & Poussaint, A. F. (2007). Come on people: On the path from victims to 
victors. Nashville, TN: Thomas Nelson Inc.

Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed 
methods approaches (2nd Ed.). Thousand Oaks, CA: Sage Publications, Inc.

Dix, L. (1987). Minorities: Their underrepresentation and career differentials 
in science and engineering. Proceedings of a National Research Council 
Workshop. Washington, D.C.

Douglas, J., Iversen, E., & Kalyandurg C. (2004). Engineering in the K-12 
classroom: An analysis of current practices & guidelines for the future. 
Retrieved October 1, 2007, from http://www.engineeringk12.org/edu-
cators/taking_a_closer_look/documents/Engineering_in_the_K-12_
Classroom.pdf.

Gasbarra, P., &  Johnson, J. (2008). Out before the game begins: Hispanic lead-
ers talk about what’s needed to bring more Hispanic youngsters into sci-
ence, technology and math professions. A public agenda report prepared 
for America’s competitiveness: Hispanic participation in technology careers 
summit, May 5-6, 2008. IBM Executive Conference Center, Palisades, NY.

Gilmartin, S. K., Li, E., & Aschbacher, P. (2006). The relationship between inter-
est in physical science/engineering, science class experiences, and family 
contexts: A variations by gender and race/ethnicity among secondary 
students. The Journal of Women and Minorities in Science and Engineering, 
12(2-3), 179-207.

Greenfield, T.A. (1996). Gender, ethnicity, science achievement, and attitudes. 
The Journal of Research in Science Teaching, 33, 901-933.

http://www.engineeringk12.org/educators/taking_a_closer_look/documents/Engineering_in_the_K-12_Classroom.pdf.
http://www.engineeringk12.org/educators/taking_a_closer_look/documents/Engineering_in_the_K-12_Classroom.pdf.
http://www.engineeringk12.org/educators/taking_a_closer_look/documents/Engineering_in_the_K-12_Classroom.pdf.


J o u r n a l  o f  S T E M  E d u c a t i o n      V o l u m e  1 4  •  I s s u e  3     J u l y - S e p t e m b e r  2 0 1 3 20

Hall, E.R. & Post-Kammer, P. (1987). Black mathematics and science majors: 
Why so few? Career Development Quarterly, 35, 206-219.

Hanson, S.L., & Johnson, E.P. (2000). Expecting the unexpected: A compara-
tive study of African-American women’s experiences in science during 
the high school years. The Journal of Women in Minorities in Science and 
Engineering, 6(4), 265-294.

Institute for P-12 Engineering Research and Learning. (2009). About Us: 
Mission Retrieved February 3, 2009, from https://engineering.purdue.
edu/INSPIRE/AboutUs/mission.html.

Jones, L. R., Mullis, I. V., Raizen, S. A., Weiss, I. R., & Weston, E. A. (1992). The 
1990 science report card: NAEP’s assessment of fourth, eighth, and twelfth 
graders. Washington DC: National Center for Education Statistics (ED)

Kahle, J.B., & Lakes, M.K. (1983). The myth of equality in science classrooms. 
Journal of Research Teaching, 20, 131-140.

Labov, W. (1972). The transformation of experience in narrative syntax. In W. 
Labov (Ed.), Language of the inner city: Studies in the Black English ver-
nacular (pp. 354-396). Philadelphia, PA: University of Pennsylvania Press.

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Newbury Park, CA: Sage 
Publications.

Matthews, C. M. (1990). Underrepresented minorities and women in sci-
ence, mathematics, and engineering: Problems and issues for the 1990s. 
Congressional Research Service, Library of Congress.

Merriam, S. B., & Caffarella, R. S. (1999). Learning in Adulthood. San Francisco: 
John Wiley & Sons.

National Academies Committee on Science Engineering and Public Policy 
(2006). Rising Above the Gathering Storm: Energizing and Employing 
America for a Brighter Economic Future. Washington DC: National 
Academic Press.

National Action Council of Minorities in Engineering (2008). Home Page 
National Action Council for Minorities in Engineering. Retrieved September 
10, 2008, from http://www.nacme.org/index.html.

National Center for Education Statistics. (2007). The Nation’s report card. 
NCES 2007-467. Shettle, C., Roey, S., Mordica, J., Perkins, R., Nord, C., 
Teodorovic, J., Brown, J., Lyons, M., Averett, C., Kastberg, D. (2007). The 
Nation’s Report Card: America’s High School Graduates (NCES 2007-467). 
U.S. Department of Education, National Center for Education Statistics. 
Washington, DC: U.S. Government Printing Office.

National Center for Education Statistics. (2009). Common Core of Data Public 
School Data 2006-2007 School Year: Search for Public Schools. Retrieved 
June 1, 2009, from http://nces.ed.gov/ccd/schooLSearch/

National Research Council (2002). Learning and understanding: Improving ad-
vanced study of mathematics and science in U.S. schools. Washington DC: 
National Academy Press.

National Science Foundation. (1999). Women, minorities, and persons with dis-
abilities in science and engineering: 1998 (NSF Publication No. 99–338). 
Arlington, VA.

Newbill, P.L., & Cennamo, K.S. (2008). Improving women’s and girls’ attitudes 
toward science with instructional strategies. The Journal of Women and 
Minorities in Science and Engineering, 14(1), 49-65.

Ramirez, R., Laurel, E. G., Rodriguez-Aguilar, C. (1999). “Como que no puedo!” 
Strategies for the recruitment and retention of Hispanic females into 
mathematics and science post-secondary programs and careers. Paper 
presented at the Annual Meeting of the National Association for Research 
in Science Teaching,Boston, MA, March 28-31.

Rappaport, J. (1995). Empowerment meets narrative: Listening to stories and 
creating settings. American Journal of Community Psychology, 23(5), 795-
807.

Sheppard, S., Macatangay, K., Colby, A., & Sullivan, W. M. (2009). Educating 
engineers: Designing for the future of the field. San Francisco, CA: Jossey 
Bass.

Strauss, A., & Corbin, J. (1998). Basics of qualitative research: Techniques and 
procedures for developing grounded theory. (2nd Ed.). Thousand Oaks, CA: 
Sage.

U.S. Census Bureau (2009). Census 2000 Equal Employment Opportunity Data 
Tool: Employment by Census Occupation Codes. Retrieved June 1, 2009, 
from http://www.census.gov/eeo2000/index.html.

U.S. Department of Education (2001). No Child Left Behind Act. U. S. D. o. 
Education. 107–110.

Weinburgh, M. H. (2003).The effects of systemic reform on urban, African 
American fifth grade students’ attitudes toward science. The Journal of 
Women and Minorities in Science and Engineering, 9(1), 53-72.

Weinburgh, M. H., & Steele, D. (2000). The modified attitudes toward science 
inventory: Developing an instrument to be used with fifth grade urban 
students. The Journal of Women and Minorities in Science and Engineering, 
6(1), 87-94. 

Yasar, S., Baker, D., Robinson-Kurpius, S., Krause, S., & Roberts, C. (2006). 
Development of a survey to assess K-12 teachers’ perceptions of engi-
neers and familiarity with teaching design, engineering, and technology. 
Journal of Engineering Education, 95 (3), 205-216.

https://engineering.purdue.edu/INSPIRE/AboutUs/mission.html
https://engineering.purdue.edu/INSPIRE/AboutUs/mission.html
http://www.nacme.org/index.html
http://www.census.gov/eeo2000/index.html


J o u r n a l  o f  S T E M  E d u c a t i o n      V o l u m e  1 4  •  I s s u e  3     J u l y - S e p t e m b e r  2 0 1 3 21

Noemi V. Mendoza Diaz, Ph.D., 
is the Technology Integration 
Specialist for the Brazos School 
for Inquiry and Creativity in Texas 
and the Coordinator of the Com-
munity of Engineering Education 
for the University Corporation for 
the Advancement of the Internet 
in Mexico. Dr. Mendoza Diaz ob-
tained her Ph.D. from Texas A&M 
University in Educational Admin-
istration and Human Resource 
Development and has worked as 
a Postdoctoral Researcher with 
INSPIRE at Purdue University. She also has been an Electrical 
Engineering Professor for two Mexican universities. She is in-
terested in pre-college and college engineering readiness, rel-
evant engineering learning, and theory building in engineering 
education.

Monica F. Cox, Ph.D., is an Associate 
Professor in the School of Engineer-
ing Education at Purdue University 
and Inaugural Director of the College 
of Engineering’s Leadership Minor. 
Her research focuses upon the use 
of mixed methodologies and the 
development of assessment tools in 
engineering education. Her honors 
include selection as an Emerging 
Scholar by Diverse: Issues in Higher 
Education magazine; a NSF Faculty 
Early Career (CAREER) Award Re-
cipient; and a recipient of a Presidential Early Career Award for 
Scientists and Engineers (PECASE), the highest honor bestowed 
by the U.S. government on outstanding scientists and engineers 
beginning their independent careers.

Stephanie G. Adams, Ph.D., is the 
Department Head and Professor of 
Engineering Education at Virginia 
Tech. Her research interests include 
Team Effectiveness, Collaborative 
and Active Learning, Engineering 
Education and Quality Control and 
Management.  In 2003 she re-
ceived the CAREER award from the 
National Science Foundation. She 
is a leader in the advancement and 
inclusion of all in science, technol-
ogy, engineering, and mathemat-
ics (STEM) education.  She holds 
membership in a number of organizations and presently serves 
on the Board of Directors of the American Society of Engineering 
Education and the National Advisory Board of the National Soci-
ety of Black Engineers.


