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An interpretative philosophical framework was applied to a case study 

to document the particular experiences and perspectives of ten women 

engineering transfer students who once attended a community college and are 

currently enrolled in one of two university professional engineering programs. 

This study is important because women still do not earn as many engineering 

baccalaureate degrees as men and are underrepresented in the engineering 

labor market. There is also a shortfall of domestic engineers entering the 

workforce. Community colleges are an essential part of the engineering 

baccalaureate degree pipeline and well-positioned to fill this void as feeder 

institutions. 

Data was collected from one-on-one and follow-up focus group 

interviews and addressed three research questions: (a) What were their 

community college experiences, (b) what should community colleges continue 

to do to support women engineering transfer students, and (c) what can be 

done to improve community college engineering transfer programs, especially 



for women? This study has limited broad generalization, but adds another 

dimension to existing research pertaining to community college transfer and 

women engineering students (Stake, 1995). 

Two main themes emerged from the study participants: the affect of 

curriculum and instruction, and student survival strategies and support. 

Common thematic experiences supporting the affect of curriculum and 

instruction main theme are: (a) Accessible and approachable staff, (b) prepared 

with foundational knowledge, (c) different grading methods, (d) loved math 

and science courses, and (e) subtle forms of biases. The student survival and 

support strategies main theme was supported by four common thematic 

experiences: (a) Engineering student study groups, (b) community college 

engineering faculty advising, (c) self-advising, and (d) tutoring. 

Study participants suggested that community colleges continue to 

support women engineering transfer students with the following strategies: (a) 

Provide a caring and available staff, (b) keep small classes, (c) align and 

synchronize curriculum, and (d) provide tutoring services. They suggested the 

following improvements: (a) Connections with other engineering students, (b) 

increase student outreach and career awareness activities, (c) expand academic 

advising, (d) provide additional financial aid, and (e) offer additional 

engineering courses at the community college. 
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CHAPTER ONE: INTRODUCTION 

Despite modest growth in enrollment and degree completion, women still do 

not earn as many engineering baccalaureate degrees as men and continue to be 

underrepresented in the engineering labor market. From 2000-2009, only 18 to 20% 

of all the baccalaureate degrees in an engineering science discipline were awarded 

to women (Gibbons, 2010). ―Since 2003 the percentage of women earning 

baccalaureate degrees declined again for the seventh consecutive year. In 2009, 

"60,885 engineering baccalaureates degrees were conferred to men; in that same 

year, only 13,502 engineering degrees were conferred to women‖ (Gibbons, 2010, 

p. 11). ―Of the 120 million women age 16 years and over in the United States, 71 

million, or 59.3%, were labor force participants—working or looking for work in 

2006‖ (United States Department of Labor, Women‘s Bureau, n.d.). Of that 

number, fewer than 7% or approximately 4,834,000 women work in engineering 

occupations (United States Bureau of Labor Statistics, 2007, Table 11). 

Disproportionate women student enrollment and degree completion coupled with a 

need to graduate more engineers has caused university administrators to look to the 

community college as a pipeline for more students.  

Research Focus and Questions 

An interpretative philosophical framework was applied to a case study to 

document particular experiences, perspectives, and recommendations of ten 

women community college transfer students who are currently enrolled in one of 

two university professional engineering programs. Community college and 

university leaders will be able to learn from study participants‘ experiences and 

Sue
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individual perspectives, add this data to existing research related to women 

engineering students and community college transfer programs, and ―create 

another dimension to an existing generalization‖ (Stake, 1995, p. 85). This 

dissertation study addressed three research questions:  

 What were their community college experiences? 

 What should community colleges continue to do to support women 

engineering transfer students? 

 What can be done to improve community college engineering transfer 

programs, especially for women? 

Significance 

This study was important for several reasons: (a) A shortfall of domestic 

engineers entering the workforce, (b) women are underrepresented in university 

professional engineering programs and in the workforce, and (c) community 

colleges are an essential part of the engineering baccalaureate degree pipeline. They 

are well-positioned to be significant feeder institutions for university professional 

engineering programs.  

A Shortfall of Domestic Engineers Entering the Workforce 

The United States engineering workforce continues to struggle as a result of: 

(a) A 3.6% growth rate of new science and engineering occupations (National 

Science Board, 2006, para. 1-5), (b) an aging incumbent science and engineering 

workforce, (c) terrorism and security threats to the United States and the need to hire 

domestically-trained engineers, and (d) not enough engineering graduates entering 

the workforce to satisfy these workforce demands.  
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In the United States, the workforce demand for scientists and engineers 

continues to escalate. The demand for science and engineering occupations grew at 

an average annual rate of 3.6% between 1990 and 2000; more than triple the rate of 

growth of other occupations (National Science Board, 2006, para. 1-5). ―In 2003, the 

number of people working in science and engineering occupations reached 4.6 

million, up from 3.3 million a decade earlier‖ (National Science Board, 2006, para. 

1).  

Engineers are likely to be employed in the workforce. The seasonally 

adjusted United States unemployment rate for all occupations was 9.6% in October 

2010 (United States Bureau of Labor Statistics, n.d.). All engineering occupations 

had a seasonally adjusted average unemployment rate of 6.2% in 2010. Of this 

group, chemical engineers had the lowest unemployment rate of 2.2%. Engineering 

technicians, except drafters had the highest unemployment rate of 7.7% 

(Unemployment Rates, 2011).  

Further, United States employers are coping with an aging science and 

engineering incumbent workforce. The National Science Board (2006) reported that 

in 2003, 

across all degrees and fields, 26.4 percent of the science and 

engineering labor force is over 50 years of age. The top three 

engineering labor force occupations with an aging workforce are 

mechanical engineering (29.4%), chemical engineering (26.2%), and 

civil engineering (25.7%). (Figure 3-39)  
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Unable to fill critical science and engineering positions in the United States, 

employers are hiring foreign-born nationals. ―The 1990s showed strong increases in 

the number of foreign-born individuals holding United States science and 

engineering jobs; by 2000, this share had increased from 14 to 22 percent‖ (National 

Science Board, 2006, para. 3). This alarming trend is complicated by heightened 

United States national security after terrorists‘ attacks on September 11, 2001 and 

global competition for a finite engineering workforce pool. Government agencies 

and firms handling sensitive national security research and development want to hire 

domestic [United States citizens] scientists and engineers. The Business Roundtable 

(2005) explains further,  

A number of developments – including the heightened security after 

September 11, growing competition from other countries for the 

same foreign talent and the technological capacity for foreign talent 

to work in their home countries – have underscored the need for 

greater scientific and technological self-sufficiency in our own 

country. The United States has always welcomed the best and 

brightest from other countries to study and work here, and we should 

continue to do so. We cannot and should not, however, rely so 

heavily on foreign talent to fill critical positions in teaching, research, 

and industry. (p. 7)  

The annual percentage of students earning science and engineering 

baccalaureate degrees has not kept up with the percentage of annual growth in 

science and engineering occupations from the 1970s to 1990s. In the 1980s, the 
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average percentage of new science and engineering occupations grew by 4.82%, 

while the growth of students with science and engineering degrees (bachelors and 

higher) was only 1.43%. A similar pattern followed in the 1990s (National Science 

Board, 2006).  

Women are Underrepresented in University Professional Engineering 

Programs and in the Workforce 

Women continue to be underrepresented in university professional 

engineering [science] baccalaureate degree programs in the United States. Men earn 

more baccalaureate degrees in engineering than women.  

From 2000-2009, only 18 to 20% of all the baccalaureate degrees in 

an engineering science discipline were awarded to women. Since 

2003 the percentage of women earning baccalaureate degrees 

declined again for the seventh consecutive year. In 2009, 60,885 

engineering baccalaureates degrees were conferred to men; in that 

same year, only 13,502 engineering degrees were conferred to 

women. (Gibbons, 2010)  

Figure 1 depicts this trend and the percentage of women earning 

baccalaureate degrees in engineering from United States professional engineering 

programs from 2000-2009.  
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Figure 1 

Percentage of Women Earning Baccalaureate Degrees in Engineering: 2000-2009 
 

 

Source: Gibbons, M. T. (2010). Profiles of engineering and engineering 

technology colleges 2009 edition. Washington, DC: American Society of 

Engineering Education. 

Gibbons (2010) reported that in 2009, 98% of all engineering science 

baccalaureate degrees awarded were in a specialized discipline. Mechanical, civil, 

electrical, and chemical were the most popular engineering disciplines, accounting 

for over half (58%) of all engineering baccalaureate degrees awarded each year in 

the United States.  

In 2009, civil was the most popular discipline with women earning 

2,112 degrees (20.1%). Environmental engineering had the best 

percentage (43.7%) of women earning baccalaureate engineering 

degrees. Computer engineering had the worst percentage (7.9%) of 

women earning baccalaureate engineering degrees. (Gibbons, 2010)  
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Figure 2 illustrates the percentages and numbers of women earning 

baccalaureate engineering degrees by discipline in 2009 from United States 

accredited institutions. Finally, women continue to be underrepresented in the 

engineering workforce. In 2008 women represented only 13.5% of the engineering 

workforce (United States Bureau of Labor Statistics, 2009, Table 11). 

Figure 2 

Women Earning Baccalaureate Degrees by Discipline in 2009 
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Community Colleges are an Essential Part of the Engineering  

Baccalaureate Degree Pipeline 

 

Community colleges are an essential part of the education pipeline 

for engineering baccalaureate degrees conferred by United States 

institutions. In April 2006, 45% (81,700) of all students earning a 

baccalaureate degree in engineering attended a community college (National 

Science Foundation, Division of Science Resource Statistics, 2010, Table 

19). 

Furthermore, community colleges are what Townsend (2008) calls ―gender-

equitable institutions and provide women students with female faculty and 

administrative role models‖ (pp. 11-12). 

At the community college, women account for the majority of 

students and have parity in the faculty ranks. No other higher 

education institution has this high [over 50% in 2006] a percentage of 

full-time female faculty members. Women senior-level 

administrators are more prevalent in the community college than in 

four-year institutions. Almost 28 percent of two-year college 

presidencies were held by women in 2004. (Townsend, 2008)  

Community colleges are well-positioned to prepare underrepresented 

students for an engineering baccalaureate degree. ―They have strong transfer 

programs, allow students to try out different disciplines, are more likely to have 

smaller classes, and have more faculty women and minority role models‖ (Manzo, 

2000, p. 2). While many students begin their engineering baccalaureate degree at a 
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community college, more can be done to increase the number of community college 

transfer students earning baccalaureate degrees and help them prepare for transfer.  

Summary 

Engineers are vital to the health and economic well-being of the United 

States. They invent, create or improve patents, processes, and products. Yet, the 

engineering workforce is threatened and potentially compromised because there is 

not enough of a domestic supply of engineers graduating from professional 

engineering programs to meet the United States labor market demand. Engineers are 

likely to be employed in the workforce. The seasonally adjusted United States 

unemployment rate for all occupations was 9.6% in October 2010 (United States 

Bureau of Labor Statistics, n.d.). Comparatively, the national average 

unemployment rate for engineers was 6.2% in 2010. Of this group, chemical 

engineers had the lowest unemployment rate of 2.2%. Engineering technicians, 

except drafters had the highest unemployment rate of 7.7% (Unemployment Rates, 

2011).  

Compounding this problem is an aging engineering incumbent workforce, a 

greater need for domestically trained engineers after the terrorists‘ attacks on 

September 11, 2001, and global competition for a finite engineering workforce pool. 

Women with engineering baccalaureate degrees can potentially fill this labor market 

void. 

However, women continue to be underrepresented in university professional 

engineering programs and in the labor market. From 2000-2009, approximately 18 
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to 20% of all the engineering science baccalaureate degrees were awarded to women 

(Gibbons, 2010, p. 11).  

In 2009, civil engineering was the most popular discipline with 

women earning 2,112 degrees (20.1%) degrees. Environmental 

engineering had the best percentage (43.7%) of women earning 

baccalaureate engineering degrees. Computer engineering had the 

worst percentage (7.9%) of women earning baccalaureate 

engineering degrees. (Gibbons, 2010, p. 11)  

United States Bureau of Labor Statistics (2009) reported that women 

represent approximately 13.5% of the United States engineering workforce 

in 2008.  

Community colleges are an essential part of the education pipeline 

for engineering baccalaureate degrees conferred by United States 

institutions. In 2006, 45% (81,700) of all students earning a baccalaureate 

degree in engineering attended a community college (National Science 

Foundation, Division of Science Statistics, 2010, Table 19). Therefore, 

community colleges are well-positioned to fill this void as feeder 

institutions. 

This study is important because it documents particular experiences 

of women who once attended a community college and are now enrolled in a 

university professional engineering program. This study and its data provide 

another dimension to the overall body of research related to women 

engineering students and transfer programs. In the end, I hope this data can 
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be used to enhance community college and university engineering transfer 

programs so that more women successfully transition and are prepared for a 

university professional engineering program.  
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CHAPTER TWO: LITERATURE REVIEW 

Purposes of this literature review are twofold: to gather and evaluate current 

research relevant to the community college transfer students and to assist in the 

design of the dissertation study. Consistent with each research question, three 

questions guided this literature review. First, what are the general experiences, 

factors, and key events of community college transfer students that impact their 

preparation and transition into baccalaureate degree programs? Two, what best 

practices support the successful preparation and transition of women engineering 

students into professional baccalaureate degree programs? Three, what can be done 

to improve community college engineering transfer programs, especially for 

women? 

Approach to the Literature Review 

 Various sources were used to obtain primary and secondary information in 

the chapter. Information was obtained through an Internet search of electronic 

journals and databases (e.g., Academic Search Premier, the Educational Resource 

Information Center, and Psychology and Behavior Sciences Collection) housed on 

Oregon State University‘s Electronic Research Gateway. Data and information was 

retrieved from the National Science Foundation, the National Articulation and 

Transfer Network, the American Association of Community Colleges, and the 

American Society of Engineering Education. Another Internet search engine, 

Google Scholar was used in this study. Primary search strategies included an 

examination of peer reviewed journals, state and federal reports, and a review of 

published articles after 1960, when most community colleges were established in 
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Oregon and across the United States. A variety of key phrases and words were used 

in this literature review process: transfer, community college, engineering, women, 

students, postsecondary education, access, baccalaureate degree programs, and 

transfer education.  

Review Limitations 

The literature review was limited to books, articles, and journals available on 

the Internet and cataloged on electronic databases. I found many documents about 

general transfer, policy, community colleges, and employer demand for scientists 

and engineers. Enrollment, employment, and demographic engineering statistics 

came from various sources and were incomplete or inconsistent. 

Organization of the Literature Review 

The literature review is organized to provide background data for community 

college transfer programs and to guide the research study. The following literature 

review is organized in five sections: (a) Key concepts and definitions, (b) women 

engineering students, (c) community college transfer students, (d) community 

college women engineering transfer students, and (e) additional strategies and 

factors that impact student performance and persistence. 

Key Concepts and Definitions 

 The following key concepts are used within the context of this dissertation 

study, articulation and transfer, and engineering science programs.  

 Accreditation Board for Engineering and Technology (ABET). The 

recognized specialty accreditation body for four-year programs in applied 

science, computing, engineering, and technology. ABET is a federation of 
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29 professional and technical societies (Accreditation Board for 

Engineering and Technology [ABET], 2008, para. 6-7).  

ABET accomplishes its purposes through standing 

committees and commissions. The commissions include the: 

Engineering Accreditation Commission (EAC), Technology 

Accreditation Commission (TAC), Computing Accreditation 

Commission (CAC), and Applied Science Accreditation 

Commission (ASAC). The TAC commission accredits 

engineering technology associate degree programs. (ABET, 

2006, pp. 1-3)  

As of October 2007, there were 347 accredited engineering technology 

associate degree programs (ABET, n.d., p. 32).  

 Air Force Reserve Officer Training Corps (AFROTC). This is a 

postsecondary program offered at over 1,000 colleges and universities 

across the United States that prepares young Americans to become officers 

in the United States Air Force. Student officers receive tuition, lab fees, an 

annual textbook allowance, and up to $500 cash per academic month. They 

must complete a summer four-week field-training unit at an assigned Air 

Force base before entering the Professional Officer Course and attend 

AFROTC courses. Upon graduation, AFROTC officers enlist with the 

United States Air Force and commit to four to ten years of commissioned 

service (Air Force Reserve Officer Training Corps, 2009). 
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 Articulation. A process of coordinating curricula at different levels of 

education in order to foster the efficiency and effectiveness of the education 

process (Robertson-Smith, 1990). For the transfer of community college 

credit into a university, there is generally a written agreement between the 

community college and the university. The agreement details what courses 

the university will accept for transfer into the institution in lieu of their own. 

Articulation agreements may specify how the transfer credit will be used at 

the receiving institution (e.g., to satisfy a general education, major or 

baccalaureate degree requirement). 

 Chilly Climate. Initially defined by Hall and Sandler (1982) as a 

phenomenon when students do not feel welcomed, are ignored, or sexually 

harassed in a classroom. The aurthors later expanded the concept to include 

factors related to the campus environment and external to the classroom 

(Hall & Sandler, 1984). 

 Dual Credit. High school students are concurrently enrolled at a community 

college and high school, earn community college credits, and satisfy high 

school diploma requirements. Many community college classes satisfy high 

school diploma requirements. Community college tuition is normally paid by 

the high school, the state, or another public entity.  

 Early Transfer Student. An early transfer student is someone who does not 

complete an associate degree at a community college (Cejda & Kaylor, 2001, 

p. 624). 
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 Grading on a Curve. This is a norm-referenced grading process 

typically used in higher education. A grade is calculated on a normal 

distribution of all of the student scores or on a bell-shaped curve.  

It is based on a mean score for the entire class and an 

arbitrary number of standard deviations. An instructor 

chooses the amount of standard deviations above the 

mean score for a B instead of an A score. The highest 

exam score receives a grade of an A and the lowest score 

a grade of F regardless of the actual exam score. Norm-

referenced measurements are useful when students must 

be ranked for something with a limited number of spaces 

like college admissions or scholarships. (Aviles, 2001, p. 

604)  

 Homogeneity. Used by study participant Margaret to describe similar 

characteristics and experiences as other engineering students. She 

sought to be treated like the other students and share similar 

experiences. 

 Learning Community. Learning communities are cohorts of students who 

participate in a series or linked set of courses. They are usually organized 

around a theme or subject that is not easily attainable through enrollment in 

unrelated, stand-alone courses. They have three things in common:  
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(a) Shared knowledge. Learning communities seek to 

construct a shared, coherent curricular experience and by 

doing so, promote higher levels of cognitive complexity 

that cannot be easily obtained through participation in 

unrelated courses [or not connected]. (b) Shared knowing. 

Learning communities enroll the same students in several 

classes where students get to know each other quickly. (c) 

Shared responsibility. Students take responsibility of 

their own and others learning. They collaborate and 

become mutually dependent on one another. (Tinto, 

2003) 

 Native Student. This is a student who begins their baccalaureate degree as a 

freshman at four-year institution. 

 Pre-engineering. Pre-engineering and lower division collegiate transfer 

courses are generally prescribed by ABET and the institution. They are taken 

during the first two years of a baccalaureate degree and serve as a foundation 

for upper division courses and the engineering major.  

 Transfer Student. A transfer student is someone who attends a two-year 

institution and then transfers his/her college credit to a four-year institution 

with the intent of earning a baccalaureate degree. Credits are accepted or 

applied to a degree through an evaluation of each course. 
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Women Engineering Students 

Women engineering students have traditionally been underrepresented in 

baccalaureate degree engineering programs. This phenomenon can be traced back to 

strong and distinctive masculine origins. Throughout much of the nineteenth century 

in the United States, it was rare to earn a formal engineering degree. Credentials 

were acquired through on-the-job experience in a machine shop, railroads or 

surveying crews. Such environments excluded women because they were considered 

dangerous, involved physical exertion, and were deemed inappropriate for 

respectable women. Girls, who expressed technical interests, were often steered to 

the science side of economics (Bix, 2004). Young girls who did express technical 

interests were often deliberately discouraged by negative remarks from family or 

teachers. 

Few women entered engineering studies at land-grant institutions in the late 

1800s and early 1900s. Until World War II and beyond, many engineering schools 

(e.g., California Institute of Technology) were closed to women. ―Women, who 

were admitted into engineering programs (e.g., Massachusetts Institute of 

Technology), often struggled against a hostile intellectual and social environment‖ 

(Bix, 2004, p. 27). Due to a manpower shortage during World War II, employers 

hired female engineers. After the war, returning male veterans flooded the 

workforce and the need for women engineers disappeared. Women were expected to 

marry and raise children. 

Grassroots efforts, activism, and legal developments pressured employers 

for equal rights for women. During the 1950s women engineers began to meet on a 
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semi-regular basis to promote professional advancement, a favorable attitude in 

industry toward women engineers, and engineering careers for women. In 1952 the 

Society of Women Engineers was incorporated. More importantly, the 1964 federal 

Civil Rights Act barred employment discrimination on the basis of sex and created 

the Equal Employment Commission. Bix (2004) notes that when enforcement by 

the Commission lagged, the National Organization for Women stepped in, 

mobilized its membership and political clout, and pressured the Commission to 

secure women‘s workplace rights. These developments began to impact the culture 

of engineering. 

Community College Transfer Students 

The community college transfer function has been part of the community 

college mission for a long time. After a downturn of transfer rates between 1960 and 

1990 community colleges emphasized vocational education, a renewed interest in 

the transfer function emerged. Later, state governments encouraged students eligible 

for the state universities to begin at a community college and then transfer to four-

year colleges because of the savings to the student and state general fund allotments. 

The American Association of Community Colleges (2011) published a 

demographic profile of the community college student population in the United 

States for 2008. The profile characterized community college students:  

 60% were enrolled as part-time, 

 58% were women, 

 45% were minorities, 

 42% were between the ages of 22 and 39; and  
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 59% applied and received financial aid. 

Transfer students are a subset of the community college general student 

population. The National Center for Education Statistics (2004 & 2005) reported 

that approximately 63% of all four-year students once attended community college. 

Dougherty and Kienzl (2006) sought to understand transfer rates by social 

background over time and the impact of social background on community college 

students. They analyzed two national data sets: The National Education 

Longitudinal Study of the Eighth Grade and the Beginning Postsecondary Students 

Longitudinal Study. Their findings suggest four things:  

First, parent socioeconomic status (SES) was significantly associated 

with whether or not a student transferred to a four-year college. The 

research reveals that academic preparation in high school plays a role 

in mediating the impact of social background. Second, they found 

that students who are older than 18 years old when they entered a 

community college are significantly less likely to transfer. Third, 

white and Asian students are more likely to transfer; blacks and 

Hispanics are less likely to transfer. Fourth, blacks have higher 

educational aspirations than white students of the same SES 

background, which serves to mitigate the negative impact of being 

black on transfer, keeping the black disadvantage smaller than it 

would otherwise be. (Dougherty & Kienzl, 2006)  

Dougherty and Kienzl (2006) also found that the closer to full-time enrollment at the 

community college the more likely the student will transfer. 
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In another study, Early Transfer: A Case Study of Traditional-Aged 

Community College Students, Cejda and Kaylor (2001) studied 103 full-time 

traditional-aged early transfer students who did not complete an associate degree at 

the community college. The authors sought to answer this question: Why do 

community college students transfer before completing an associate degree?  

A significant majority (71%) transferred between 48 and 59 semester credits 

into a baccalaureate degree program.  

Business was the most common major (39%), followed by education 

(33%), arts and sciences (33%), and fine arts (4%). The majority of 

the early transfer students were female, more than three fourths 

(78%) were traditional-aged (24 years old or younger), and an 

overwhelming majority (84%) were Caucasian. (Cejda & Kaylor, 

2001)  

This study revealed student intention, community college faculty 

interaction, personal factors, and students and staff members‘ influence the 

time of transfer for community college students. Students attend a 

community college for several reasons. These intentions influence when they 

transferred to a university.  
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Five common intentions were identified in rank order: (a) 

Completing general education requirements, (b) getting the hard 

classes (i.e., mathematics, sciences, and English) out of the way, 

(c) saving money for a year or two, (d) deciding on a major; and 

(e) completing prerequisite courses. Several community college 

students said that faculty members encouraged them to transfer 

when they originally had no original plans of transferring into a 

baccalaureate degree program. Faculty members also influenced 

them to transfer earlier than they intended. Personal factors, such 

as family status and support, influenced the time of transfer. The 

study found a change or changes in family status (e.g., marriage, 

divorce, birth, illness, death and relocation) influenced students to 

remain at the community college, earning more credits than he or 

she had originally planned. (Cejda & Kaylor, 2001)  

Also, students revealed that family support and an understanding that time 

was needed to study and attend classes or pursue actions that were deemed above 

and beyond the ordinary influenced them to transfer to a four-year institution earlier 

than they had planned (Cejda & Kaylor, 2001). ―Financial factors resulted in earlier 

and later times of transfer. The simple assumption that greater financial resources 

lead to an earlier transfer (and vice versa) was not always accurate‖ (Cejda & 

Kaylor, 2001, p. 631). 
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Other students and staff members influenced the time of transfer. 

Many community college students followed their peers and 

transferred into a four-year institution. Helpfulness of community 

college student services, counseling, and financial aid offices 

influenced student time of transfer. Four-year institution staff (e.g., 

transfer advisors) interaction with community college students 

influenced transfer. This study found that in virtually all instances, 

transfer occurred within two semesters after the community college 

student had a positive interaction with a four-year institution 

member, regardless of the number of credit hours completed at the 

community college. (Cejda & Kaylor, 2001, p. 634)  

Community college students identified several barriers related to the length 

of time taking courses at the community college and the time of their transfer. Some 

students were concerned that some of the prerequisite courses would not be 

available at the community college or classes would be cancelled due to low 

enrollment. Other students had misinformation about baccalaureate degree course 

requirements and acceptance. In these instances, they preferred to take their courses 

at the four-year institution (Cejda & Kaylor, 2001). 

Community College Women Engineering Transfer Students 

In 2006, 45% (81,700) of all students earning a baccalaureate degree in 

engineering attended a community college (National Science Foundation, Division 

of Science Resources Statistics, 2010, Table 19). A more recent data set found that 

women science and engineering students represented approximately 33.5% of all 
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students enrolled at two-year institutions in the United States in 2008 (National 

Science Foundation, Division of Science Resources Statistics, 2011). Disaggregated 

data by engineering discipline and type of institution were not available. Two 

studies provide insight about the experiences of community college women 

engineering students. 

Morris and Daniel (2008) conducted a study at a community college to 

examine ―chilly climate‖ perceptions of students enrolled in traditionally female-

dominated majors (nursing and education) versus traditionally male-dominated 

majors (information technology and engineering) and how these perceptions related 

to students‘ intentions to persist, transfer, and earn a baccalaureate degree in their 

chosen field. Community college students (n = 403) were asked to complete a 28-

item Perceived Chilly Climate Scale (PCCS) survey developed by Janz and Pyke in 

2000. Students were asked to rate statements related to: climate [factors] that they 

heard, sexist attitudes and treatment, climate students experience personally, 

classroom climate/course material, and safety. Of the 403 student sample, 46% 

percent were male (n=186) and 54% (n=217) were female. Of this sample, 20.3% 

(82 students) were engineering majors; 65 students were men and 17 students were 

women. Morris and Daniel (2008) found: 
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women tend to find a class climate chillier (e.g., not welcoming, 

unfriendly, and some aspects of sexual harassment) than men; non-

white students found the classroom climate chiller than white 

students; and non-white and younger students perceive climate to be 

particularly chilly when they hear about class climate, and sexist 

attitudes and treatment; and somewhat chilly regarding the climate 

students experience personally and perceptions of classroom climate 

and course material.  

In a related study about women engineering transfer students, Starobin and 

Laanan (2008) sought (a) to understand how gender influenced learning experiences 

among women students in a community college pre-engineering program, (b) 

provide female students the opportunity to share their experiences, and (c) identify 

factors to help female students transfer from a community college to a four-year 

university. Their study was conducted with the Northwest Engineering Talent 

Expansion Partnership (NW-ETEP) and two northwest community colleges with 

exemplary transfer programs that increased participation among women and 

minority students in Science, Technology, Engineering, and Mathematics (STEM). 

Partnership coordinators invited an unknown number of women community college 

students who were planning to transfer to a group interview. Starobin and Laanan 

(2008) found 

from this group interview that women were often not told early in 

their education that they could study engineering. Women never 

mentioned that they did not like or have a fear of studying math or 
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science; in fact, most of them had positive experiences studying math 

and science in middle school. All of the participants agreed that 

advising was critical and valued an engineering overview course, 

Engineering 101, and needed to see a clear pathway for transfer.  

In addition, women students felt part of the diverse culture of the community 

college.  

Such a diverse culture at the community college may help 

women students focus on engineering studies rather than being 

conscious of their gender. These students said that once they got 

to know their classmates, regardless of gender, they felt 

comfortable in their science and engineering classes. (Starobin & 

Laanan, 2008, p. 42)  

Additional Strategies and Factors That Impact Student Performance and Persistence 

 Existing research revealed additional strategies and factors that impact 

student performance, persistence, and their ability to successfully transition into a 

four-year academic environment. For example, the Center for Community College 

Student Engagement (2008) provided a set of design principles that can be used help 

students succeed and be used by administrators to help frame and set instructional 

priorities. They can be applied to the context of engineering and transfer programs.  
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Design principles with direct application to this study are: 

(1) Personal connection. Persistence almost always includes one 

element: a strong connection to someone at the college. ―For this 

reason, most community colleges encourage instructors to learn 

students‘ names and encourage students to learn each others‘ 

names as quickly as possible‖ (p. 5) 

(2) A plan and a pathway. ―There is ample evidence to document the 

importance of academic advising and planning. Having a plan, 

clearly defined goals and a roadmap for reaching them, plays a 

critical role in student persistence‖ (p. 9). 

(3) Engaged learning. ―Colleges can make the most of class time by 

using instructional approaches that are most likely to engage 

students, help them learn, encourage them to build relationships, 

and take advantage of campus resources-and make them want to 

come back for more‖ (p. 12).  

(4) An integrated network of financial, social, and academic support. 

“Entering students are most likely to succeed when expectations 

are high and they receive the support they need to achieve at high 

levels. This support includes financial aid, advising, academic 

support such as tutoring and skill labs; and social support so 

students do not feel isolated when facing challenges‖ (p. 14).  

Learning communities with a focus on engineering is another strategy for 

connecting students with their peers and caring adults. Student success (e.g., 
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persistence, completion, and performance) outcomes of the learning community 

model are well documented in the literature (Rocconi, 2011; Tinto, 2003; Minkler, 

2002; Ptacek, Smith, & Zanas, 1992; Hovanitz & Kozora, 1989). 

Class size has an impact on student performance. Johnson‘s (2009) study 

suggests that small classes afford greater instructor-student and peer-to-peer 

interaction and that increasing class size has a significant negative effect on final 

grades across all disciplinary areas after controlling for student characteristics, class 

level, and random effects. Engineers often work as a team to solve complex 

problems. A small class, with fewer students and more instructor and peer-to-peer 

interaction, stimulates group interaction and supports teamwork. Small classes are a 

better venue for engineering students who will need teamwork and collaboration 

skills when they enter the workforce.  

Access to financial aid contributes to student persistence and degree 

completion, especially for science, mathematics, and engineering students. 

Fenske, Porter, and DuBrock (2000) conducted a longitudinal study that focused 

on the financial aid and academic progress of underrepresented minority, 

women, and needy students majoring in science, engineering, and mathematics. 

They tracked resident, degree-seeking, and first-time freshmen students for up to 

eight years and found: 

Approximately one-third (33.5%) of all underrepresented minorities 

and needy students [with no financial assistance] did not enroll the 

second year. All students who received need-based financial aid had 

a [slightly] lower attrition rate of 30.7%; those that did not receive 
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aid had a 32.9% attrition rate. All students regardless of major 

received more grants in their early years of study and shifted to loans 

in their later years. This study also revealed that science, engineering, 

and mathematics students take longer to graduate. (Fenske, Porter, 

and DuBrock, 2000) 

Financial aid by itself does not guarantee student retention and 

persistence. Glenn (2007) found that student persistence and degree completion 

is better supported when financial aid is combined with academic support, 

especially for women.  

Students receiving financial aid and academic support had a grade 

point average roughly three points higher (on a scale of 100) than did 

students in a control group. The positive results were concentrated 

almost entire among female students. This study also revealed that 

financial aid served as a catalyst for students already possessing the 

skills necessary to perform in college. (Glenn, 2007, p. A18) 

Finally, an engineering education begins early with a pre-collegiate program 

rooted in math and science. Most engineering baccalaureate degrees require over 40 

credits in math and science. Pre-collegiate engineering programs with a heavy 

emphasis in math and science would appropriately place students on a pathway 

toward an engineering credential. Because math and science courses are sequenced 

and its curriculum connected, advising becomes especially important.  
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Math courses have to be taken at the right time and in the right 

sequence. It is the cumulative nature of math that makes [the series] 

crucial for survival in engineering school and it makes precollege 

preparation so important. While deficits in math and science can 

theoretically be made up in college, it is extremely difficult to do so. 

There is, therefore, a relative narrow window of opportunity for 

entering the engineering track. Simply having taken the right math 

and science classes in junior and senior high school is a tremendous 

resource. (McIlwee & Robinson, 1992, p. 27) 

Summary 

Women engineering students have traditionally been underrepresented in 

baccalaureate degree engineering programs. This phenomenon can be traced back to 

strong and distinctive masculine origins. Throughout much of the nineteenth century 

in the United States it was rare to earn a formal engineering degree. Credentials 

were acquired through on-the-job experience in a machine shop, railroads or 

surveying crews. Such environments excluded women because they were considered 

dangerous, involved physical exertion, and were deemed inappropriate for 

respectable women. As a result, girls who expressed technical interests were often 

steered to the science side of economics (Bix, 2004).  

Few women entered engineering studies at land-grant institutions in the late 

1800s and early 1900s. Due to a manpower shortage during World War Two, 

employers began to hire women engineers. But after the war, returning male 



31 

 

veterans flooded the workforce and the need for women engineers disappeared. 

Women were expected to marry and raise children. 

Grassroots efforts, activism, and legal developments pressured employers for 

equal rights for women. During the 1950s women engineers began to meet on a 

semi-regular basis to promote professional advancement, a favorable attitude in 

industry toward women engineers, and engineering careers. In 1952, the Society of 

Women Engineers was created. Later, the 1964 federal Civil Rights Act barred 

employment discrimination on the basis of sex and created the Equal Employment 

Commission. When the Commission enforcement lagged, the National Organization 

of Women mobilized its membership and pressured the Commission to secure 

women‘s workplace rights. These developments began to impact the culture of 

engineering. 

The transfer function continues to be part of the community college mission. 

After a downturn of transfer rates between 1960 and 1990, when community 

colleges shifted their attention to expanding vocational education, a renewed interest 

in the transfer function emerged. Later, state governments encouraged students 

eligible for state universities to begin their postsecondary education at a community 

college and then transfer to four-year institution. This strategy not only saved 

students money, but reduced the financial strain on state general fund allotments.  

In 2008, community college students were more likely be enrolled part-time, 

women, and between the ages of 22 and 39. ―Community college students typically 

transfer between 48 and 59 semester credits into a baccalaureate degree program; 
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business was the most common major (39%), followed by education (33%), then 

arts and sciences (33%), and fine arts (4%)‖ (Cejda & Kaylor, 2001, pp. 623-624).  

Transfer students typically attend a community college to complete general 

education requirements and hard classes, save money for a year or two, decide on a 

major, and complete prerequisites for upper-level courses. Peers, changes in family 

status and support, financial aid, community college faculty and student services 

staff, and four-year institution (e.g., transfer advisors) staff influenced community 

college student decisions and the time of transfer (Cejda & Kaylor, 2001). In 2006, 

45% (or 81,700 students) of those who earned a baccalaureate degree in engineering 

once attended a community college (National Science Foundation, 2010, Table 19). 

The National Science Foundation Division of Science Resources Statistics (2011) 

found that women science and engineering students represented approximately 

33.5% of all students enrolled at two-year institutions in the United States in the 

2008.  

Other studies provide some insight about the experiences of community 

college women engineering students. Morris and Daniel (2006) conducted a study at 

a community college and found that  

women tend to find a class climate chillier (e.g., not welcoming, 

friendly, and some aspects of sexual harassment) than men; non-

white students found the classroom climate chiller than white 

students; and non-white and younger students perceive climate to be 

particularly chilly when they hear about class climate, and sexist 

attitudes and treatment; and somewhat chilly regarding the climate 
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students experience personally and perceptions of classroom climate 

and course material.  

In another study, Starobin and Laanan (2008) found that community college 

pre-engineering women students were not told early in their education that they 

could study engineering. Study participants told researchers that they felt that 

advising was critical and valued an introductory course in engineering called 

Engineering 101. Their study participants would have liked to see a clear transfer 

path into a four-year baccalaureate degree program. Finally, Starobin and Laanan 

(2008) found that the diverse community college student population helped women 

focus on their engineering studies rather than being conscious of their gender and 

underrepresented in their classes. 

Previous research yields other findings related to post secondary student 

persistence and performance. First, a personal connection with someone at the 

college has shown to have an impact on student persistence. Second, small classes 

afford greater student-instructor as well as peer-to-peer interaction. This strategy 

also promotes teamwork and an essential skill needed in the workplace for 

engineers. Third, there is ample evidence to support the importance of academic 

advising and planning. Fourth, additional financial aid helps students shoulder the 

costs of a postsecondary education. However, additional financial aid by itself does 

not guarantee persistence; it should be part of a comprehensive strategy to support 

student persistence and degree completion. Furthermore, engineering education 

must begin early with a solid pre-collegiate program in math and science. Finally, 

there is ample evidence to support the importance of advising and planning. 
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Engineering, math, science, and other general education courses are sequenced and 

must be completed in the appropriate order.  
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CHAPTER THREE: RESEARCH DESIGN 

An interpretative philosophical framework was applied to a case study to 

document women community college engineering transfer student experiences and 

recommendations related to the research questions: (a) What were their community 

college experiences, (b) what should community colleges continue to do support 

women engineering transfer students, and (c) what can be done to improve 

community college engineering transfer programs, especially for women? 

This chapter begins with an overview about the interpretative philosophical 

framework and case studies, the rationale for its selection, purposes, and 

assumptions. The next section describes the data needed for each research question. 

The research design chapter also includes sections on study participant and 

recruitment, a description of the two data collection techniques, one-on-one and 

focus group interviews; strategies to ensure the soundness of the data and findings, 

analysis procedures, design limitations, and strategies to protect human participants. 

The final part of this chapter is my personal disclosure statement to introduce myself 

to the reader and reveal my background, personal experiences, and empathies that 

might inadvertently distort my interpretation of study participant responses and data.  

Interpretative Philosophical Framework 

An interpretative philosophical framework was used for this study to 

document the particular experiences of women engineering transfer students. It 

shaped purposes of this study, the role I played as well as the roles of the study 

participants, data collection and analysis processes, assumptions, limitations, and 

how the findings were reported.  
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The interpretative paradigm [framework] is one type of qualitative 

methodology. It can be used to create additional knowledge and to better understand 

a phenomenon, individual or program; its uniqueness, and complex 

interrelationships (Stake, 1995). This framework focused on the ―the social action of 

the participants and how meanings are created in their everyday lives and the real 

world‖ (Travis, 1999, p. 1042). As humans and individuals, we create meanings and 

interpretations of what we deem real or true through everyday interactions with 

other humans, the environment, and the world around us.  

There are several assumptions related to the interpretative philosophical 

paradigm. They are: 

 ―Interpretative results represent a social dynamic and are products of 

accurate recounts and replies‖ (Denzin & Lincoln, 2000, p. 647). 

Neuman (2003) notes that: 

a social reality is intentionally created out of the purposeful 

actions of interacting social beings and is based on people‘s 

definitions of it. Human behavior is created out of evolving 

meaning systems or social conventions that people generate 

as they socially interact. This social reality is fluid and agile. 

(p. 77) 

 Study participants‘ comments and recommendations are interpretations 

of what they perceive to be true, right, or wrong. These interpretations 

are influenced by study participant academic and social experiences, 

interpersonal relationships, interactions with other students, faculty, 
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professors, staff, family, and other aspects of the environment. Study 

participants‘ interpretations, beliefs, and biases are subject to change 

with new experiences and knowledge.  

 Reality will vary among the study participants (Creswell, 1998). There 

will be more than one interpretation of an event (Janesick, 2000). Study 

participants are unique individuals, have different backgrounds, and will 

interpret their experiences from authentic vantage points. 

 ―Research is value laden and biases are present‖ (Creswell, 1998. p. 75). 

Beliefs and perceptions are created by individuals with unique 

backgrounds and experiences. Interpretations are subject to distortion.  

 The value of each interpretation will vary; depend on the credibility of 

study case‘s reality, and the utility of the interpretation (Stake, 1995). 

 ―Researcher and the readers‘ background will influence their 

interpretation of the data‖ (Williamson, 2006, p. 86). A personal 

disclosure statement is included in the chapter. Readers of this 

dissertation will also have a unique interpretation of the findings. They 

too have prior knowledge, interpretations, and experiences related to 

engineering students, transfer, student success, and community college 

and university programming and administration. Their experiences will 

shape what they believe is true or wrong, the utility of this study and its 

data, and the application of the findings. 
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Case Studies 

Before selecting a case study for this dissertation, I considered 

phenomenology and ethnography paradigms. According to Creswell (1998) 

phenomenology is a study that describes a concept or phenomena. At the beginning 

of my dissertation study, I did not have a preconceived concept or phenomena in 

mind as it specifically related to women community college engineering transfer 

students. The general study of transfer is a broad research topic with many 

dimensions and complexities. I wanted issues, concepts, and phenomena to 

organically emerge from each study participant. It was also difficult to identify and 

recruit study participants who shared the same phenomenon. The second research 

tradition I considered was ethnography. An ethnographic study provides a detailed 

account of a cultural or social group, a lengthy process that requires extensive time 

in the field (Creswell, 1998). I was anxious to complete this dissertation study in a 

timely manner and unable to take a leave of absence from my employer.  

Of the qualitative traditions, I chose to apply an interpretative philosophical 

framework to a case study to document the particular experiences and 

recommendations of women community college engineering transfer students. Case 

studies have been called a method, methodology, and a research design with more 

than 25 different definitions over the last three decades (VanWynsberghe & Khan, 

2007).  

This study combines and uses two definitions of a case study. First, Stake‘s 

(2000) provides a simple definition of a case study. ―Case study is not a 

methodological choice, but a choice of what is to be studied‖ (Stake, 2000, p. 435). 
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Second, Creswell (1998) further defined a case study ―as an exploration of a 

bounded system over time, through a detailed, in-depth data collection process 

involving multiple sources of information, rich in context‖ (p. 61). Case studies are 

commonly used in qualitative, education, and social science research (Stake, 1983; 

Merriam, 1988). They can also be quantitative. A case can be an individual, a group 

of people, or a program. Each university professional engineering program is a 

bounded system. University professional engineering programs must adhere to 

ABET accreditation standards. Student participation in a university professional 

engineering program is limited; students must meet eligibility requirements and 

apply for admission.  

There are three types of case studies: intrinsic, instrumental, and collective. 

An intrinsic case study examines a [single] particular case with little interest in 

generalization; the instrumental case study provides insight to an issue and 

contributes to other generalizations, and a collective case study examines several 

individual cases (Stake, 1995 & 2000). This is an instrumental case study; the issue 

is the need to increase the number of women engineering students who successfully 

transition from a community college to a university and are prepared for university 

professional engineering programs. For this study, ten women community college 

engineering transfer students who are currently enrolled in one of two university 

professional engineering programs represent individual cases. They also represented 

a collective case, a group of women community college engineering transfer 

students who belong to a bounded system, a university professional engineering 

program. 
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There are benefits of conducting a case study. This case study was 

manageable for me and I was able to collect the data within six months. I was able 

to clearly define the bounded system of the cases. Finally, a case study appealed to 

my altruistic values. This data can ―serve broad social functions to describe the 

values of our society, explore contradictions in our lives, offer new insights on what 

has been and should be done, and present new perspectives and interpretations of 

events‖ (VanWynsberghe & Khan, 2007, p. 6).  

 The following general assumptions are associated with case studies. 

 ―Situational conditions are not known in advance or controlled‖ (Stake, 

1995, p. 41). 

 ―Knowledge will emerge from the study participants, adding another 

dimension of data or modifying an existing generalization‖ (Stake, 1995, 

p. 7).  

 Case studies are used to better understand a particular case: its 

uniqueness, perspectives, and experiences. Stake (1995) calls this 

phenomenon a ―particularization instead of a generalization‖ (p. 8). 

We take a particular case and come to know it well, not 

primarily as to how it is different than others; but what it is 

and does. There is an emphasis on uniqueness, and that 

implies knowledge of others that the case is different, but the 

first emphasis is on the understanding of the case itself. 

(Stake, 1995, pp. 7-8) 
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Data Needs 

I collected data directly from each study participant to support each research 

question, to provide a sufficient level of detail, and to illuminate their experiences. 

Fetterman (1998) called this emic data, ―an insider‘s or native‘s perspectives on 

reality‖ (p. 20). For the first research question, what was their community college 

experience, study participants volunteered information about themselves: their year 

in the program, major, family, work history, community college credentials, friends, 

and other relevant information they deemed important. I sought other data related to 

their academic experience (e.g., preparation, courses, instruction, faculty, professors, 

and staff), interaction with other students, and their use of student services.  

To answer the second research question, what should community colleges 

continue to do to support women engineering transfer students, data was collected 

related to current practices that study participants deemed helpful in their transition 

and preparation for a university professional engineering program. This question and 

its data are aligned with a Positive Change theory called Appreciative Inquiry.  

This theory suggests that an organization that inquires into problems 

will continue to do more of the same, while an organization that 

strives to appreciate what is best in itself (and others) will discover 

more and more of what is good. This theory affirms what my 

intuition has always told me, that the best way to get [to] where you 

want to be is to look at how others have successfully done so. 

(Milgram, personal communication, June 15, 2010)  
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In a similar fashion for the third research question, what can be done to improve 

community college engineering transfer programs, especially for women, 

improvement suggestions were collected from the study participants and represent 

emic perspectives. 

Participant Identification and Recruitment 

 A maximum variation sampling strategy was used to identify two public 

university professional engineering programs and recruit ten study participants; five 

women who once attended a community college and are currently enrolled in one of 

two university professional engineering programs. Patton (1990) described the 

purpose of this strategy: 

It is a purposeful sampling to capture and describe central themes or 

principle outcomes that cut across a great deal of participant or 

program variation. Common patterns that emerge from great 

variation are of particular interest and value in capturing core 

experiences and central, shared aspects or impacts of a program. (p. 

172)  

I maximized variation of this sample by recruiting study participant 

from two very different universities. The first university is located in a major 

metropolitan city; the other is located in a smaller community. While each 

university houses an ABET-accredited engineering program, they have a 

unique student population. 

Five women were recruited from each university professional engineering 

program who met the following criteria: (a) Attended a community college and 
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successfully completed 36 credits of lower division (100-200 level) collegiate-transfer 

general education and engineering courses with a minimum of a 2.25 grade point 

average, (b) are now admitted to the university and have completed at least one term in 

the professional engineering program, and (c) have an intention of earning a 

baccalaureate degree in engineering.  

Using their enrollment databases (e.g., Banner); university enrollment 

managers identified and created an eligible study participant population list. It was 

forwarded to each respective university professional engineering advisor who then 

sent an e-mail invitation, a recruitment letter, and the Informed Consent document to 

each eligible study participant on the list. The e-mail described the focus of the 

study, research and interview questions, data collection methods, potential risks and 

harm, compensation, timelines, and anticipated time commitment. The e-mail asked 

eligible study participants to respond directly to me if they would like to volunteer 

and participate in the study. After the initial e-mail invitation was sent out, eight out 

of the ten study participants agreed to participate in the study. Two more study 

participants were needed to complete the sample, one from each university. I asked 

each university professional engineering department advisor to send out another e-

mail reminder to eligible study participants. Within a day or two, one additional 

study participant from each university volunteered and agreed to participate in the 

study. The study sample quota was complete.  

Data Collection Techniques 

This interpretative case study utilized two data collection techniques: one-

on-one and follow-up focus group interviews with study participants at their 
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respective university campuses. Prior to each one-on-one and focus group interview, 

I solicited availability from each study participant. Each study participant and I 

agreed on a convenient date, time, and location. Prior to each interview, I e-mailed 

each study participant a confirmation and a copy of the Informed Consent document.  

One-on-one and follow-up focus group interviews were audio recorded and 

converted into text by a professional transcriptionist. All transcripts were forwarded 

to each study participant to member-check for accuracy. Three study participants 

provided corrections and additional comments. 

One-on-One Interviews 

 All ten study participants completed private, one-on-one interviews with me 

at each respective university. I scheduled a private room at a convenient location so 

that we could talk without any interruptions. I arrived early, arranged the room so 

that it was comfortable, and the chairs and table were within range of the tape 

recorder. After the arrival of each study participant, I introduced myself, provided an 

overview of the study, its purposes, potential risks, and benefits. Study participants 

were also told that the interview was going to be tape recorded and that they would 

be sent a copy of their interview transcript for them to check for accuracy. All study 

participants received a copy of their signed Informed Consent document, were given 

the opportunity to ask questions, and withdraw from the study.  

Each study participant was eager to talk about her experiences and agreed to 

participate in the study. After signing the Informed Consent document, I turned on 

the tape recorder and began the one-on-one interview.  
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The following semi-structured, open-ended questions were posed to each 

study participant: 

 Please tell me about yourself. 

 Please tell me about your experience at the community college which 

prepared you for a professional engineering program. 

 Describe your academic experience. 

 What advising and student services did you use at the community 

college? What was your experience in using these services? 

 What was your experience with community college faculty and staff? 

 What was your experience with other students? 

 What key events at the community college impacted your learning and 

preparation for the professional engineering baccalaureate degree 

program? 

 What practices and experiences have a positive impact on your 

preparation and transition to a professional engineering baccalaureate 

degree program? 

 What can be done to improve community college engineering transfer 

programs, especially for women?  

 Is there anything else? 

Focus Group Interviews 

After the one-on-one interviews, eight out of the ten study participants 

participated in a follow-up focus group interview and a pizza lunch at their 

respective universities. I chose a focus group interview as the second data collection 
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method for several reasons. First, I wanted to repeat research and interview 

questions, collect additional data, and affirm or disaffirm what I heard from each 

one-on-one interview. Second, focus groups are typically used for data collection 

with homogeneous groups (Patton, 1990). In this study, study participants share a 

common characteristic; they are women engineering transfer students, who once 

attended a community college and currently enrolled in a university professional 

engineering program. Third, this data collection method allowed study participants 

to discuss their experiences with me and their peers. Because study participants can 

talk and hear each other, they were more likely to express feelings or opinions that 

might not emerge if they were interviewed individually (Gall, Gall, & Borg; 1999). 

Conversely, study participants may not feel comfortable talking about their 

experiences in front of their peers or in a group setting. Finally, this was a suitable 

data collection method, especially for women. Madriz (2000) notes that women 

historically used conversation with other women as a way to deal with their 

oppression, to talk about issues important to them, and to get involved in political 

activism.  

Each focus group interview had four study participants from each respective, 

university professional engineering program. Right before the University B focus 

group interview, one study participant e-mailed me to apologize and say that she 

could not attend the focus group interview. In a similar fashion, one University A 

study participant e-mailed me to say that she was going out of state and could not 

attend the focus group interview.  
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 After gathering their pizza lunch, study participants sat down around a table 

and introduced themselves. They talked about their classes and engineering majors. 

A couple of the study participants vaguely knew each other from other classes. I 

repeated the purposes of the study, provided an overview of the study, its purposes, 

potential risks, and benefits. Study participants were also told that the focus group 

interview was going to be tape recorded and that they would be sent a copy of their 

interview transcript for them to check for accuracy. All study participants were 

given the opportunity to ask questions and withdraw from the study. I turned on the 

tape-recorder, began the focus group interview, and repeated the one-on-one 

interview questions. Additional follow-up questions were posed to the study 

participants.  

Strategies to Ensure Soundness of the Data and Findings 

Several triangulation strategies were used to verify study participant 

responses and to clarify what they said during the one-on-one interviews and focus 

group interviews. First, two collection methods were used to collect the data: one-

on-one interviews with each study participant and two follow-up focus group 

interviews, one at each university with respective study participants. Second, the 

same one-on-one interview questions were repeated during the focus group 

interviews to triangulate, confirm, or disconfirm data. Third, all interviews were tape 

recorded and transcribed by an independent professional transcriptionist. Fourth, 

transcripts were e-mailed to each study participant to review and check for accuracy. 

Only three study participants provided edits back to me. I corrected each transcript 

as needed, printed a copy, and organized them into a notebook. 
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Analysis Procedures 

I used an analysis technique developed by Williamson (2006) to analyze 

one-on-one and focus group interview data. I read each transcript several times and 

highlighted interesting responses and compelling comments or passages. I began to 

sort responses by themes. Study participant data was analyzed individually, by 

respective university, and as a collective whole. 

Study participant data and profiles are featured in chapter four. This chapter 

includes a brief description of each university, its undergraduate professional 

engineering program, and study participant profiles, engineering majors, and 

common characteristics.  

Interview and research questions guided the data analysis for each research 

question and served as temporary placeholders for the initial sort of the data: 

academic experiences, faculty, student support, and student/peer relationships, and 

key events. Transcript data was read and sorted several times. It was necessary to 

manage the volume of data and focus the results of this study. Therefore, four or 

more responses from study participants were sorted into each thematic category. 

Fewer than four similar responses were set aside in a holding, parking lot category. 

Throughout this process, an inductive approach was used to create themes. Data was 

not coded into a preexisting theoretical framework. This was necessary to ensure 

emic perspectives and authentic voices of the study participants.  

Two main themes emerged from this study: (a) The affect of curriculum and 

instruction and (b) student survival strategies and support. To provide an additional 

level of detail and support, each main theme has several common thematic 
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experiences representing four or more similar responses by individual study 

participants. The first main theme is the affect of curriculum and instruction. In 

order of frequency, common thematic experiences are: (a) Accessible and 

approachable staff, (b) prepared with foundational knowledge, (c) different grading 

methods, (d) loved math and science courses, and (e) subtle forms of biases. The 

second main theme is student survival strategies and support. In order of frequency, 

supporting common thematic experiences for this main theme are (a) Engineering 

student study groups, (b) community college engineering department advising, (c) 

self-advising, and (d) tutoring. 

For the second and third research questions: What should community 

colleges continue to do to support women engineering transfer students and what 

can be done to improve community college engineering transfer programs, 

especially for women; similar study participant recommendations were organized 

and analyzed into thematic groups. A descriptive title was assigned to each group of 

study participant responses.  

Design Limitations 

This study has several design limitations. First, generalizations are limited 

due to the inherent nature of interpretative research: the recruitment and selection of 

the universities and its study participants and the small sample size of ten individual 

cases. It is unknown and unlikely that the study participants represent the entire 

women engineering student population at their respective universities who once 

attended a community college. Second, the data collection methods, one-on-one and 

focus group interviews have some weaknesses. According to Patton (1990)  



50 

 

interviews are a limited source of data because the participants can 

only report what has happened. Those perspectives and perceptions 

are subject to distortion due to personal bias, anger, anxiety, politics, 

and a simple lack of awareness. Interview data can be greatly 

affected by the emotional state of the interviewee at the time the 

interview takes place. Interview data is also subject to recall error, 

reactivity of interview to the interviewer, and self-serving responses. 

(p. 245)  

Data was collected at a specific point in time of their academic program and may 

differ at a later time. With more time and experience, study participants may have 

different opinions, additional comments about their community college experiences, 

or change their mind.  

To address these limitations, I used two data collection techniques: one-on-

one and a follow-up focus group interviews to validate and cross-check study 

participant data. A second literature review was conducted to compare, contrast, and 

validate study participant responses. This discussion is embedded in Chapter 7, 

researcher Assertions and Interpretations. 

Strategies to Protect Human Participants 

Oregon State University (OSU) Institutional Review Board (IRB) policies 

were adhered to in order to protect the confidentiality and identities of each study 

participant, university, and its professional engineering program. After the initial 

approval from OSU IRB, study protocols and interview questions were approved by 

the other university IRB office. In November 2004 I completed the Collaborative 
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IRB Training Initiative (CITI) education, an online tutorial required by Oregon State 

University IRB. Pseudonyms were used for each university professional engineering 

program and study participant.  

Personal Disclosure Statement 

Purposes of this statement are twofold: (a) To introduce myself to the reader 

and (b) to disclose my experiences or biases that might influence my interpretation 

of the study participant data. Consistent with interpretative research, I began this 

study with an examination of my experiences at a community college as a student 

and later as an employee. Later on, I considered my personal diversity biases.  

I started my postsecondary education at a community college. It was one of 

two community colleges in the area and had a junior college purpose: to prepare 

students for transfer into baccalaureate degree programs. After two years at the 

community college, I dropped out of school and entered the workforce. I changed 

career majors at least five times. Looking back, I could not afford the tuition and 

was not mature enough for the rigors of college.  

While working in the private sector, I taught a community education 

marketing class at Linn-Benton Community College in Oregon. It was so satisfying 

that I decided to redirect my career into postsecondary education. I returned to 

college and became the first in my family to earn a bachelor‘s degree in June of 

1994. In 1996, I earned a Master of Education from Oregon State University. In 

1997, I was hired by Linn-Benton Community College as a part-time institutional 

researcher and later worked as a project manager for several economic development 

grants and provided staff for the engineering and industrial technology division. 
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From 1998 to 2002, I was the project manager for an ―academy-type‖ manufacturing 

program often referred to as a ―manufacturing camp.‖ Unlike typical career 

academies, these camps were held during the summer months and located at 

community colleges. They followed a magnet-type structure and drew both high 

school and adult students. Career academies are considered to be learning 

communities, where students and faculty work and learn together for a period of 

time. The effect of manufacturing camp on students was noteworthy. Faculty 

worked across disciplines, developed trusting relationships with each other, and 

mentored students. Students were introduced to the manufacturing continuum, and 

its system, careers, and technologies. Many students returned to college and enrolled 

in career and technical programs in the fall. To this day, I am a supporter of learning 

communities and career academies. 

In 1997, I became an instruction development specialist for Linn-Benton 

Community College. In addition to my academy management responsibilities, I 

provided technical assistance in curriculum development and program improvement, 

which included new program development, needs assessments, industry-based 

advisory committee support, and administrative communication between faculty and 

management.  

In 2002, Linn-Benton Community College faced a financial deficit. I was, 

along with several other employees, laid off that year. Soon thereafter, I accepted an 

Oregon State University Community College Leadership program internship 

position with the Oregon Department of Education. This internship evolved into a 

full-time and permanent position. 
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My interest in engineering began when I was employed with the Oregon 

Department of Education from 2002 to 2004 as the Industrial and Engineering 

Systems Education Program Specialist. This Department provided oversight for 

approximately 300 secondary and 240 community college industrial and engineering 

programs. During this time, I provided technical assistance and leadership in the 

areas of curriculum development, instructional design, strategic planning, school 

improvement, program approval and review, and rule and policy compliance. I also 

served as the state leader for Project Lead the Way, a national pre-engineering 

program for middle and high school students. 

In 2004, I accepted a position with another state agency as an education 

program specialist and became responsible for community college lower division 

collegiate course approvals, statewide articulation agreements, and transfer policies. 

This is where my interest in transfer programs began and where I first became 

involved with a statewide pre-engineering initiative facilitated and sponsored by the 

state‘s university system. The pre-engineering initiative fostered collaboration 

among secondary schools, community colleges and universities with a goal of 

increasing the preparation and success of students in technical disciplines. I was 

appointed to the pre-engineering initiative steering committee and began to work on 

strategies designed to improve high school to postsecondary transitions, and 

community college engineering programs, middle and high school pre-engineering 

programs, and community college to university student transfers. In November 

2007, I returned to my community college roots and accepted a position with a 

Chemeketa Community College as its Customized Training Program Manager.  
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Because I have first-hand experiences as a community college and transfer 

student, and then as a community college administrator I have biases that may affect 

my interpretation of the study participant responses and data. I can potentially 

distort the data. I am a strong advocate for the advancement of women engineers, 

social justice and democracy, and the community college mission and transfer 

function. Study participant data, profiles, and emic perspectives are described in 

chapters four through six. Because I am an integral participant in this interpretative 

case study, I have included my assertions and observations, from an etic perspective, 

in Chapter 7, Researcher Assertions and Interpretations. This chapter also includes a 

discussion of related literature.  

Summary 

An interpretative philosophical framework was applied to a case study to 

document particular experiences and perspectives of ten women community college 

transfer students who are currently enrolled in one of two university professional 

engineering programs. This approach focused on the social reality and interactions 

of the study participants. A social reality defined by individual (Neuman, 2003). The 

small sample size limits broad generalizations. A maximum variation sampling 

strategy was used to recruit two public university professional engineering programs 

and ten study participants; five women who once attended a community college and 

are now currently enrolled in a university professional engineering program. Each 

university identified and recruited study participants. 

Two data collection techniques were used: one-on-one interviews and a 

follow-up focus group discussion with study participants at their respective 
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university campuses. Interviews and follow-up focus group interviews were audio 

recorded and converted into text by a professional transcriptionist. All transcripts 

were forwarded to each study participant to member-check for accuracy.  

An inductive approach was used to sort and analyze study participant data, 

and to create main themes with supporting common thematic experience data. This 

data was not coded into a preexisting theoretical framework. This was necessary to 

ensure emic perspectives and the authentic voices of the study participants.  

Research and interview questions guided the analysis and served as 

placeholders the study participant data and profiles. Common characteristics and 

student participant data are summarized in Chapter 4, Study Participant Data and 

Profiles.  

Initial main themes were academic experiences, faculty, student support, 

student/peer relationships, key events, positive [continue to do] impacts, and 

improvement suggestions. Four or more similar common thematic experiences were 

organized into main theme categories. This process was repeated again to reduce the 

number of themes and to focus and manage the data. This data is represented in 

Chapter 5, Study Participant Emergent Themes. 

This analysis was repeated again for the second and third research questions: 

What should community colleges continue to do to support women engineering 

transfer students and what can be done to improve community college engineering 

transfer programs, especially for women? They were straight-forward questions with 

less emergent themes. Study participant recommendations are located in Chapter 6, 

Study Participant Recommendations. 
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Finally, because I am an integral participant in this study, I have included my 

interpretations and assertions in Chapter 7, Researcher Assertions and 

Interpretations. The inclusion of this chapter is consistent with the interpretative 

philosophical framework. 
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CHAPTER FOUR: STUDY PARTICIPANT DATA AND PROFILES 

This chapter introduces the interpretative case study participants. It begins 

with an overview of each university and its undergraduate professional engineering 

program. Study participant data, their key experiences, and comments are 

summarized in short vignettes. Whenever possible, study participant quotes are 

verbatim: their authentic voice, vocabulary, and tone. Grammar was corrected and 

additional information was added for context.  

University Undergraduate Professional Engineering Programs 

Two ABET-accredited university professional engineering programs agreed 

to participate in this study. They are located in the United States and were assigned 

the following pseudonyms: University A and University B.  

University A is located in a metropolitan city with approximately 500,000 

residents. For fall term 2009, University A had an overall undergraduate enrollment 

of approximately 28,000 students and its College of Engineering and Computer 

Science has five undergraduate specialized engineering disciplines and 

approximately 980 full-time undergraduate students. 

University B is located in a rural community with approximately 55,000 

residents. It had a fall term 2009 enrollment of approximately 22,000 undergraduate 

students. University B‘s College of Engineering has 13 undergraduate engineering 

programs and about 3,400 full-time students. 

University A Study Participants 

 University A study participant pseudonyms are Jamie, Kathy, Kellie, 

Margaret, and Sandy. 
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Jamie 

 

 Jamie is in her 30s and a mechanical engineering major. She enjoys the arts, 

paper crafts, and books. Before transferring to the University A, Jamie attended two 

community colleges over a span of five years, eventually earning an Associate of 

Applied Science degree in Printing. She liked mathematics courses and took 

Calculus I and II as electives as part of her associates degree. But, she did not want 

to become a math major and a teacher. At that time, she was dating a computer 

science major. He talked about his classes and encouraged her to go into 

engineering. She said that one day ―engineering popped in her head‖ (Jamie). After 

earning her associates degree, she began working in the print industry; she became 

bored, disenchanted with her job, and needed to make more money. Jamie returned 

to the community college and prepared for a new career in engineering. Jamie 

described her overall experience.  

The community college is the best way to go, at least for me. 

Especially being 30, in your 30s, and going back to school. I think it 

was nice. There is a diverse group of people, they all want to be 

there, or most of them do. They want to be there for engineering and 

that has a huge impact. There is a different mindset or something. 

Well, they tend to be older. (Jamie)  

She did not use college advising services because she had heard ―stories 

about people getting the wrong information.‖ Instead she talked to the engineering 

advisor and teachers because they always took the time to talk to her. ―They just 
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always really seemed to care and made sure that I was ready or if that I had a 

concern. They always at least acknowledged it‖ (Jamie). 

From Jamie‘s point of view, the transition to the university was difficult. The 

classes and grading system were harder and there was not as much ―coddling.‖ She 

said, ―There is a little wake-up call when you come here [at the University A] 

because you will take a test and the average [grade] will be 50%. They will curve it‖ 

(Jamie). ―I think for a lot of people that came here [at the University A] are all of a 

sudden failing in their [University A] classes.‖ She said that community college 

staff ―coddled‖ her and other students.  

There was a bit more ‗coddling‘ there [at the community college], 

which was nice; but I do not think it prepared us well. The 

community college instructors really want to make sure you are okay 

with where you are at and you feel comfortable with the way the 

class is being taught. Whereas here [at the University A], you just 

take or leave it. This is the real world. It is not generally forgiving at 

all. (Jamie) 

She was part of a study group at the community college who are now 

enrolled at the University A. She said that connecting with other people who have 

similar goals was critical for her in the transition to the University A professional 

engineering program. Jamie noted that being a woman engineering student at a 

community college was not as polarizing as in University A programs because 

community college programs are not disaggregated into engineering specialties with 

fewer women in each discipline. 
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She also noted that one community college engineering instructor was a 

woman, an inspiration for her, and a mentor. Jamie said that there seems to be a 

belief that women routinely do not know the ―basics of how stuff works, like men 

who have years of exposure to mechanical processes and nomenclature.‖ Jamie was 

frustrated with this presumption and said, ―I think it is more pronounced here [at the 

University A]. I just felt that there was a base knowledge that the guys came in with 

that I did not [have]‖ (Jamie). 

Jamie wanted to be treated as an equal among her peers. She said that she 

was lucky because of the women who entered engineering fields before her. Her 

predecessors raised awareness about engineering as viable careers for women and 

survived the challenges of the male-dominated engineering education programs and 

workforce. ―Even with my last internship, the old-dude engineers did not want to 

work with me and I did not want to work with them, probably. Hopefully, they are 

getting phased out.‖ Jamie was frustrated and cried a lot. She did not want her peers 

to label her ―that girl‖ or think she was trying ―to pull something‖ (Jamie). 

Kathy 

When she could afford it, Kathy attended the community college part-time 

while working full-time. When she ran out of money, she quit going to college. It 

took her four years to complete an Associate of Applied Science degree in 

Architectural Drafting and Design. After completing her degree she went to work as 

a drafter for a civil engineering firm. Her boss taught her some of the basics in 

engineering technology. A career in civil engineering appealed to her. Kathy 

returned to the community college and began taking transfer courses with goals of 
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transferring to a university and earning a baccalaureate degree in civil engineering. 

Prior to transferring to the University A, she spent a total of ten years at the 

community college. 

She enjoyed her community college mathematics instructors and said that 

she learned a lot and that they were really involved. However, several of her 

engineering instructors ―were either part-time, inexperienced, lacked confidence, or 

had difficulties explaining examples in the book. They had other jobs, limited office 

hours, and were not available when I needed help‖ (Kathy). She said that several 

students ended up teaching themselves. Kathy was frustrated. At one point she 

contacted the community college counseling office for advice on how to deal with a 

difficult instructor. The counselor advised her to ―do the best you can to just get out 

of the class and do not take him again if possible.‖ She did not and felt this 

experience affected her performance and ability to grasp concepts in harder, upper-

division University A courses. 

But in another community college engineering class, Kathy had an excellent 

instructor who took into consideration the instructional inadequacies of other 

instructors and assisted the engineering students. According to Kathy, this instructor 

was fair with his grading, did not rush through the material, and seemed to generally 

care that she and the other or students understood foundational engineering course 

content. Importantly, he encouraged her to continue to finish an engineering 

baccalaureate degree. 

She recalled the community college engineering department chair and staff. 

The chair was her advisor and helped her select and schedule the right transfer 
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courses. The department secretary was ―extremely friendly and always seemed to 

know what was going on‖ (Kathy).  

To pass her community college classes and learn the material, Kathy joined 

study groups composed of all men. She described how she became a member of a 

study group. 

I sought out individuals who had the look of ―help‖ on their face or 

really enjoyed talking about everything they had learned. I was 

looking for other students who were looking for a study group. One 

day I wrote on the white board my name, that I was requesting a study 

buddy, and my e-mail address. I patiently waited and I got some 

responses. (Kathy) 

Kathy and her ―study buddies‖ met on their days off or on Saturdays. They 

would work on problems on the white board, draw out diagrams, and explain to each 

other what they were trying to learn in each class. Her study group would help each 

other, go over their homework to make sure that everyone understood the material, 

and prepare for finals. ―We needed that support. It was good. I think there was a 

good collection of students and many of them that I went to school with are now 

here [at University A]‖ (Kathy). 

Kathy wished she had more financial aid. When she was laid off from her 

job, she began working with the [State] Unemployment Department for Displaced 

Workers, and tried unsuccessfully to get financial aid to continue and pay for her 

courses. . She did not qualify as she made too much money, is not an ethnic 
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minority, and did not have children. She was working at Arby‘s making $7.50 per 

hour as shift manager.  

I was told that if I quit my job, I could get all the financial help I 

needed. But then I would have to be totally dependent on the 

government, which I did not want to do. So, it was a catch-22. 

(Kathy) 

She said that many universities and scholarship programs look at whether 

you were a consistent (regularly enrolled and full-time) student.  

The only excuse I could give on the application of ‗why‘ I dropped 

out was that I could not afford it [the cost of going to college]. I 

would have finished my second bachelor‘s degree by now. Life 

circumstances got in the way and my issue above all, even beyond 

the teachers not being available, was [my need for additional] 

financial help. (Kathy) 

She suggested that there needed to be more one-on-one counseling with students 

about their current and future academic choices. She recommended that community 

colleges hire teachers who are well-seasoned and experienced, and encourage those 

who are having difficulties to take a leave of absence.  

 She also said that she had some difficulty transferring some engineering 

credits to the university because the courses had different titles and number of 

credits. Her University A advisors eventually approved the community college 

courses for transfer into the professional engineering program.  
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Kellie 

 

Kellie is a senior and currently enrolled in the University A professional 

engineering program. She was home-schooled. Upon high school graduation, she 

attended a community college for three years. At first, she was undecided about her 

career and major. She considered computer science, computer graphics, art 

marketing, and pre-medicine as possible career majors. But after taking a 

community college physics course, she decided that she wanted to pursue computer 

engineering. Kellie said that she enjoyed solving equations and also the instructor. 

―The physics instructor was older, funny, and well-organized. I really like it when 

they are organized and they know what they are teaching‖ (Kellie). Kellie described 

her chemistry course and instructor. She liked course rigor, structure, and the 

instructor‘s grading policies. 

I had a great chemistry instructor, who was the most difficult. 

Everybody disliked the class; but I loved the class and learned a lot. 

The chemistry course was known for starting with 70 students. By 

the end of the year only seven would pass. He had his rules related to 

homework on his desk prior to the start of class or it is late. You 

show up on time. (Kellie) 

Kellie described her instructor‘s grading philosophy. ―The average or ‗C‘ 

caliber student can show up to class and turn in their homework on time with 

it completed. If you want a better grade than that, you have to try a little 

harder‖ (Kellie).  
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A higher grade also required a greater understanding of the subject material; 

more than from just reading the text book and listening to a lecture.  

You had to demonstrate more [of an] understanding of the topic. He 

was always happy to help. But you had to show the instructor the 

process of solving a problem. You had to put some thought into it 

and work [hard] to solve the problem. (Kellie) 

This problem solving process helped her ―figure out what it is you are 

looking for‖ (Kellie). She also took most of her required math classes at the 

community college and said that she did ―fairly well‖ (Kellie). 

Over the course of three years at the community college, Kellie took an 

average of 19-21 credits per term and completed a full year of chemistry courses, 

even though they were not required for graduation, and finished all of her general 

education requirements for an associate degree. All of her community college 

courses transferred to the university without any problem. One course had a 

―different number. But, I was told it would transfer and count towards graduation‖ 

(Kellie).  

When she transferred to the University A, the workload increased and Kellie 

was ―dying with an overload at 14 credits‖ in one term. She also said that there were 

more projects and homework at the University A than the community college. Kellie 

said that her community college courses laid the foundation for the upper-division 

engineering coursework and that she was ―very well prepared.‖  

 Kellie knew that there were other students who were studying engineering at 

the community college. But, there never really was anything that described how to 
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get into the engineering field and what was needed for transfer or an engineering 

degree. With an exception of the physics course, engineering was not promoted as a 

career or major at the community college. ―If you wanted to go into engineering, 

you had to get the course and program information directly from the University A‖ 

(Kellie). 

 She received an engineering scholarship at the community college. It was 

used for tuition during her third year at the community college.  

Margaret 

 

Margaret is a high school drop-out. She returned to the community college to 

get her life and education back on track. ―It was the easiest way back because the 

community college did not have entrance requirements‖ (Margaret). She was glad 

that she went to the community college first because she had a lot of work to do to 

catch-up. Margaret said that she did poorly in high school and had to relearn study 

skills, academic and analytical thinking, and ―how does school work, how do you do 

this, and that‖ (Margaret). She said that community colleges are training wheels 

because they are ―amazingly forgiving. They will work with you and have more 

tolerance for lateness and that kind of stuff; which is much different than a 

university experience‖ (Margaret). At the age of 23, she eventually earned an 

associate degree in Show Production and went to work providing theatrical and 

concert lighting services. At some point, Margaret realized that she was never going 

to pay off her student loans with her current salary. She needed more money and a 

different career. ―Loan companies want to be paid‖ (Margaret). She returned to the 
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community college and is now concurrently enrolled at the community college and 

university. 

Margaret‘s initial degree major was graphic design, which later evolved to 

computer science, and then eventually to computer engineering. She noted the 

individualistic, competitive nature of computer science. This was one of the reasons 

that she changed majors to computer engineering. Engineering is more team 

oriented and very few projects are made by one person. At the age of 29, Margaret 

has a double major: computer engineering and psychology with a goal of earning a 

master‘s degree in human computer interactions. 

 Margaret felt that the community college compensated for the lowest 

common denominator in its instruction and curriculum. She said that her courses 

seemed to be easier. They were ―a slightly lower level and which held some of the 

[advanced] students back. Up until her calculus class, her other community college 

classes were ―excruciatingly, painfully slow‖ (Margaret). She went on to explain 

that she had to sit through a ―horrifically, remedial class, CHEM 101,‖ so that she 

could take a more advanced chemistry class. Margaret said that there should be 

prerequisite, short seminars on science basics before taking the first [100-level] 

science transfer course. Margaret said that she liked small community college 

classes. However, she went on to say that the community college did not prepare her 

to ask questions in front of large classes (e.g., 150 people in her physics class) at the 

University A. 

Margaret was able to get to know her community college instructors by their 

first name and ―be on the same [status] level‖ (Margaret). She wanted to have the 
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same relationships and status levels with her University A professors. Instead, she 

felt that she was in a subordinate role with her university professors, who were 

―considered to be masters. I had to slowly humble herself‖ (Margaret). 

She sought to connect, hang out with other engineering students, and be part 

of an engineering student group as they moved from course to course toward 

graduation. Margaret wanted to be treated like other native university students. She 

described the benefit of the concurrent enrollment program with University A and 

the local community college. Margaret explained,  

I pay for the [engineering] community of University A students that I 

can hang out with. If I take all of my engineering courses at the 

community college, I am losing that connection. I want to start as 

close to the ground floor as possible [to be part of their group] so that 

I could be part of the community of students as we move through 

school. I am learning the same stuff as everyone else and not missing 

any deficiencies. I think college homogeneity can be really useful 

because it is part of that community. (Margaret)  

Margaret accessed several community college student services. She used the 

tutoring center once, for Calculus III, but found that she had problems 

communicating with the staff and accessing the help she needed. She praised the 

business and financial aid offices as being helpful and friendly. Two times she went 

to the community college advising department and was disappointed when the 

advisor read from the catalog or was not able answer her questions. This kind of 
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thing happened at the University A advising center as well. As a result, she self- 

selected courses on her own. 

Margaret suggested that community college engineering courses need to be 

more accessible and offered at more than one campus within a district. She wanted 

to take classes closer to her home and did want to travel across town. ―I see it as a 

limiting factor of engineering at community colleges. Engineering is treated as a 

special subject and so it [seems that it] is pushed out to this special school. It almost 

feels intentional‖ (Margaret). 

Sandy 

Sandy is a senior and civil engineering major. While enrolled at the 

community college, she primarily took arts and letters courses to fulfill her general 

education degree requirements because she was undecided about her career and 

major. Sandy explained how she selected her engineering career and major. ―I have 

always been interested in environmental science and had a curiosity about how 

things work‖ (Sandy). She changed engineering majors several times, initially 

pursuing an electrical engineering major. Sandy transferred to another university 

program as a mechanical engineering major before eventually majoring in civil 

engineering at University A. Sandy reflected about her community college 

experience, its courses, and faculty.  

  



70 

 

I will never forget the math classes. We have to take so many, but the 

last few we had to take, Calculus II, IV, and Differential Equations; 

we had the same professor. He was amazing, super involved, worked 

really hard, and was always approachable. The way he taught the 

class was a little bit different because before every mid-term and 

final, a group of students would choose a math problem and then 

show the class how to solve it. The problem was approached five 

different ways. If you cannot understand it one way, maybe you will 

understand it with another perspective. (Sandy) 

All of Sandy‘s community college courses easily transferred to the 

university. While enrolled at the community college, Sandy‘s advising 

information came from two sources: the general college advisor and the 

engineering department. When she was still undecided about her major, the 

general college advisor provided information about career options as well as 

community college degree and graduation requirements. But when she 

decided to major in engineering, the community college engineering 

department became her primary source of information. She also obtained 

engineering program information from University A‘s engineering program 

advising guides or what she called the ―blue sheets.‖  

She said that she accessed the community college tutoring center for 

help with some of the beginning math and science classes. Sandy noted that 

there was not academic support or tutoring services designed specifically for 
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engineering courses. ―We were on our own. If we actually had a specific 

question, we would just go to our professor‖ (Sandy).  

She went on to further explain her transition to University A. Sandy 

noted that the university instructional approach and transition were difficult 

for her. ―I was prepared [at the community college] in a knowledge basis. 

Everything that I was taught was important. I know the necessary material to 

continue at University A‖ (Sandy). But she said the grading methods, 

homework assignments, and student interactions were different at the 

community college.  

At a community college a good percentage of our grade is 

homework. You usually have quizzes which makes up ten percent of 

your [final] grade. You‘ve got at least one mid-term, maybe two mid-

terms, a final, and then a project that is worth some credit. Whereas 

here [at the university], you will have four components to your grade: 

a mid-term, final, homework, and a lab. The community college was 

easier because you have a buffer. If you didn‘t do well on a test, you 

could make it up in other ways. I am not the best testing person. 

(Sandy) 

Sandy further explained differences between community college and 

university grading. She said that the same group of community college 

students who transferred together to University A were receiving 70% to 

80% passing grades on their tests at the community college and now had 

even lower grades at the university.  
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At the community college, everyone passes. The average test grade 

would be at least a 75 [percent]. Depending on the class, it was 

acceptable. I transferred here and the passing average is a 40% or 

50% and so [the professor] has to curve. Did we get a lot dumber? 

What is the disconnect? I am not used to not doing well, so I really 

had a hard time my first term getting lower than expected scores 

when I worked just as hard as I used to [at the community college]. 

(Sandy) 

By the end of her first term she realized that she would not fail. She 

said that the community college instructors held her and other students hands 

a little bit because of the small classes. They had more time to spend with 

each student. She liked the family atmosphere at the community college. 

―You could become friends with your instructors really easily. Not that you 

cannot do that at the university, but it‘s not as easy at the community college. 

It felt like a family‖ (Sandy).  

Sandy described her study and social network at the community 

college. We had a core group of friends who took the same lower division 

collegiate transfer courses regardless of what type of engineering you‘re 

going to do.‖ Several of her friends from her community college study group 

transferred to the University A professional engineering program and soon 

became busy trying to figure out their classes, schedule, and the university 

environment during the first term. They lost their connection with each other 

the first term. By the second term, she said that they reconnected with each 
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other. They met at a location on campus that soon became a gathering point 

for them. Sandy explained further, 

That room got us all back together. The other community college and 

[University A, native] students joined us. Now we have a big group. 

It was different at the university for the first term, but then we 

adjusted. We got our group back. (Sandy) 

Sandy noted that the laboratory and classroom equipment at the 

community college was better than at the University A.  

The community college equipment is used in the real world, whereas 

here [at the university] the surveying equipment is really outdated. I 

always thought that was interesting because I figured with all the 

[state general fund] funding and the money we are paying here that 

they would have better equipment. (Sandy) 

 She said that approachable instructors and the community college 

family atmosphere had a positive impact on her preparation and transition 

into the university professional engineering program. In regards to what 

should be done to improve engineering programming, Sandy said that she 

was not aware of engineering careers and majors when she started taking 

courses at the community college. She fell upon them by accident. To 

increase awareness, Sandy recommended that community colleges offer an 

Introduction to Engineering course to help introduce students to engineering 

careers.  
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University B Study Participants 

The following pseudonyms were used for the University B study 

participants: Christine, Jane, Mary, Patti, and Shari.  

Christine 

Christine is 18 years old, a junior, and a civil engineering major. She 

participated in a dual credit program and was simultaneously enrolled at a 

community college during her junior and senior years of high school. When she first 

started at the community college, she was undecided about her future, major, and 

career. Her high school required her to take ―whole lot of [career and interest] tests‖ 

(Christine). They pointed her toward architectural engineering. After thinking about 

her future, she chose civil engineering because ―architecture was really competitive 

and not stable [in the labor market]‖ (Christine).  

The community college career services department was a ―good resource‖ 

for Christine. She used the department‘s transfer guides to select a university 

professional engineering program and took prerequisite placement tests. Christine 

said that the department staff ―was friendly and helpful.‖ 

Christine completed an AutoCAD course and all of her general education 

requirements at the community college before transferring to the University B. She 

said that she learned how to work with older adults, as well as some study and time 

management skills. When she needed additional help, she used the community 

college writing and math centers. Christine liked the small community college 

classes and was able to get to know her instructors. She said that she took several 
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math courses from the same instructor and that he wrote her a few letters of 

recommendation. 

As a dual credit student, Christine was younger than other community 

college students and missed the camaraderie with other students who were the same 

age and had with similar interests and career goals. Her community college 

classmates were older, had jobs, and after class usually hustled off to work. ―The 

community did not offer a civil engineering program. I took all general [education] 

courses. You would never see a student again that you really liked‖ (Christine). Her 

need to connect with other students surfaced again upon transfer to the University 

B. She did not live in the dorms like other University B freshman engineering 

majors who had an established network of study, work or social groups. 

Since I am a transfer student, I do not live on campus and have that 

connection. They [native university students] already have that 

connection as freshmen. They established that connection years ago. I 

have to wrestle my way into study groups. I try to get involved as 

much as possible. (Christine) 

At the time of transfer to University B, she summarized the differences 

between community college and the university.  
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All of my classes [at University B] are in huge lecture halls and the 

teacher‘s attention is divided among 100-200 students and at the 

community college it was just like 20, 30 at the most. You really got 

that one-on-one connection with the teacher. (Christine) 

Christine recommended that community colleges need more student 

clubs to assist engineering students connect with other students with similar 

goals and backgrounds.  

Jane 

 Jane is a senior and a University B mechanical engineering major. Prior to 

transfer to the University B, she was concurrently enrolled full-time at another 

university and part-time at the community college during fall, winter, and spring 

terms. During the summer, she attended another community college and completed 

some of the required baccalaureate core (general education) classes and a few of 

foundational engineering courses: Strength of Materials, Dynamics, Statics, and 

Electrical Fundamentals. She described her community college classes as ―smaller 

and friendlier‖ (Jane). 

She was impressed with the instructional technology and equipment at one 

of the community colleges. ―The university big classrooms did not have the 

equipment. The community college had an electronic white board where the 

instructor could write things on it and then save the information‖ (Jane).  

While enrolled at the community college Jane said that she knew about the 

community college advising services, but did not utilize their help. Then she missed 

one class and as a result, it set her back one year. In retrospect, she wished that she 
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would have talked to an advisor. She heard about the University B professional 

engineering program, its senior year internship and race car project, and an 

engineering expo from a female engineering instructor at the community college.  

Several students from her community college engineering classes transferred 

to the University B professional engineering program. They were all determined to 

transfer successfully to the University B. Jane said, ―I did not know anyone at the 

University B [when I arrived]. It was nice to have somebody you kind of start out 

knowing, to be at the same place, and at a new place‖ (Jane).  

Mary 

Mary described herself as a sophomore and an electrical and computer 

engineering major. She is a University B teaching assistant for one of her electrical 

engineering classes and enrolled in the Air Force Reserve Officers‘ Training Corps 

(AFROTC) program. She grew up in a military family, and enjoys horses, 

chemistry, and mathematics.  

Initially, Mary pursued a veterinary career and majored in chemistry while at 

the community college. But after transferring to University B, she began rethinking 

her career goals. She wanted to keep her passion for horses as a hobby and did not 

want it to become a job. Mary said a friend, who was an electrical engineer and 

involved with signal processing, told her about all of the ―cool things you can do 

with engineering.‖ Electrical engineering, signal processing, and career options 

appealed to Mary and as a result, she changed her major. 

She was a dual credit student and concurrently enrolled at a community 

college and high school. ―Compared to my high school courses, the community 
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college classes were much more of a challenge‖ (Mary). She first earned a 

community college associate of arts and science degree before completing her high 

school graduation requirements. Later she eventually earned her high school 

diploma. Mary said that she loved her community college chemistry and 

mathematics courses. Her instructors made the courses ―fun‖ (Mary). She said that 

she felt more like a college student. ―It came natural for me, studying, and 

everything.‖  

She and other dual credit students felt that some of the instructors and 

students were not in favor of high school students enrolled at the community 

college. She said that some of her instructors felt that ―high school students did not 

belong at the [community] college. Once they found out, they would grade us 

harder or something. We tried not to tell our instructors [about us] because we did 

not who know felt that way‖ (Mary).  

She felt that some community college students had the same opinion. ―They 

felt that [if] they went through four years of high school; the [dual credit] students 

should do the same‖ (Mary). 

Her community college had a student population of less than 7,000 students, 

who, according to Mary ―were very diverse and older.‖ She described further,  
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It was a different experience at the community college because there 

were older students who have worked in a field for 20 years and have 

decided to get a different degree so they go back to school. You see a 

lot more [older students] at a community college versus a four-year 

university where most just graduated from high school and want to 

party. (Mary) 

Mary met frequently with her high school and dual credit advisors because 

her goal was to finish high school. She selected her community college classes on 

her own and sought only to confirm her choices with community college advisors. 

Mary did not use the financial aid department because the state paid for her tuition 

as part of the dual credit program. 

Patti 

Patti was born in the United States, lived in Australia and England, and 

eventually returned to the United States. She is currently an electrical computer 

engineering major and a graduate student at the University B. As a home-school 

student she said that she had a good preparatory education. 

Before enrolling at University B, Patti was employed in the electronics 

industry in California for approximately 15 years. She wanted a different career so 

she quit her job and returned to college. Initially, Patti did not try to enroll at a 

university because she did not have high school transcripts, a paper trail, and proof 

of a formal education. As a result, she took some entrance examinations and enrolled 

at a community college for two years. She was able to prove herself. ―That was the 
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biggest opportunity for me. If it would not have been for the community college, I 

could not be where I am at today‖ (Patti).  

Affordable tuition was another reason for attending the community college. 

Because Patti had worked in industry and had an income, she did not qualify for 

financial aid. She still needed extra money and found a job as a tutor at the 

community college. She paid in-state tuition at the community college because she 

lived in a border state, a reciprocity arrangement the community college had for 

students who lived in neighboring states. ―I was able to get in-state tuition which 

kept the costs down, something I could not do at the University B‖ (Patti). She was 

one of the few students in her community college study group who decided to go to 

the University B where she was offered an engineering scholarship. 

Patti completed all of her mathematics, physics, and foreign language 

requirements at the community college before transferring to the University B. 

Because the University B did not offer engineering courses during the summer, she 

took some of the lower division engineering courses at another community college a 

short distance away. Patti said that she was satisfied with the quality of the 

instruction at each community college. At the first community college, Patti said that 

―the calculus classes were very good. The instructor had taught several calculus and 

differential equations classes, had a physics and engineering-type background, and 

was in-tune with engineering students.‖ She said that the instructor was able to put 

calculus into context and apply math properties to real world examples. ―This is 

important for engineering students because of the design work that they do.‖ She 

explained further,  
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We use math to design something in the real world. You can teach 

mathematics from a purely mathematical standpoint and never relate 

it to anything. You can get so abstract in mathematics that you are 

constantly [trying] to grab a hold of a concept and say ‗how can I 

apply this to something in the real world.‘ The 200-level engineering 

classes use calculus and came about because of its use to solve real 

world problems. You can only take away [the application and 

usefulness] from the abstract only so much. You need to start to 

relate it to something that is real. It adds more to it. (Patti) 

Patti noted that at the community college the grading [scale] was easier and 

that there was less homework than compared to the University B. She explained 

further:  

The grading at the community college was A, B, C, D, and F. Here it 

is A, A-, B+, and etcetera. They break down the grading scale a lot 

more here. It is probably a little tougher grading. They [University B] 

take you up a notch. So, there is a bit of an adjustment there. (Patti) 

While there were more men in her classes, she did not experience any 

[overall] ―massive male mentality‖ (Patti). She did not recognize any gender bias in 

her community college classes. She belonged to a community college study group 

where most of the other students were younger. She said that as long as you were 

on top of a subject or problem, communication or ideas were freely shared in her 

study group. ―I did not see much of a gender gap there as far as sharing and 

socializing‖ (Patti).  
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While she was at the community college, Patti tried to start a student 

organization.  

I tried to start a student chapter of the Institute of Electrical and 

Electronics Engineers (IEEE) and we actually had ten people. But 

we could never get the momentum going enough because people 

would start leaving or their technical skills were not at the level that 

[allowed us to] really kind of get into anything. It became kind of a 

social club. It dissipated after a while. (Patti)  

The community college engineering department was her primary 

resource for advising and selecting the appropriate transfer courses.  

Shari 

Shari is a junior and a chemical engineering major. She attended a local 

community college for two years right out of high school before transferring to 

University B. She spent another year taking courses at University B before enrolling 

in the university professional engineering program.  

Shari received most of her engineering and program information from her 

community college instructors and from University B. ―It was very personal there 

[at the community college].‖ She said that her community college instructors had 

more time to meet with her, were helpful, and available whenever she needed them. 

They seemed to care about her and made sure that Shari understood the course 

material. She said that her community college courses were ―synchronized‖ with 

University B. According to Shari, the community college general science and 

engineering advisors did not have much of a connection with the University B and 



83 

 

were really busy because they had to ―advise students in every science field. You 

had to schedule an appointment and then could only get ten minutes with them‖ 

(Shari). To get the additional advising and engineering program information she 

needed, she made a couple of trips to University B and sought the help of the 

engineering advisors who knew the university professional engineering program 

requirements. 

She checked on her financial aid every term and even though Shari had to 

wait in line for her turn to talk to the financial aid department, she was able to get a 

hold of a counselor. ―They were always helpful‖ (Shari).  

While at the community college she completed introductory engineering and 

general education courses. She said that she wished that some of her foundational 

engineering courses were specific to chemical engineering. Her hardest course was a 

year of physics with calculus. Other courses included a year of general chemistry 

and two years of calculus.  

When Shari first started at the community college she said that she was 

really nervous and overwhelmed with the college environment. At one point, she 

needed help with some of her math courses and went to the tutoring center. Later on, 

she became a math tutor. Each experience, as a recipient of tutoring services and 

then later as tutor herself, gave Shari confidence to succeed in the engineering 

program. Shari explained, 
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In the beginning [at the community college], I was really confused. I 

was not sure I could handle everything with engineering. The 

tutoring experience solidified my math skills. It helped me realize 

that I am sort of ready to go on and that I have mastered what I could 

do at the community college. I am now ready for the professional 

engineering program. (Shari) 

When Shari attended the community college, there were approximately 40 

engineering transfer students. Of that number, only four were women. It was hard to 

form study groups at the community college because of the student diversity, skill 

levels, backgrounds, and ages. She was older than most of the other students. Of the 

community college students who transferred to the University B professional 

engineering program, several managed to find each other once again. 

All of the students in the engineering courses had the same teachers 

at the community college. We got to know each other and had our 

own little community. We were pretty supportive of each other. 

There were a lot of resources. We would meet at the Math Resource 

Center and work on our homework. (Shari) 

The transition into the University B was a bit difficult for her because 

most of the other University B students had already formed their study and 

social groups. At the time of transfer, Shari was a junior and other University 

B students were freshmen. She said after a year, she was able to find a study 

group and fit in with the University B engineering community of students. 

―After a year, it is better‖ (Shari).  
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Summary 

Study participants were enrolled in four baccalaureate degree engineering 

programs: (a) Computer and electrical, (b) civil, (c) mechanical, and (d) chemical. 

Study participants shared common characteristics. First, six students received 

financial aid. Four study participants did not earn an associate degree at the 

community college. Three of the ten study participants earned community college 

Career and Technical Education Associates degrees before transferring into the 

university professional engineering program: An Associate of Applied Science in 

Architectural Drafting, an Associate in Show Production, and an Associate in 

Printing. Another three study participants earned a community college associate‘s 

transfer-type degree. Three other study participants were undecided about their 

major at the community college; they choose their engineering major after they 

transferred to the university.  

Three study participants participated in a dual credit program and earned 

community college credit while they were still in high school. One study participant 

earned a community college associate degree before completing her high school 

diploma requirements. Two study participants were concurrently enrolled at a 

community college and university. One study participant was enrolled in a dual 

credit program while she was in high school and then later participated in a 

concurrent enrollment program. Study participant engineering majors and common 

characteristics are summarized in Tables 1 and 2.  
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Table 1 

Study Participant Engineering Majors: Number of Responses 

 University 

A 

University 

B 

All Study 

Participants 

Computer and Electrical  

(Co-Majors) 
2 2 4 

Civil 2 1 3 

Mechanical 1 1 2 

Chemical 0 1 1 

 

 

Table 2 

Study Participant Common Characteristics: Number of Responses 

 University 

A 

University 

B 

All Study 

Participants 

Received Financial Aid 4 2 6 

No Associates Degree Earned at 

Community College 
1 3 4 

Earned Associates Degree: Career 

and Technical Education 
3 0 3 

Earned Associates Degree: Transfer  1 2 3 

Undecided at Community College 2 1 3 

Dual Credit: High 

School/Community College 

Concurrent Enrollment 

0 3 3 

Concurrent Enrollment: Community 

College/University  
1 1 2 

Note: Community colleges offer two primary types of associate degrees. Career 

and technical education associate degrees are composed of employability, 

academic, and technical skills and designed to prepare students for employment. 

Transfer associate degrees are primarily general education courses and used to 

satisfy some or all baccalaureate degree requirements. 
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CHAPTER FIVE: STUDY PARTICIPANT EMERGENT THEMES 

This chapter presents data that emerged from study participants who 

answered the first research question: (a) What was their community college 

experience? The nature of this broad research question warranted a dedicated 

chapter. The other two research questions are addressed in Chapter 6 to improve 

readability, flow, and organization. Consistent with interpretative case study 

research, this data is presented with an emic voice: study participant perspectives, 

authentic words, vocabulary, and tone. To manage data, four or more similar study 

participant responses are sorted and organized into two main themes. Each main 

theme is supported and illustrated with common thematic experiences. 

Main Theme: The Affect of Curriculum and Instruction 

The first main theme is the affect of curriculum and instruction: study 

participant experiences and perspectives related to instruction, their courses, and 

interactions with faculty and staff. To illustrate this theme and phenomenon, several 

supporting, common thematic experiences emerged from the study participants. 

They are listed in order of frequency: (a) Accessible and approachable staff, (b) 

prepared with foundational knowledge, (c) different grading methods, (d) loved 

math and science courses, and (e) subtle forms of biases. 

Common Thematic Experience: Accessible and Approachable Staff 

An accessible and approachable staff was the most frequently mentioned 

experience by the study participants. Nine of the ten study participants fondly 

described community college staff. They said community college faculty were 

available, approachable, and eager to help them succeed in their courses. Faculty 
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held regular office hours or would volunteer after class to make sure study 

participants were prepared for the next session of class. Similarly, Jamie noted that 

―They were more available because they were not writing or trying to make money 

for the school. They chose to be at a community college. They are teachers.‖ 

Study participants also felt that the community college faculty cared about 

them. For example, Jamie said that it meant a lot to her that the community college 

faculty genuinely cared about her. She recalled an office visit with a community 

college faculty. ―You would just sit down. They would really talk and look at you. 

The instructor would ask, ‗How are you?‘ and you knew that they would actually 

want to know that answer‖ (Jamie). A female community college engineering 

faculty became a mentor for Jamie. ―She would tell me stories. It was really nice to 

be able to talk to somebody who had been through the same engineering courses and 

had a lot of experience‖ Jamie. 

Many of the study participants took several classes from the same 

community college faculty and developed a bond with them. Sandy said that 

she took Calculus II and IV, and Differential Equations from the same 

instructor. ―He was super involved, worked really hard, and was always 

approachable. He would help you after hours as long as you needed‖ 

(Sandy). Margaret liked that all three of her classes were taught by the same 

faculty. ―I really got to know my teacher. I think that is one of the things I 

love so much about the community college, I know my teachers by their first 

name. That is brilliant‖ (Margaret). 
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Other community college staff made favorable impressions on study 

participants. Kathy recalled a department secretary who was friendly and helpful. 

―The department secretary was extremely friendly and always seemed to know what 

was going on‖ (Kathy). Sandy described a community college janitor who worked 

the night shift and interacted with her study group. ―We actually became good 

friends. He was a really nice guy, worked really hard, and ended up bringing us 

some compact disks so we could listen to them while we were studying and stuff‖ 

(Sandy). 

Common Thematic Experience: Prepared with Foundational Knowledge 

Seven out of ten study participants felt at the time of their transfer they were 

prepared with the foundational knowledge they needed for university upper-division 

engineering coursework. For example, Kellie said that she had a good grasp of the 

[engineering, math, and science] fundamentals. ―I was very well-prepared‖ (Kellie). 

Patti thought that the community college did a good job and was pleased with what 

she learned during that time.  

On the other hand, Kathy had positive and negative experiences at the 

community college. She said that she had some excellent community college 

mathematics faculty who were really involved with her learning experiences. 

However, she did not like some of her engineering faculty who were either part-time 

or inexperienced. Kathy described further, 
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This is where a lot of my struggles came from. One [community 

college] instructor wrote the examples on the [white] board and just 

talked about them. Students in that class could not solve half of the 

homework problems. Half of the class ended up teaching themselves. 

(Kathy) 

Sandy said that she was ―prepared with the necessary knowledge. Meaning, 

everything that was taught at the community college was important and necessary 

material for me to continue at University B.‖ However, she said that she was not 

prepared for the different instructional approach (e.g., large classes, grading 

methods, and faculty-student interaction) at the University. 

Common Thematic Experience: Different Grading Methods 

Seven out of the ten study participants noted that there was a difference in 

grading methods used by university professors and community college faculty. Of 

this group, five were from the University A. I suspect University A students 

recently completed a major examination and their grades were fresh on their minds 

and they wanted to talk about them.  

Both universities used different grading scales than what the study 

participants had experienced at the community college. ―The grading scale at the 

University B was A, A-, B+, and etcetera. The test was tougher. The grading scale 

at the community college was A, B, C, and etcetera. Community college courses 

were easier‖ (Patti). Because of grading practices, several study participants said 

university courses seemed to be harder than those that they had experienced at the 



91 

 

community college. Jamie said that she had a hard time adjusting to the grading 

system at the University A. She said, 

It is a lot harder here [at the University A] than at the community 

college. There is a little bit of a wake-up call when you come here 

because you will take a test and the average will be 50% and they 

[the instructors] will curve the test results. Everyone will be okay in 

the end, but feel like you are failing the class and I have not been 

used to that. This is something that can be helped. (Jamie) 

Study participants received frequent and individualized attention at the 

community college, which might account for their perception about the differences 

in academic rigor between the university and the community college. Jamie 

explained further and described a phenomenon as ―coddling.‖  

There was a bit more coddling there [at the community college], 

which was nice; but I do not think it prepared us well. The 

community college instructors really want to make sure you are okay 

with where you are at and you feel comfortable with the way the 

class is being taught. Whereas here [at the University A], you just 

take or leave it. This is the real world. It is not generally forgiving at 

all. (Jamie) 

Mary believed she and other dual credit students were graded harder at the 

community college because they were still in high school. She explained further, 

―Once they [the instructors] found out, they would grade us harder or something. 
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We tried not to tell our instructors [about us] because we did not know who felt that 

way‖ (Mary). 

Common Thematic Experience: Loved Math and Science Courses 

 Half (five out of ten) of the study participants favorably discussed and loved 

their community college math and science courses. They enjoyed the faculty, the 

challenge of solving problems, and felt they were prepared for upper-division 

courses and the university professional engineering program. Sandy especially liked 

her community college math classes. She said, 

I will never forget the math classes. We have to take so many, but the 

last few we had to take, Calculus II, IV, and Differential Equations; 

we had the same professor. He was amazing, super involved, worked 

really hard, and was always approachable. The way he taught the 

class was a little bit different because before every mid-term and 

final, a group of students would choose a math problem and then 

show the class how to solve it. The problem was approached five 

different ways. If you cannot understand it one way, maybe you will 

understand it with another perspective. (Sandy) 

Patti had a community college instructor who taught several calculus and 

differential equations classes had a physics and engineering-type background. ―He 

was in tune with engineering students and volunteered to help us on Saturdays‖ 

(Patti). But what she liked even more was the instructor‘s ability to take concepts 

and turn them into context, application, and real meaning. She said that the 

instructor was able to apply calculus and math properties to real world examples. 
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―This is important for engineering students because of the design work that they 

do.‖ She explained further,  

We use math to design something in the real world. You can teach 

mathematics from a purely mathematical standpoint and never relate 

it to anything. You can get so abstract in mathematics that you are 

constantly [trying] to grab a hold of a concept and say ‗how can I 

apply this to something in the real world.‘ The 200-level engineering 

classes use calculus and came about because of its use to solve real 

world problems. You can only take away [the application and 

usefulness] from the abstract only so much. You need to start to 

relate it to something that is real. It adds more to it. (Patti) 

Kellie said that she decided to major in engineering while enrolled in 

a community college general physics with calculus course. She liked physics 

and the challenge of solving equations. She fondly described her chemistry 

instructor. 

I had a great chemistry instructor, who was the most difficult. 

Everybody disliked the class; but I loved the class and learned a lot. 

The chemistry course was known for starting with 70 students. By 

the end of the year only seven would pass. He had his rules related to 

homework on his desk prior to the start of class or it is late. You 

show up on time. (Kellie) 
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Common Thematic Experience: Subtle Forms of Biases 

Five out of ten study participants discussed their experiences related 

to gender, curriculum, or instructional biases. Jamie said that in some 

classes, (e.g., Circuits) there was an assumption by her instructors that she 

already had the same foundational knowledge ―about basic things, such as 

what an engine looks like or how electricity works‖ as her male peers. She 

did not have a dad to teach her those concepts when she was growing up. ―I 

have no idea of what an engine looks like except from what I have learned in 

textbooks. Whereas, most guys I know will say of course; that is where the 

flywheel is‖ (Jamie). This assumption and related experience was frustrating 

to Jamie. 

Jamie and Patti discussed their relationships with other students and their 

need to be accepted regardless of their gender. Jamie wanted to be treated equally, 

by other women and men, and did not want any special treatment. ―Even with my 

last internship, the old-dude engineers did not want to work with me and I did not 

want to work with them, probably. Hopefully, they are getting phased out.‖ Jamie 

was frustrated and cried a lot. She did not want her peers to label her ―that girl‖ or 

think she was trying ―to pull something‖ (Jamie). Study participants said that as 

long as you were prepared and did your fair share of the work, men and women 

students treated each other fairly. Patti said that ―if you were on top of a problem, 

the other students [men and women] seemed to share information freely in study 

groups. I did not see much of a gender gap there as far as sharing and socializing.‖  
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As an underrepresented student in a traditionally male-dominated 

engineering discipline, Sandy felt intimidated. She initially started with a 

mechanical engineering major and said that there were ―even fewer women in the 

[mechanical engineering] classes.‖ Over time, she said that the mechanical 

engineering courses ―did not inspire her‖ (Sandy). As a result, she changed her 

major to civil engineering. As for the other study participants, they did not explicitly 

discuss with me experiences pertaining to sexual harassment and discrimination.  

Main Theme: Student Survival Strategies and Support 

The second main theme is student survival strategies and support. This 

theme focuses on activities and strategies that provided curricular and academic 

planning support. To illustrate this theme, several common thematic experiences 

emerged from study participants: (a) Engineering student study groups, (b) 

community college engineering department advising, (c) self-advising, and (d) 

tutoring. They are listed in order of frequency. 

Common Thematic Experience: Engineering Student Study Groups 

Six out of ten study participants created their own support circles and study 

groups at the community college. They talked about the importance and necessity of 

connecting with other community college engineering students and later at the 

university with native engineering students. For many of the study participants this 

was a survival strategy. Jamie said, ―You are not going to succeed unless you 

connect with other people.‖ 

Study participants found other engineering students at the community 

college. Sometimes, this was a difficult task. Christine said that her community 
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college general education courses had so many students with different majors and 

academic goals that it was hard to develop relationships. Study participants 

described the community college student population as diverse: many ethnicities, 

older, broad skill sets, and with various personal, academic, and career goals. For 

example, Mary described her community college population as small, an enrollment 

of approximately 7,000 students and with various ages, backgrounds, and life 

experiences. ―There are high school students, students with families, married, and 

others with a lot of great stories [at the community college]. You can learn a lot of 

stuff from them‖ (Mary). She wanted to belong to a study group with other students 

like her: similar backgrounds and academic and career goals. Christine explained,  

At University B, you see other students all the time. At the 

community college, everyone is in their separate classes. You never 

know if you will see them again. I felt lonely. It made me miss my 

high school which was very small of two hundred students: 

freshmen, sophomores, juniors, and seniors. (Christine)  

Kathy described how she met other engineering students at the community 

college: ―I sought out individuals who had that look of ‗help‘ on their faces or who 

enjoyed talking about everything they had learned.‖ She purposefully sat next to 

them in class. One day she wrote on the classroom white board requesting a study 

buddy and included her e-mail address and phone number. She patiently waited until 

she got a response. 

Study participants met to study, work on homework, and prepare for tests at 

the community college. Kathy said that her ―study buddies‖ met on their days off or 
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on Saturdays. ―We would spend hours working on the white board, drawing out 

diagrams, and explaining to each other what we were trying to learn in each class‖ 

(Kathy).  

Three study participants transferred as a group to the university and later 

reconnected with each other at the university. Shari said, ―We had our own little 

community when we were at the community college. We managed to find each 

other here and are still connected with each other at the University B.‖ Kathy and 

Jane had similar experiences. Kathy said that most of the community college 

students in her group transferred to University B and studied together. ―We hung out 

with people we knew at the community college to help us get by‖ (Kathy). Jane 

reconnected with community college friends and other study group peers at 

University B. She said, ―I did not know anyone at the University B [when I arrived]. 

It was nice to have somebody you kind of start out knowing, to be at the same place, 

and at a new place‖ (Jane). 

Several study participants discussed how they wanted to be part of an 

established university study group. They were transfer students and new to 

university and the professional engineering program. Many of the native university 

students lived in dorms and had already formed their networks. ―We already had our 

little community there [at the community college] and when we came here everyone 

had already found their groups, so I think networking with other [native] students 

was difficult for us‖ (Kathy). Another study participant echoed the same kind of 

challenge.  
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Christine said, 

Since I am a transfer student, I do not live on campus and have that 

connection. They [native university students] already have that 

connection as freshmen. They established that connection years ago. I 

have to wrestle my way into study groups. I try to get involved as 

much as possible. (Christine) 

As a concurrent enrollment student, Margaret simultaneously took courses at 

the community college and University A. She started with one class at the University 

A and two to three courses at the community college. Gradually she started taking 

more classes at the University A and less at the community college. Margaret 

explained how the program helped her connect with native university students. She 

used the term ―homogeneity‖ to describe her college and university experiences.  

I pay for the [engineering] community of University A students that I 

can hang out with. If I take all of my engineering courses at the 

community college, I am losing that connection. I want to start as 

close to the ground floor as possible [to be part of their group] so that 

I could be part of the community of students as we move through 

school. I am learning the same stuff as everyone else and not missing 

any deficiencies. I think college homogeneity can be really useful 

because it is part of that community. (Margaret)  

It is clear that the study participants sought out other engineering students to 

study, coach and teach each other, do homework, and prepare for tests. Also, they 
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wanted to be treated the same as other engineering students and belong to the 

university‘s engineering community of students.  

Common Thematic Experience: 

Community College Engineering Department Advising 

 

 Five out of ten study participants received university professional 

engineering program information directly from the community college engineering 

department staff or faculty. This was their primary source of transfer, university, and 

professional engineering program information and requirements. Sandy explained 

that after she had made up her mind and chose engineering as her major, she went to 

the community college engineering department for advising information.  

I went directly to the [Engineering] department head [department 

chair]. He was the advisor and was able to direct me to the classes 

that I needed to take. He would look over my academic records, 

history; figure out what I had accomplished, and what I needed to 

finish. (Sandy) 

Shari said that she would usually schedule an appointment in advance to talk 

to the community college engineering department faculty. ―They were aware of how 

the classes transferred and what you needed to do to get into the University B‖ 

(Shari). Patti said that the community college Electrical Technology office had 

people on staff who advised students about transfer requirements. Kathy went to the 

community college engineering department chair for advising and transfer 

information. ―I specifically asked him for help on making sure that I picked out the 

right classes that I needed. I needed to transfer within a certain amount of time. He 

was very accommodating‖ (Kathy).  
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Common Thematic Experience: Self-Advising 

 Five out of the ten study participants self-advised and selected their 

community college courses. They were savvy using the Internet, independent, 

organized, and motivated to find the information they needed to succeed in an 

engineering program. Study participants selected their courses and researched 

university and engineering program requirements. This was another survival 

strategy. Margaret said that on two occasions she went to the community college 

advising department and was disappointed when the advisor read from the catalog 

or was not able answer her questions. This happened to her at the University A 

advising center as well. As a result, she selected courses on her own. One study 

participant said that her mother provided most of her advising: ―I think my mom 

was a greater resource than they were. Because she knows me‖ (Christine). 

 Kellie said she picked up a ―blue sheet,‖ a list of required courses for her 

University A engineering major and respective community college course 

equivalencies. She used it to select her courses at the community college. Just 

before transferring to University A, she double-checked with an advisor to make 

sure everything was in order.  

 Mary already had a ―plan in mind‖ and what courses she needed at the time 

of transfer. ―I was always very organized‖ (Mary). She noted that she is using the 

University B advising center more than she did at the community college. When she 

was enrolled at the community college, she was a dual credit student. Instead of 

using community college advisors, she enlisted the help of her high school advisors. 

―My goal was to graduate from high school‖ (Mary).  
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Common Thematic Experience: Tutoring 

 Four study participants said they used community college tutoring centers 

for help with their general education courses. Christine said that she used the 

tutoring services, especially the writing center and math tutors. ―The writing tutors I 

already knew from high school, so it was kind of familiar to me‖ (Christine). 

[Christine was a dual credit student.] The Tutoring Center was also a gathering place 

for the engineering students to study, prepare for tests, and do homework. It was 

also a place for them to meet, socialize, and support each other. 

Sandy said that the community college tutoring center was ―phenomenal and 

extremely helpful for Calculus I and II, some of the fundamental engineering 

courses, physics, and chemistry.‖ She said that there were not dedicated tutoring 

resources for engineering core courses (e.g., Strength and Materials, Dynamics) at 

the community college. ―One tutor was an engineering student and was able to help 

us. But for the engineering core, we were on our own and did group work. If I had a 

specific question, I went to the instructor‖ (Sandy). 

 Patti and Shari became tutors at the community college. Patti tutored math 

and physics courses. ―I did have extra help right there if I was taking other courses‖ 

(Patti). The tutoring experience gave Shari confidence about her preparation and 

transition to the university and its professional engineering program. She received 

tutoring assistance and later served as a tutor.  

Shari explained, 

In the beginning [at the community college], I was really confused. I 

was not sure I could handle everything with engineering. The 
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tutoring experience solidified my math skills. It helped me realize 

that I am sort of ready to go on and that I have mastered what I could 

do at the community college. I am now ready for the professional 

engineering program. (Shari) 

 

Summary 

Two main themes emerged from the study participant one-on-one and 

follow-up focus group interviews: the affect of curriculum and instruction and 

student survival strategies and support. To illustrate each main theme and 

phenomenon, several supporting, common thematic experiences emerged from the 

study participants. 

The main first theme is the affect of curriculum and instruction: study 

participant experiences and perspectives related to instruction, their courses, and 

interactions with faculty and staff. Supporting this main theme, the most prevalent 

common thematic experience was an accessible and approachable staff. Nine out of 

ten study participants favorably discussed their relationships and accessibility of 

community college staff. Study participants felt that the faculty genuinely cared 

about their success and were available when they needed them. They were often 

friends and on a first-name basis with faculty. Other community college staff (e.g., 

the engineering department secretary and janitor) provided information and support. 

The next common thematic experience was prepared with foundational knowledge. 

Seven study participants said they were prepared to begin a university professional 

engineering program; their community college courses gave them the foundational 

skills and knowledge needed for upper-division engineering coursework. The third 
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common thematic experience dealt with different grading methods. Seven out of ten 

study participants noted different grading methods at the community college and 

university. They did not expect nor understand the ―grading on a curve‖ practice by 

university professors. Study participants who had once performed well at the 

community college, earning A and B grades, were now earning low grades and in 

danger of failing. All study participants from University A discussed the grading on 

the curve practice. The next common thematic experience was loved math and 

science courses. Half (five out of ten) of the study participants favorably discussed 

and loved their community college math and science courses. They enjoyed the 

faculty and felt that they were prepared for upper-division courses and the university 

professional engineering program.  

The last common thematic experience is subtle forms of biases. Five out of 

ten study participants discussed their experiences related to gender, curriculum or 

instructional biases. Study participants said that as long as they were prepared and 

did their fair share of the work, men and women students treated each other fairly. 

However, there were hidden biases that manifested through an assumption by an 

instructor that the study participants had the same mechanical knowledge as male 

students and a prejudice from some community college faculty and students who felt 

that high school students did not belong in college.  

The second main theme is student survival strategies and support, activities 

and strategies that provided study participants curricular support and academic 

planning. The first common thematic experience is engineering student study 

groups. Six study participants formed study and/or support groups to survive the 
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rigor of their math, science, and engineering classes. This was the most common 

thematic experience at University B; four out of five study participants talked about 

their experiences and sought to belong to a study group. The second common 

thematic experience is community college engineering department advising. Five 

out of ten study participants received university professional engineering program 

information from the community college engineering faculty and staff. The 

engineering department staff was their primary source of information relating to 

transfer, university, and professional engineering program requirements. The third 

common thematic experience was self-advising. Five out of ten study participants 

self-advised and selected their community college courses. They were savvy using 

the Internet, independent, organized, and motivated to find the information they 

needed for transfer and to succeed in an engineering program. The fourth common 

thematic experience was tutoring. Four study participants received tutoring services 

and of that number, two study participants later became tutors. For Shari, the 

tutoring experience solidified her mathematical skills, gave her confidence, and 

signaled that she was ready for transfer, next steps, and the university professional 

engineering program. The two main themes and respective number of common 

thematic experiences are summarized in Table 3.  
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Table 3 

Main Themes and Number of Common Thematic Experiences 
 

 
University 

A 

University 

B 

All Study 

Participants 

Main Theme: The Affect of Curriculum 

and Instruction 
 

Accessible and Approachable Staff 5 4 9 

Prepared with Foundational 

Knowledge 
4 3 7 

Different Grading Methods 5 2 7 

Loved Math and Science Courses 3 2 5 

Subtle Forms of Biases 2 3 5 

Main Theme: Student Survival Strategies 

and Support 
 

Engineering Student Study Groups 2 4 6 

Community College Engineering 

Department Advising 
2 3 5 

Self-Advising 3 2 5 

Tutoring 2 2 4 
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CHAPTER SIX: STUDY PARTICIPANT RECOMMENDATIONS 

To improve readability, it was necessary to dedicate a chapter to address the 

second and third research questions: (a) What should community colleges continue 

to do to support women engineering transfer students? and (b) what can be done to 

improve community college engineering transfer programs, especially for women? 

These research questions are combined into one chapter because they seek similar 

study participant data: feedback, recommendations, or improvement strategies. This 

chapter continues to provide emic perspectives and recommendations: study 

participant authentic voices, words, vocabulary, and tone. Study participants seemed 

to know more about what they liked and less about what should be done to improve 

community college engineering transfer programs, especially for women. Study 

participant recommendations are listed in order of frequency.  

Continue to do to Support Women Engineering Transfer Study Participant 

Suggestions 

 

Study participants were asked the second research question: What should 

community colleges continue to do to support women engineering transfer students? 

This question dealt with current community college practices and strategies that 

were helpful to the study participants. The following suggestions emerged from the 

study participants. 

Provide Caring and Available Staff 

Nine out ten of students favorably discussed their experiences about 

community college staff. In particular, they frequently mentioned the quality of their 

community college instruction and availability of their instructors. Study 

participants said that their instructors had interactive and sometimes entertaining 
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teaching styles. For example, Kellie enjoyed her physics and chemistry instructors. 

She said that her physics instructor ―was older, funny, and very organized‖ while her 

chemistry instructor was ―incredibly hard‖ (Kellie). She described the academic 

rigor in her chemistry class. 

You had to try harder than other students. His philosophy was that 

the average student can show up to class and turn in their homework 

on time for a C grade. If you want a better grade, you had to try 

harder and demonstrate an understanding beyond the average student. 

You had to comprehend the topic better than what you were taught 

through a lecture. You had to read the textbook. Before you asked 

him a question, you had to figure out what it is you are looking for. 

(Kellie) 

Several study participants said their community college instructors were 

engaged, helpful, and available during office hours when they needed them. Sandy 

said, ―Community college faculty and advisors continue to be approachable and 

available to students for any questions.‖ She further explained:  

I will never forget the math classes. We have to take so many, but the 

last few we had to take, Calculus II, IV, and Differential Equations; 

we had the same professor. He was amazing, super involved, worked 

really hard, and was always approachable. The way he taught the 

class was a little bit different because before every mid-term and 

final, a group of students would choose a math problem and then 

show the class how to solve it. The problem was approached five 
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different ways. If you cannot understand it one way, maybe you will 

understand it with another perspective. (Sandy) 

Kathy recalled her relationships with the community college faculty. ―They 

were focused a lot on teaching and made sure we knew everything. We had really 

good teacher/student relationships and even at a friendship level‖ (Kathy). She 

spoke favorably of a community college Dynamics course faculty who ―was 

prepared, did not rush through the material, and was fair with his grading. He 

seemed to generally care whether or not we understood the material‖ (Kathy).  

Jamie said essentially the same thing. It meant a lot to her that the 

community college faculty genuinely cared about her. She recalled an office visit 

with a community college faculty. ―You would just sit down. They would really talk 

and look at you. The instructor would ask, ‗How are you?‘ and you knew that they 

would actually want to know that answer‖ (Jamie). She went on to say that if there 

was a four-year degree program at the community college she would have stayed. 

Jamie noted, ―They were more available because they were not writing or trying to 

make money for the school. They chose to be at a community college. They are 

teachers.‖ 

A female community college engineering technology faculty became a 

mentor for Jamie.  

She would tell me stories. It was really nice to be able to talk to 

somebody who had been through the same engineering courses and 

had a lot of experience. I think she graduated from college in the late 
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60s or early 70s. She has been around awhile as an engineer and it is 

inspiring to have somebody like that around. (Jamie) 

 Community college faculty were not the only ones who provided support 

and interacted with the study participants. The department secretary was ―extremely 

friendly and always seemed to know what was going on‖ (Kathy). Sandy recalled a 

community college janitor who interacted with her study group. ―We actually 

became good friends. He was a really nice guy, worked really hard, and ended up 

bringing us some compact disks so we could listen to them while we were studying 

and stuff‖ (Sandy).  

Not all community college faculty and student interactions were positive. 

One study participant discussed an unpleasant experience with a community college 

part-time faculty. While this response was an anomaly, it is worth noting because 

community colleges and universities use part-time faculty as a strategy to meet 

instructional needs of the institution. She said that several of the engineering faculty 

were either part-time, inexperienced, lacked confidence or had difficulties 

explaining examples in the book. ―They had other jobs, limited office hours, and 

were not available when I needed help‖ (Kathy). She went on to explain that several 

students ended up teaching themselves. Kathy was frustrated. She felt that 

experience affected her performance and struggle to grasp concepts in harder, upper 

division classes. 

Keep Small Classes 

Study participants suggested that community colleges continue to keep 

community college class enrollments small. Eight out of ten study participants liked 
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the community college‘s small classes, with an enrollment between 20 and 30 

students. When they transferred to the university, they were abruptly indoctrinated 

in university classes with well over 100 students. There was less instructor/student 

interaction and the course climate was different from what they had known at the 

community college. For example, Margaret said that it was hard to ask questions in 

front of a large group of her peers. Shari said that her University B courses were ―so 

big here. Even in the professional engineering program, our classes have almost 100 

people.‖ Christine explained further,  

All of my classes [at University B] are in huge lecture halls and the 

teacher‘s attention is divided among 100-200 students and at the 

community college it was just like 20, 30 at the most. You really got 

that one-on-one connection with the teacher. (Christine)  

According to Kathy, smaller classes allowed community college instructors 

to give personal attention to her and other students. For Shari, this was important to 

her as well; the community college instructors made sure that everyone in the class 

understood the course material. They had the time to work and interact with their 

students. 

Align and Synchronize Curriculum and Courses 

Five out of ten study participants noted that the community college 

curriculum and courses were aligned and synchronized with university and 

engineering program requirements. They said community colleges should continue 

to align and synchronize their curriculum and courses with the university. This 

synchronization afforded ease of transition, transfer and acceptance of community 
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college courses, and impacted study participant preparation for upper-division 

courses.  

Course content and outcomes were aligned with the equivalent university 

courses. As a result, students said that their community college courses transferred 

into the university with little difficulty. Kathy noted that she was prepared for the 

professional engineering program and ―the curriculum core was pretty synchronized 

[with the University A]. I felt prepared overall.‖ However, Kathy noted that even 

though some of her community college engineering transfer courses had different 

course numbers and credits than those of University A, they were finally accepted. 

Shari noted that ―the core curriculum was pretty well synchronized and that she was 

prepared overall [for upper-division courses and the University B professional 

engineering program]‖ (Shari).  

Provide Tutoring Services 

 The last suggestion is to continue to provide tutoring services for 

engineering students, especially for women. Four study participants said they used 

community college tutoring centers for additional help with their general education 

courses. The tutoring center was also a gathering place for the engineering students 

to study, prepare for tests, and do homework. It was place for them to meet, 

socialize, and support each other. 

Sandy said that the community college tutoring center was ―phenomenal and 

extremely helpful for Calculus I and II, and some of the fundamental engineering 

courses, physics, and chemistry.‖ She said that there were not dedicated tutoring 

resources for engineering core courses (e.g., Strength and Materials, Dynamics) at 
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the community college. ―One tutor was an engineering student and was able to help 

us. But for the engineering core, we were on our own, and did group work. If I had a 

specific question, I had to go to the instructor‖ (Sandy).  

Improvement Recommendations for Community College Engineering Transfer 

Programs, Especially for Women 

 

Study participants responded to the third and last research question: what 

should be done to improve community college engineering transfer programs, 

especially for women? The purpose of this question was to enhance or identify new 

activities that would help women prepare and transition into a university 

professional engineering program. The study participants suggested five strategies to 

help them prepare and transition into a professional engineering program. The 

following recommendations are listed in order of frequency. 

Connections with Other Engineering Students 

Six study participants asked for help connecting with other engineering 

students at the community college and university. They needed a study group to 

learn the material, help with their homework, and for prepare for tests. They said it 

was hard for them to connect with the other engineering students at the community 

college because of its diverse student population. Kathy explained, ―It was hard 

because there was such a mixed group of people at the community college. I know it 

is harder for someone even older than me‖ (Kathy). 

Study participants sought out community college students with similar 

academic needs and goals. Kathy described how she became a member of a study 

group.  
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I sought out individuals who had the look of ―help‖ on their face or 

really enjoyed talking about everything they had learned. I was 

looking for other students who were looking for a study group. One 

day I wrote on the white board my name, that I was requesting a study 

buddy, and my e-mail address. I patiently waited and I got some 

responses. (Kathy) 

Patti suggested that community colleges should sponsor academic clubs and 

hold events for engineering students to help them connect with engineering 

students. Community college student clubs for engineering students (e.g., Society of 

Women Engineers) did not exist at the community college. Instead, Patti tried to 

connect with other engineering students by trying to start a student club for 

engineering students. It was short-lived; there was not enough participation or 

sufficient skills levels to warrant an on-going engineering student club. She 

described her experience. 

I tried to start a student Institute of Electrical and Electronics 

Engineers (IEEE) chapter and we actually had ten people. But we 

could never get the momentum going enough because people would 

start leaving or their technical skills were not at the level that 

[allowed us to] really kind of get into anything. (Patti)  

After transferring, study participants described how hard it was to join an 

established study group at the university. They had already completed many of the 

foundational, first-year general education and engineering courses. Native 

university students, many who began their academic experience as freshmen, were 
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already members of established study and social groups. For example, Shari said 

that she had already taken many of her foundational courses at the community 

college. By the time she transferred to the University B as a junior, the native 

university students had already formed their study groups.  

Several of the study participants reconnected with other community college 

engineering transfer students. Interestingly, they found a place for them to meet and 

hang out at their respective universities. Sandy explained further, 

That room got us all back together. The other community college and 

[University A, native] students joined us. Now we have a big group. 

It was different at the university for the first term, but then we 

adjusted. We got our group back. (Sandy) 

Margaret explained how her concurrent enrollment program helped her 

connect with native university students. She used the term ―homogeneity‖ to 

describe her college experience and her need to be the same as her peers. Margaret 

wanted to be treated the same way as native university students. 

I pay for the [engineering] community of University A students that I 

can hang out with. If I take all of my engineering courses at the 

community college, I am losing that connection. I want to start as 

close to the ground floor as possible [to be part of their group] so that 

I could be part of the community of students as we move through 

school. I am learning the same stuff as everyone else and not missing 

any deficiencies. I think college homogeneity can be really useful 

because it is part of that community. (Margaret)  
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Kathy and Shari suggested that community colleges and universities should 

do more to help transfer engineering students get into study groups and connect with 

the native university students. It was not clear if they meant this for academic or 

socialization purposes; I suspect that it was for both. 

Increase Student Outreach and Career Awareness Activities 

Six study participants suggested that more can be done at the community 

college to improve awareness about engineering education, transfer paths to the 

professional engineering programs, and related course and degree requirements. 

They believed that there was a lack of information and awareness about engineering 

careers and program requirements on community college campuses. Engineering 

paths were not visible to study participants at the community college. Shari said that 

she did not know about engineering as a career while she was enrolled at the 

community college. She chose engineering as her major after she transferred to 

University A. According to Kellie, there was ―never anything that said this is the 

way to go into engineering at the community college.‖ She learned about 

engineering in her community college physics course and through the financial aid 

department, where there was an engineering scholarship for students. Sandy 

confirmed the lack of information on engineering careers and education pathways. 

She said that she was not aware of engineering careers and majors when she started 

taking courses at the community college. She fell upon it by accident. This 

phenomenon is consistent with many community colleges where the focus of 

transfer education is completing general education courses as opposed to specific 

baccalaureate and professional degrees. 
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To increase awareness, Sandy recommended that an Introduction to 

Engineering course be offered to help introduce students to engineering careers and 

disciplines at the community college. Kellie said that a similar course was needed to 

introduce basic concepts of engineering through hands-on activities and lab 

assignments.  

I am a hands-on person; that is why I chose this field. I did it because 

I can see it; I can visualize how it is done, and put it together. 

Whenever I physically see something and I can experiment on it, I 

tend not to forget it. (Kellie) 

Career fairs and expositions are another strategy to introduce engineering 

careers and programs. Women and other underrepresented populations may not 

realize that the engineering profession has evolved and expanded over time. Patti 

suggested that community colleges should improve awareness about what is going 

on in the industry and expose more women to engineering careers and majors. She 

said,  

I think there is a cultural influence. Perhaps you expose [other 

students to engineering] at the community college and show that [the 

engineering profession] is male dominated because of tradition not 

because you have a large amount of muscle mass. Not everyone is 

macho. There is a lot of femininity in engineering. (Patti)  

Jane said that she had a community college instructor who promoted 

engineering as a career and facilitated a field trip to a University B Engineering 

Expo. ―It was great to see senior projects and activities. That is how I first knew 
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about the team that was building race cars. It was really cool. The seniors gave me 

information that I needed for transfer‖ (Jane).  

Expand Academic Advising 

Study participants (five out of ten) asked for additional advising to 

help them make course and transfer decisions. This was especially true for 

Jane who was concurrently enrolled at a community college and university. 

Even though Jane was a full-time student, her time was split between the 

university and community college. She was a part-time student at each 

institution. As a result, she missed scheduled advising sessions. She said,  

Advising was not broadcasted [at the community college]. The 

advising [center] might be for people who take classes [on campus] 

all day. I would take one class at the community college and then 

take the bus back to the other university. I missed one class and it put 

me back a year. (Jane)  

When study participants needed engineering courses, transfer or program 

information, they usually went to the community college engineering department or 

directly to the university professional engineering program. The community college 

engineering department had the most current information available for each 

university. Patti said she got university and transfer requirement information directly 

from the community college engineering department. Shari said the same thing.  
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A couple of instructors in the engineering department were really, 

really helpful to me. Anytime I needed anything. They were 

synchronized with University B, so they knew what I needed to get in 

and so I ended up meeting with instructors more than probably the 

[counseling department] advisor. (Shari)  

If the study participant was undecided about their major, she went to the 

general advising counseling department. More often than not, community college 

counseling department advisors were not utilized for specific engineering program 

information.  

Enhance and Target Financial Aid 

Five study participants asked for additional financial aid to help them pay 

for their engineering education. Kathy and Patti asked for financial aid with 

fewer eligibility requirements. Kathy said that she wanted to complete a second 

baccalaureate degree but was working full-time, attending the community 

college part-time, and did not meet financial aid eligibility requirements. She 

described the importance and availability of financial aid. It was a catch-22 for 

her; she needed financial assistance, but did not meet traditional financial 

eligibility requirements. 

I wish I had more opportunity for financial help. I did not qualify 

because I was not a minority, did not have children. I had a steady 

job working at Arby‘s for $7.50. I was making too much money and 

could not get assistance. I could not afford to quit my job because I 

would not have a place to live. It was frustrating for me. (Kathy) 
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Patti received loans while enrolled at the community college. She had been 

employed with a good income and did not qualify for traditional financial aid 

packages. She had limited financial resources to support her community college 

engineering transfer education. As an out-of-state student, the affordable in-state 

tuition at the community college was the ―biggest thing that made it possible for me 

to attend the community college and begin my career in engineering‖ (Patti).  

Mary said that diminished public funding for education was an issue for her. 

She said, ―The state has been cutting back funding for education. This is always a 

huge problem. My mom is a teacher and I am always supportive of giving more 

money to the schools.‖  

Two study participants received targeted engineering scholarships. This 

resource allowed them to pursue an engineering education. It was also an incentive 

for choosing one postsecondary institution over another. Kellie received an 

engineering scholarship at the community college. It was used for tuition during her 

third year at the community college. Patti chose University B because they gave her 

an engineering scholarship.  

Offer Additional Engineering Courses at the Community College 

Four study participants asked for more engineering courses delivered at the 

community college. Shari asked for specific courses related to chemical 

engineering. Kellie said something similar: she would have preferred to have taken 

additional engineering transfer courses at the community college. ―It would be nice 

to have taken more than one first-year engineering transfer course at the 

community college. Then, I would have transferred in as a junior. As a result, I 
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was behind one course and almost one whole year [compared to native students]‖ 

(Kellie). 

Margaret suggested that community colleges in the vicinity of the 

University A area offer additional engineering classes at more than one campus. 

She explained,  

If you want to take any of those [engineering or computer science] 

classes you had to go to a [another satellite campus] which is way 

deep [in the] south suburbs. I do not have the energy for that. It is not 

even accessible by bus I do not think. The classes severely limited 

[me] and my main goal [while attending] the community college was 

to get through the general education requirements as fast as I can. It 

is just too limiting. I cannot go out to the [satellite campus] because it 

is way too far. (Margaret)  

Summary 

Study participants suggested that community colleges continue to do four 

things: (a) Provide caring and available staff, (b) keep small classes, (c) align and 

synchronize core curriculum and courses, and (d) provide tutoring services. The 

most prevalent (nine out of ten students) recommendation was to continue to 

provide caring and available staff. Study participants noted that community college 

faculty seemed to genuinely care about them and their academic success and were 

available when they needed help. Eight out of ten students asked that community 

colleges keep their classes small, with 20 to 30 students. They said that small classes 

afforded better student-instructor and peer-to-peer interaction. Study participants 
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were friends with their instructors and knew them by their first name. They also felt 

more comfortable asking questions in front of their peers in smaller classes.  

 Study participants recommended five areas for improvement: (a) 

Connections with Other Engineering Students, (b) increase student outreach and 

career awareness activities, (c) expand academic advising, (d) enhance and target 

financial aid, and (e) offer additional engineering courses at the community college. 

For the first recommendation, study participants asked for some help connecting 

with other engineering students. It was hard for them to find other engineering 

students because of the diverse community college student population. At the time 

of transfer it was also hard for them to connect with native university students 

because they were at a different place in their course sequence and year at the 

university. Many of the native students had already formed their study groups and 

support circles. The second recommendation suggests that community colleges and 

universities need to increase student outreach and career awareness activities. 

Several study participants said that engineering was not explicitly promoted as an 

education and career option at the community college. If they did learn about it, it 

usually came from a science or math instructor. The third recommendation is to 

expand academic advising services so that students select appropriate courses for 

transfer or to satisfy degree and program requirements. The fourth improvement 

suggestion is to enhance and target financial aid for women engineering students. 

Special consideration should be made for students who work part-time and do not 

meet traditional financial aid eligibility or income requirements.  
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 The last study participant recommendation was to offer additional 

engineering courses at the community college. One study participant wanted a 

course related to her upper-division major; the other asked for more 100-200 level 

engineering courses so that she could be in the same junior and senior classes with 

native university students. Another study participant suggested that community 

colleges offer engineering courses at more than one location. Once she had to travel 

across town to take the class that she needed. Another study participant said that she 

missed a community college engineering course when it was offered at the same 

time as another required course. She had to wait for it to be offered again in a cycle 

and as a result, she lost time and money. Study participant recommendations are 

summarized in Tables 4 and 5  

 

Table 4 

Continue to do to Support Women Engineering Transfer Study Participant 

Suggestions: Number of Responses 
 

 
University 

A 

University 

B 

All Study 

Participants 

Provide Caring and Available Staff 5 4 9 

Keep Small Classes 4 4 8 

Align and Synchronize Curriculum and 

Courses 
3 2 5 

Provide Tutoring Services 2 2 4 
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Table 5 

Improvement Recommendations for Community College Engineering Transfer 

Programs, Especially for Women: Number of Responses 
 

 University 

A 

University 

B 

All Study 

Participants 

Connections with Other Engineering 

Students 
2 4 6 

Increase Student Outreach and Career 

Awareness Activities 
3 3 6 

Expand Academic Advising 2 3 5 

Enhance and Target Financial Aid  3 2 5 

Offer Additional Engineering Courses at 

the Community College 
2 2 4 
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CHAPTER SEVEN: RESEARCHER ASSERTIONS AND INTERPRETATIONS 

This chapter presents an etic perspective, my assertions and interpretations of 

the study participant data. This interpretative case study provided another dimension 

to the overall body of research pertaining to student retention, persistence, and 

transfer. Unique to this study are the particular cases, a group of community college 

women engineering transfer students. When I combined and holistically analyzed 

their experiences as a group, several themes and patterns emerged. These themes are 

consistent with the overall body of research dealing with transfer, student success, 

and persistence. Several common thematic experiences have particular importance 

to me. They are: (a) Accessible and approachable staff, (b) engineering student 

study groups, (c) different grading methods, and (d) subtle forms of biases. 

Accessible and Approachable Staff 

An accessible and approachable staff made an impact on the study 

participants. Study participants consistently discussed how the community college 

faculty genuinely cared, provided support, and were available when they needed 

them. In many instances, faculty and study participants were friends and were on a 

first name basis. For example, Jamie recalled an office visit with a community 

college instructor. ―You would just sit down. They would really talk and look at 

you. The instructor would ask, ‗How are you?‘ and you knew that they would 

actually want to know that answer‖ (Jamie). The interaction and influence of faculty 

have an impact on the success of women engineering students. McIlwee and 

Robinson (1992) found that for  

  



125 

 

women more than men, the choice of engineering was dependent on 

the presence of someone who cared about them and their 

interpersonal relationship. A concerned teacher or counselor can 

make a difference in the occupational choices of women who are 

bright and academically orientated. The ability to talk with them 

comfortably, both in and out of class, to go to them for help when the 

subject matter is confusing, and to receive encouragement and 

support from them; all make survival and success in college more 

likely for a student. This is particularly true for minorities, whether it 

be a black student in a largely [populated] white college or a woman 

in a male dominated major like engineering.  

In another study, Hong and Shull (2010) used a case study approach to better 

understand the impact of faculty on learning outcomes of six undergraduate 

engineering students. Their study participants perceived professors as either a source 

of support or the root of their academic problems. Study participants who favorably 

described their experiences said faculty cared about them and were concerned about 

their well-being, learning, and future goals. Hong and Shull (2010) affirm that 

Faculty need to understand the impact they have on students and to 

be more cognizant of the way they interact with students. We believe 

one possible way to achieve the long-term goal of retaining Science, 

Technology, Engineering and Mathematics (STEM) students is to 

begin fostering and nourishing a caring faculty-student relationships. 

(p. 278) 
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Faculty, in particular women, can be role models for women engineering 

students. Jamie described the impact of a female engineering faculty at the 

community college.  

She would tell me stories. It was really nice to talk to somebody who 

had been around awhile as an engineer I think she graduated from 

college in the late 60s or early 70s. She has been around awhile as an 

engineer and it is inspiring to somebody like that to have around. 

(Jamie) 

Further, a caring adult does not always need to be a faculty. It can be an 

advisor, a counselor, an engineering department secretary or janitor. Consider Kathy 

and Sandy‘s comments about community college staff. ―The department secretary 

was extremely friendly and always seemed to know what was going on‖ (Kathy). 

Sandy recalled a community college janitor who interacted with her study group. 

―We actually became good friends. He was a really nice guy, worked really hard, 

and ended up bringing us some compact disks so we could listen to them while we 

were studying and stuff‖ (Sandy).  

Advising centers provide more than just career, transfer, and program 

information. It is a place for students to connect with caring and supportive adults 

and with fellow students. Study participants cited several times how they were 

supported and cared for by an adult at the community college. ―Academic advising, 

well-developed and appropriately accessed, is perhaps the only structured campus 

endeavor that can guarantee students sustained interaction with a caring and 
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concerned adult who can help them shape such an experience‖ (Hunter & White, 

2004, p. 21).  

My personal experience with instructors is similar to study participant 

experiences and the overall body of research pertaining to persistence and transfer. 

Many years ago, I remember spending quite a bit of time talking about my career 

and classes with a community college political science faculty. He believed in me 

and encouraged me to pursue a baccalaureate degree. I would not be where I am at 

today without his support and guidance. 

Engineering Student Study Groups 

It is also clear that women engineering study participants want and need to 

belong to study groups. It was a coping and survival strategy for them. The 

interaction of student peers provided curricular as well as emotional support. For 

women, this is especially important. This phenomenon is consistent with other 

research (e.g., Hovanitz & Kozora, 1989; Ptacek, Smith, and Zanas, 1992). 

Specifically, Morganson, Jones, and Major (2010) found that  

undergraduate women in Science Technology Engineering and 

Mathematics (STEM) disciplines used coping strategies more than 

men. Counselors should make a special effort to help women, who 

are aspiring to or struggling with STEM curricula, to form study 

groups with peers, build relationships with other students, and use 

teaching assistants and professors for support, join STEM-specific 

girls‘ and women‘s organizations, and engage in professional 

networking. (pp. 175-176)  



128 

 

One strategy to help students connect with each other is for universities and 

community colleges to jointly develop and implement learning communities with a 

focus on engineering. As described in Chapter 2, student success outcomes of the 

learning community model are well documented and supported in the literature 

(Rocconi, 2011; Tinto, 2003; Minkler, 2002; Ptacek, Smith, & Zanas, 1992; 

Hovanitz & Kozora, 1989). I also have seen first-hand the affect of learning 

communities on student performance and engagement. Learning communities are 

cohorts of students and faculty who learn and support each other. The learning 

community model could be expanded to the field of engineering and jointly 

supported by universities and local community colleges.  

Collaborative learning is a strategy for leveraging and optimizing limited 

resources (e.g., financial, instruction curriculum). For example, the curriculum could 

be team-taught by university professional engineering program and community 

college faculty. Students would participate in large classes for lectures and then 

break into smaller work groups as learning communities. Upper division 

engineering students, tutors, or teaching assistants could staff each learning 

community. Finally, ―when designing learning communities, faculty members and 

administrative leaders would be well-advised to develop and focus on activities that 

promote student-faculty interaction, encourage interactions among students, and 

collaboration on coursework‖ (Rocconi, 2011, p. 190). Learning communities will 

require an investment (e.g., financial investment to support smaller classes, 

additional instruction, faculty release time for development, and coordination) from 

community colleges and universities. 
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Different Grading Methods 

Eight out of the study participants discussed different grading methods at the 

community college and the university. They talked about how well they did at the 

community college earning good grades, a B or above. Then, almost abruptly, they 

started receiving lower grades at the university. They thought they were doing well 

in their classes and did not understand the ―grading on a curve‖ practice. Some study 

participants discussed different grading scales (e.g., A, A-, B+, B, and etcetera) at 

the community college and university. Now enrolled at the university, the same 

study participants earned significantly lower grades and feared that they were in 

danger of failing the course or engineering program. They did not understand or 

expect this experience.  

―Grades are highly symbolic because they reveal and complicate the bases of 

power in the classroom and powerfully shape interrelationships among students and 

the teacher. They carry high stakes for learners and evoke strong emotions‖ 

(Walvoord & Johnson Anderson, 1998, p. 13). The practice of grading on a curve 

impacts student self-efficacy and perpetuates student competition and a hierarchical 

pecking-order (Vogt, Hocevar, and Hagedorn, 2007).  
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In these institutions, not only are achievements for faculty members 

seen as a scarce honor, but also students are handpicked for 

prestigious honors and research or teaching assistantships. In essence, 

these behaviors serve to produce a pecking order—that is, a 

hierarchical system where common practices such as grading on a 

curve further delineate achievement. These features serve to create a 

system that reinforces students who are passive learners yet 

simultaneously ambitious and competitive toward their classmates. In 

short, all these above-mentioned dynamics constitute the features 

found in a research institution. (Vogt et al, 2007) 

The classroom environment, instructor grading policies, and competing for 

grades and class standing may ultimately affect a woman‘s concept of her academic 

ability. Santos Laanan (2007) suggests that  

students who believe competition exists among other students will 

have a harder time adjusting to the academic environment. Students 

who are able to focus less on the competition and more on their 

individual learning will have a positive academic adjustment. (p. 53)  

Seymour‘s ethnographic study (1995) sheds additional perspectives related 

to grades and competition. This researcher sought to discover factors that influenced 

undergraduate science, mathematics, and engineering (SME) students to switch 

majors to disciplines that are not science based. Four-hundred sixty students at 

seven study sites participated in Seymour‘s study. The author found that 
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Competing for grades is another aspect of the male testing process. It 

is a way of placing men in prestige and ranking systems. For both 

men and women, competition was a major factor for leaving a 

science, mathematics, and engineering discipline. Students change 

majors for very different gender-related reasons. Competition is a 

problem for men because if they do not compete successfully, they 

risk being labeled a failure by their peers. Therefore, competition is a 

very powerful way to motivate young men to work hard. (Seymour, 

1995) 

Seymour (1995) raised an interesting perspective related to science, 

mathematics, and engineering women and competition.  

What motivates most young women is neither the desire to win, nor 

the fear of failure in competition with men, but the desire to receive 

praise. From very early childhood and throughout the years of formal 

education, girls attach their feelings of confidence and self-worth to 

signs (such as praise) from others. (Seymour, 1995)  

Seymour (1995) said that women are particularly dependent on faculty for 

their performance evaluation and reassurance of their progress. The researcher noted 

that this is a ―learned dependence which people can change, or outgrow, but not 

without first experiencing anxiety and frustration‖ (Seymour, 1995, p. 468). 

Furthermore, Seymour (1995) said some women will eventually adjust to the 

competitive imperative in the classroom and learn how to compete in male terms.  
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How easily women who are [science, mathematics, and engineering] SME 

majors adapt to the competitive way in which the curriculum is presented 

and their comprehension assessed, will depend on the degree to which they 

have already accepted competition as a way of relating to others in high 

school, or in sports and games. (Seymour, 1995, p. 462) 

Seymour (1995) asserts ―Depending on teachers for performance evaluation, a 

reassurance about [student] progress, and as the basis for motivation constitutes a 

serious handicap for the many women who enter college having learned how to 

learn in this manner. Persistence initiatives that do not take this into account will 

simply not be effective‖ (Seymour, 1995, p. 468).  

Some competition is useful, especially for engineering graduates who will 

enter the workforce. There is a body of research that suggests that competition can 

influence task performance (Locke, 1968) and act as an incentive to enhance 

performance (Locke, 1968; Locke & Latham, 1984, 1990). Pressure associated with 

competition and performance is inherent to the engineering profession. As 

employees, engineering graduates will encounter a competitive global marketplace 

and a continuous demand for new or improved products and processes.  

 Walvoord and Johnson Anderson (1998) suggest a collaborative learning 

strategy and a student-centered assessment approach. Students work in groups and 

learn and support each other. They are active participants in their own learning, 

choose their assignments, and determine how and when they will be assessed. Their 

learning is rich in context and the work that they will do outside of the classroom 
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and in the workplace. Student assessments are based on an established set of 

learning outcomes and criteria. 

Learning often happens most richly from collaboration with a 

community of learners. You want learners to help each other (in 

legitimate ways), to contribute their best ideas to class discussion, 

and to work effectively in groups and teams, as often will have to do 

in their future. You want them to believe that they and their 

classmates can be rewarded for outcome effort and achievement. 

(Walvoord & Johnson Anderson, 1998, p. 101)  

Walvoord and Johnson Anderson (1998) further recommend that faculty understand 

their motivation and constraints for grading on a curve and if they need to use this 

grading method, they should make some adjustments in their standards and/or 

provide additional help to their students. 

Grading standards and assessment practices need to be aligned at the 

community college and university to improve consistency. University and 

community college engineering faculty should meet every year, collaborate, and 

talk about their courses, its content, activities, standards, expectations, and grading 

practices. This conversation will need to be facilitated by a neutral, third-party such 

as a faculty association or state agency. Administrators will need to provide release 

time and additional resources to support this recommendation.  

Some of the study participants perceived university professional engineering 

courses as ―harder‖ than those at the community college. This perception was 

manifested by their university credit workload, homework, grading methods and 
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scales, and large class enrollments. They talked about their workload and the 

amount of credits they were taking each term. For example, Shari was taking more 

credits at the university than she did at the community college and many of the 

university courses were four credits instead of three. Each term she was taking 17 to 

18 credits. She said that she had ―too much on her plate‖ (Shari). Another study 

participant, Kellie said that when she transferred to University A, ―the workload 

increased‖ and she ―was dying with an overload at 14 credits‖ in one term. Kellie 

also said that there were more projects and homework at University A than the 

community college. Grading on a curve practice and grade scales (e.g., A, A-, B+, 

B, B-, and etcetera) may also contribute to this perception. There was more 

competition for top grades and standing.  

Study participants also mentioned large class enrollments at the university. 

There was less instructor/student interaction and the class climate was different from 

what they had known at the community college. For example, Margaret said that it 

was hard to ask questions in front of a large group of her peers. According to Kathy, 

smaller classes allowed community college faculty to give personal attention to her 

and other students. They had the time to work and interact with their students. She 

pointed out that community college staff coddled her and other students.  

They really want to make sure you are all okay with where you are at 

and that you are comfortable with the way the class is being taught. 

Whereas here, you just take it or leave it, this is the real world. It is 

not generally forgiving. (Jamie) 
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Subtle Forms of Biases 

 

There may be instances where the study participants may not have been 

fully aware of subtle types of gender, curriculum, or instructional biases. However, 

this study revealed findings of subtle forms of biases in engineering curriculum and 

instruction. Margaret described how she had to succumb to classroom social order. 

She was in a subordinate role compared to her instructors, who were considered to 

be ―masters and that she had to slowly humble herself‖ (Margaret). This 

phenomenon is described in related literature. Lewis (1995) noted that engineering, 

math, and science curriculum have characteristics of male dominance.  

The research questions, methods, criteria of success, and styles of 

teaching are male defined, and consequently, the knowledge itself 

reflects a bias towards a male cognitive style in its practices, theories, 

and ways of teaching. The science and engineering makers have 

created disciplines where they are comfortable with the separation of 

theory from social or environmental context, and where the top 

down, expert scientist authority is the dominant paradigm. (Lewis, 

1995, p. 270)  

Some scientists believe science is pure and objective, extending this belief to 

curriculum content. ―Many engineers and scientists maintain that their curriculum 

content is based on universal laws and is not therefore subject to cultural or gender 

bias‖ (Mills & Ayre, 2003, p. 206). Engineering courses have been noted to have a 

―chilly climate‖ created by lackluster instruction (Nair & Majetich, 1995), a lack of 
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relevance in the curriculum, and teaching methods that are limited for diverse 

student learning styles (Lewis, 1995). 

Another contributing factor to curriculum and instruction biases is a 

mismatch of curriculum, instruction, and study participant learning styles. Felder 

and Silverman (1988) note that students  

become bored and inattentive in classes; do poorly on tests, become 

discouraged about courses, the curriculum, and themselves. In some 

participants, they change to other curricula or drop school. 

Professors, confronted with low test grades, unresponsive or hostile 

classes, poor attendance and dropouts, know something is not 

working. They become critical of their students or wonder if they are 

in the right profession. Most seriously, society loses potentially 

excellent engineers. (p. 674) 

Other research related to learning styles and preferences suggests that 

―students have the ability to adapt their preferred learning style to other learning 

situations or tasks‖ (Jones, Reichard, and Mokhtari, 2003, p. 373). Mills and Ayre 

(2003) suggest that ―engineering instruction and curriculum need to be more 

inclusive for all students by increasing awareness of learning styles, by taking small 

steps with faculty, encouraging experimentation in the curriculum, assessment 

through the use of learning outcomes; and improving the general learning 

environment‖ (p. 207).  

This and other research points to the following assertions: (a) Student 

learning styles are very diverse and (b) there are subtle forms of biases in the 
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curriculum and instruction; instructors need to be aware of how this affects student 

performance, and (c) instructors need to use a wide variety of curriculum, 

instructional, and assessment modalities to meet the needs and learning styles of 

their students. 

Summary 

This chapter presents an etic perspective, my assertions and interpretations of 

the study participant data. This interpretative case study provided another dimension 

to the overall body of research pertaining to student retention, persistence, and 

transfer. Unique to this study are the particular cases, a group of community college 

women engineering transfer students. When I combined and holistically analyzed 

their experiences as group, several themes and patterns emerged. They are consistent 

with the overall body of research dealing with transfer, student success, and 

persistence. Several common thematic experiences have particular importance to 

me. They are: (a) Accessible and approachable staff, (b) engineering student study 

groups, (c) different grading methods, and (d) subtle forms of biases. 

First, I assert that accessible and approachable staff is an important element 

of a student success strategy. In many instances, faculty and study participants were 

friends and were on a first name basis. Further, a caring adult does not always need 

to be faculty. It can be an advisor, a counselor, an engineering department secretary 

or janitor. It is also clear that women engineering students want and need to belong 

to an engineering student study group. This was a coping and survival strategy for 

them. The interaction of student peers provided curricular as well as emotional 

support. The use of learning communities is one student support strategy that would 
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help students connect and support each. This student success model is well-

documented and supported in the literature. It could be expanded to the field of 

engineering and jointly supported by universities and local community colleges. I 

have personally witnessed the success and impact of learning communities. 

Seven out of the ten students referenced different grading practices at the 

community college and the university. They talked about how ―well they did at the 

community college‖ and earned good grades, a B or above. They also talked about 

different grading scales used at the community and the university. Upon transfer, 

almost abruptly; they started receiving lower grades at university. They thought they 

were doing well and did not understand the ―grading on a curve‖ practice commonly 

used by university professors. Now enrolled at the university, the same students 

earned significantly lower grades and feared that they were in danger of failing the 

course or engineering program. They did not understand or expect this experience. 

Grades are highly symbolic and important to adult learners. The practice of grading 

on a curve impacts student self-efficacy and perpetuates student competition and a 

hierarchical pecking-order (Vogt, Hocevar, and Hagedorn, 2007). Some competition 

is useful, especially for engineering graduates who will enter the workforce. 

Pressure associated with competition and performance is inherent to the engineering 

profession. As employees, engineering graduates will encounter a competitive 

global marketplace and a continuous demand for new or improved products and 

processes. A collaborative learning strategy and a student-centered approach would 

improve student success, performance, and persistence.  
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This study revealed findings of subtle forms of biases in the engineering 

curriculum and instruction. This can be traced to the culture of engineering and 

importance of mathematic ability, the most complicated and purest form of mental 

activity, and the most masculine of participants (Hacker, 1981). Math and science 

courses (e.g., calculus, physics, and chemistry) are important gatekeeper requisites 

for engineering students. 

Engineering courses have been noted to have a ―chilly climate‖ created by 

lackluster instruction (Nair & Majetich, 1995), a lack of relevance in the 

curriculum, and teaching methods that are limited for diverse student learning styles 

(Lewis, 1995). 

Finally, some of the study participants perceived university engineering 

courses as ―harder‖ than those at the community college. This perception was 

manifested by their workload, size of classes, the amount of individual attention, 

grading scales, homework, and tests. 

Further Research 

Each main theme and supporting common thematic experiences warrant 

further research. I recommend three areas for potential research: (a) Grading 

schemas and practices, (b) best practices in curriculum and instruction that supports 

inclusiveness; and (c) funding models to support learning communities, small 

classes, and student support in an age of diminished public funding. Research is 

needed to identify successful and authentic grading practices that are designed and 

developed among university and community college faculty. Second, additional 

research is needed to better understand the manifestation of curriculum and 
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instructional biases in different settings (e.g., community colleges, departments, and 

universities). I am particularly interested in its creation and the impetus (e.g., what 

factors launch and support curriculum and instructional biases?)  

Further research is needed for the common thematic experiences that are 

described in Chapter 5, Study Participant Emergent Themes. I recommend a 

phenomenological or ethnographic study to expand study participant data. For 

example, a phenomenological study could be conducted for the phenomenon: 

accessible and approachable staff, a frequent common thematic experience that 

emerged from the study participants. Such an in-depth study could compare and 

contrast the lived-experiences of the study participants related to their interactions 

and experiences with staff. An ethnographic framework would be useful to further 

describe the interaction, dynamics, and interrelationships of an engineering student 

study group. This type of study would require significant time in the field, 

documenting cultural characteristics of the group such as roles, behaviors, 

acculturation, communication, and myths. Either qualitative research framework 

would provide another dimension of data that will help us understand the needs, 

complexities, and interrelationships of our students.  

Concluding Thoughts 

It has been over a year since the last follow-up focus group session. I can 

still fondly remember the study participants, see their faces, and hear their voices. 

They were all quite different. However, they shared a common passion about the 

engineering profession and were eager to talk to me about their experiences, 

improve engineering education, and assist other women engineering students. Their 
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authentic stories, observations, and recommendations were insightful; I hope that 

they will be considered and used by universities and community colleges. 

This dissertation study, the journey from concept to defense, had an impact 

on my professional practice and perspectives pertaining to diversity and the 

postsecondary education system. More than ever, I am committed to advancing 

women in engineering and other underrepresented students in non-traditional 

careers. The United State‘s ability to compete in a global market place will depend 

on the quality and quantity of its engineering workforce and intellectual capital 

(e.g., patents, new or redesigned products, processes). Engineers are essential to our 

economic health; they are the innovators, problem-solvers, and creators of 

intellectual capital. Community colleges and universities will continue to be 

challenged by the (a) Needs of an ever-changing student population, (b) economic 

realities, (c) evolving employer needs, and (d) reduced public funding. Under these 

circumstances, community colleges and universities will need to leverage their 

resources and expand partnerships.  

University and community colleges are poised to increase the number of 

women entering university professional engineering programs and the workforce. In 

many instances, we have the infrastructure in place with dual credit and concurrent 

enrollment programs, formal articulation agreements, and existing faculty 

relationships. I believe we are ready to take this work to the next level and expand 

our partnerships. The next step will take courage to challenge the status quo with 

creativity and innovation.  
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