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Introduction

Scientists and Engineers in the United States analyzed work arrangements among
women and men. The gender pay gap in science and engineering was poor because of a
gender selection effect. Gender selection effects on women have been overrepresented in
these employment opportunities but subject to much lower wages and benefits failed to
explain the gender gap (Prokos, Padavic, & Ashley Schmidt, 2009). Burke (1994)
indicated the inclusion of both genders was critical in doing business in an increasingly
competitive environment. Difficulties faced by women in work were often explained by
their numerical minority in the workforce (Ott, 1989). Henwood (2000) emphasized it
was critical and constructivist discourse on technology to coexist in educational programs
designed to promote gender equality. Boykin (2010) stated that the year 2010 might well
be remembered as the year of a four-letter word usually associated with plant life made it
into the national spotlight, “STEM is suddenly everywhere ”(para.2). President Barack
Obama (2013) said, “One of the things that I really strongly believe in is that we need to
have more Women interested in math, science, and engineering.

The problem studied in this research project was the enrollment of female STEM
Engineering Technology students and the impact of professional mentoring and financial
incentives on their enrollment, retention, and completion of engineering curriculum. In
2011, the researcher joined a Middle Tennessee public university as a Program Manager
for the Construction and Civil Engineering Technology Program. One of the tasks
presented was to recruit more students to the Program. Female students, as a minority in
the STEM ENGT curricula were a particular priority for the department recruitment.

Other tasks were to make necessary changes to the curriculum standards and
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improvement to mentoring for students that could lead toward improvement in
enrollment, retention, and completion of the STEM ENGT Program.

The following were the research questions in this research project:

1. What factors influenced enrollment of female STEM Engineering Technology
students’ enrollment in undergraduate engineering curricula?

2. What were the impacts of professional mentoring and financial incentives on
female STEM Engineering Technology students?

3. How a successful professional mentoring and financial incentive program is
developed within the site university STEM engineering technology program?

This correlational study used a combination of qualitative and quantitative data
from enrolled STEM ENGT Program university students’ to study the research problem
and help answer the research questions. This chapter included the research findings,
summary of the findings, limitations, implications, conclusions, and recommendations
after examining the statistical data, data analysis and correlations identified between the
two study groups. The study took place over the course of the 2013-2014 academic year.
The study site was a Middle Tennessee public university and the data was generated from
the site’s STEM ENGT students. The two groups of participants from the study site were
the male and female students enrolled in the STEM ENGT Program. During the study,
both groups from the STEM ENGT students involved in the study were asked to take a
20-question survey assessment designed by researcher specifically for this study. The

survey can be found in Appendix (A) of this document.
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Table 1
Demographics of Participants

ENGT Students
Variable n %
Gender
Male 110.0 90.2
Female 12.0 9.8
Total 122.0 100.0
Race
African American 13.0 10.9
Na,?i\\r:;erlcan Indian/Alaskan 20 17
Asian & Pacific 3.0 2.5
Latina/Latino/Hispanic 11.0 9.2
White American 88.0 73.9
Other 2.0 1.7
Total 119.0 100.0
Degree
Associate Degree 21.0 17.4
Bachelor’s Degree 100.0 82.6
Total 121.0 100.0
Student College Level
Freshman 29.0 24.6
Sophomore 27.0 22.9
Junior 25.0 21.2
Senior 32.0 27.1
5th year or other 5.0 4.2
Total 118.0 100.0
Major
Automotive 23.0 16.3
Civil/ Construction 24.0 17.0
Electrical/ Electronic 42.0 29.8
Manufacturing 12.0 8.5
Mechanical 12.0 8.5
Chemical 2.0 14
Other 6.0 4.3
Total 141.0 100.0
adf = 1.
cdf = 2.
bdf = 3.
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Findings

The data for this research were obtained from the survey instruments administered
to the STEM ENGT Program students. The findings from the data analysis were arranged
and discussed in order of their production of data that helped to answer the three research
questions for this project. The researcher organized, coded, and analyzed the data using
SPSS v.21 software. All data were collected in March of 2014, and statistical analysis
using SPSS v.21 software was performed in June and July of 2014.

Question 1: What factors influenced enrollment of female STEM Engineering
Technology students’ enrollment in undergraduate engineering curricula?

A Pearson r correlation was run to determine the relationship between male and
female students (M = 0.90, SD = 0.30) on having an advisor or not made a difference in
their choice (M = 1.16, SD = 0.36). Analysis showed no significant, p > .05. Students’
enrollment in STEM ENGT curricula was not influenced by having and advisor or not
based on gender.

A Pearson r correlation was run to determine the relationship between students’
gender (M = 0.90, SD = 0.30) and their answer for question seven item (1, 3-14).
Analysis showed no significant relationship was found between the two groups, p > .05.
The factors listed were not a factor on students’ decision to enroll in STEM ENGT
curricula.

A Pearson r correlation was run to determine the relationship between students’

gender (M = 0.90, SD = 0.30) and their answer for question seven item (MAJFACT2) (M
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= 1.93, SD =0.25). Analysis showed significance. A weak negative relationship was
found between the two groups, r (120) = - .25, p < .01. Students with parents, other
relatives or friend that were in Engineering Technology were shown to be factors acting
upon students’ decision to enroll in STEM ENGT curricula.

A Pearson r correlation was run to determine the relationship between students’
gender (M = 0.90, SD = 0.30) and their answer for question 12 item (AGR LV 1) (M =
2.53, SD =0.94) (or Table AGR LV 1-6). Analysis showed no significance negative
relation between the two groups, p <.01. Students do not agree that STEM ENGT was a
single gender dominated curricula.

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question 17 (M = 4.44, SD = 1.68) and Gender (M =0.90, SD =
0.30). Analysis revealed no significant between the two groups p > .05. Student answers
for the open ended question did not reveal any relevant with significance responses.

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question 19 (M = 3.13, SD = 1.78) and Gender (M =0.90, SD =
0.30). Analysis revealed no significant between the two groups p > .05. The student
opinion did not provide with a shared common recommendations that was relevant based
on gender opinion.

Question 2: What were the impacts of professional mentoring and financial incentives on
female STEM Engineering Technology students?

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question five (ITEM 1) (M = 4.02, SD = 1.66) and Gender (M =

0.89, SD =0.31). Analysis showed no significant. A weak negative relationship was
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found between the two groups, r (48) = -0.23, p < .05. Student response to the open
ended question did not reveal any significant answers to how the school can encourage
females’ students in STEM ENGT curricula.

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question nine (ACAD LIST1-14) (M =4.02, SD = 1.66) or list
(Table 1-14) and Gender (M = 0.89, SD = 0.31). Analysis revealed no significance was
found between the two groups, p > .05. Student responses revealed no significant relation
between the genders on these questions nine (ACAD LIST1-14).

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question ten (PROB ACT 1-4, 6-12) (M =4.02, SD = 1.66) or list
(Table 1-14) and Gender (M = 0.89, SD = 0.31). Analysis revealed no significance was
found between the two groups, p > .05. Student responses revealed no significant relation
between the genders on these questions ten (PROB ACT 1-4, 6-12).

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question ten (PROB ACT 5) (M =1.80, SD = 0.41) and Gender (M
=0.89, SD =0.31). Analysis showed significance with weak positive relationship
between the two groups, r (120) = 0.22, p < .05. Student responses revealed that it could
help students to remain enrolled in STEM ENGT Program, if they talk to an engineering
advisor when they have difficulty with the curricula.

A Pearson r correlation was run to determine relationship between students’
response to question twelve (AGR LV 8-9, 11) and Gender. Analysis revealed no

significance between the two groups p > .05. Student enrollment was not impacted by the
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list of factors question twelve (AGR LV 8-9, 11) that impacted students’ enrollment in
STEM ENGT curricula.

A Pearson r correlation was run to determine relationship between students’
response to question twelve (AGR LV 10) and Gender. Analysis revealed significance
and a weak negative relationship was found between the two groups, r (120) =-0.23, p <
.01. The students level of agreement for the statement of “At least one instructor had
taken an interest in a student development was related to students” impacted the
enrollment in STEM ENGT curricula, and revealed a significant correlation between
STEM ENGT students based on gender.

A Pearson r correlation was run to determine if there was a relationship between
students’ response to question eighteen (FINANC 1) (M =4.02, SD = 1.66) and Gender
(M =0.89, SD =0.31). Analysis showed no significance. There was no relation found
between the two groups p > .05. Students showed no interest in financial assistance.
However, this could be due to the fact that most of the participants were getting benefits
from the GI Bill or Bell Grant. This fact was noted by the researcher as a limitation and
discussed in the corresponding section of this chapter.

A Pearson r correlation was run to determine relationship between students’
response to question 20 (MENT 1) (M = 1.90, SD =0.30) and Gender (M =0.89, SD =
0.31). Analysis showed no significance. There was no relation found between the two
groups p > .05. Students responded to the general APSU 1000, which is an introductory
class to the university life.

Question 3: How a successful professional mentoring and financial incentive program is

developed within the site university STEM engineering technology program?

6°82°9¢ 9bed



A Pearson r correlation was run to determine relationship between students’
response to question eight (ACTIV 1-8) (M =3.76, SD = 0.77) or (table) and Gender (M
=0.90, SD =0.30). Analysis revealed no significance. There was no relation found
between the two groups p > .05. Students revealed they were not involved in the listed
activities question eight (ACTIV 1-8).

A Pearson r correlation was run to determine relationship between students’
response to question eleven (ENG INF 1-6) (M = 2.80, SD = 1.20), and Gender (M =
0.90, SD =0.30). Analysis revealed no significance. There was no relation found
between the two groups p > .05.

A Pearson r correlation was run to determine relationship between students’
response to question twelve (AGR LV 10) and Gender. Analysis revealed significance. A
weak negative relationship was found between the two groups, r (120) = -0.23, p < .01.
The statement “At least one instructor had taken an interest in a student development was
related to students” was the most significant and showed correlation to the impact of
enrollment in STEM ENGT curricula based on gender.

A Pearson r correlation was run to determine relationship between students’
response to question 20 (MENT 1) (M = 1.90, SD =0.30) and Gender (M =0.89, SD =
0.31). Analysis showed no significance. There was no relation found between the two
groups p > .05. Students responded to an introductory class to the university life (APSU

1000 ENGT) based on an old class not he one produced by the researcher in fall 2014.
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Summary of the Findings

In this study, several areas of statistical significance were identified by reviewing
the data acquired and the resulting statistical analysis of those data. Areas of statistical
significance and strong correlations were identified, the researcher’s conclusions
regarding those findings, the answers to the individual research question related to those
data, and the researchers’ conclusions are included in this section of this research project.

The research instrument produced data to help determine whether gender,
presence of an advisor, and effect of mentorship was or was not a factor in whether
gender and having an advisor, mentor, or not was a factor that influenced the students’
enrollment in STEM ENGT curricula? The researchers’ conclusions regarding the effects
of these factors, based on gender of the participant student, were influenced by having an
advisor not influenced by the participants’ gender. The researcher concluded that neither
gender, having an advisor, or mentorship had an influence on student enroliment in the
STEM ENGT Program.

The researcher also analyzed the results of the data regarding academic activities
and their correlation to enrolment of students’ in the STEM ENGT Program. Analysis
revealed no significance and there were no statistical correlation between students’
academic activities listed may have influenced their choice of STEM ENGT Program
enrollment based on gender. However there was a weak negative statistical correlation
between the two genders groups on question seven (b), Parents, other relatives, or friend

is in Engineering Technology. The conclusion from these data suggested that students
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with relatives or parents in the STEM ENGT field had an influence on the students’
decision to enroll based on gender.

Students were asked in the survey instrument to show their level of agreements in
regards to questions twelve. Data revealed that there were no correlations between the
students’ gender responding to this item and its statement that STEM ENGT was a single
gender dominated curricula. Also the open ended questions did not reveal any insight for
the researcher regarding shared common recommendation that were relevant based on the
students’ gender. The conclusion from these data showed that students did not believe
that STEM ENGT was a single gender dominated curricula which helped the researcher
to answer the research question number twelve.

Analysis showed a trend of opinion and could be shown to have or not have
significances between the two genders and their responses for the open ended question.
No significance to the student response to the open ended question. Data analysis did not
reveal any significant answers to how the school can encourage females’ students in
STEM ENGT curricula. When student were surveyed on how they resolve any academic
problem that they faced with revealed significance in the statement in survey question 10:
Talk to engineering adviser and/or advising staff. This was the only response found to
show significant correlation between the genders and the response for this question. The
researcher’s conclusion was that the data showed that having a mentor or an advisor in
the STEM ENGT field could help with students’ academic challenges.

The data revealed a statistical significance and relationship between the students’
level of agreement for the statement in survey question 12i: At least one instructor had

taken an interest in a student development was related to students. This question and the
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analysis lead the researcher to the conclusion that a positive interest and relationship in
students by instructors positively impacted student enrollment in STEM ENGT curricula.
There was also a significant correlation between STEM ENGT students based on their
gender, leading to the conclusion that both male and female students were positively
impacted by the interest of an instructor regarding their enroliment, retention, and
graduation.

The Spellings Commission report named providing life-long access to higher
education and giving individuals economic opportunity through higher education as goals
for the institution of higher education (U.S. Department of Education, 2012). The
researcher concluded that the described class APSU 1000 ENGT and the Scholarship
Grant by NSF were not able to generate valid data for a conclusion that would indicate
positive or negative impact on STEM ENGT students or to help answer research question
three due to the timeframe parameters of this study. This factor was identified as a
limitation and discussed in the Limitations section of this paper. The researcher adopted
the idea from the data and the literature lead to the conclusion, that matching by race and

gender matters.

Limitations
Several limitations were encountered in the research project. The researcher identified
those limitation and their resulting effects on this research below. The first limitation
identified was the number of participants available as enrolled student in the STEM

ENGT Program during the implementation of the survey. A larger sample size would
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have been more valid and a larger sampling of female respondents could have improved
the results. This was revealed to the researcher after data was collected and the data of
participants was revealed through the analysis in the descriptive statistics.

The second limitation identified was that the survey was carried out in each class
offered by the STEM ENGT instructor for that class during the data gathering phase of
this study. During the data gathering phase of this study, there was no method of
determining the number of students who were absent or were enrolled in several STEM
ENGT classes during the data collection phase. This limitation could have skewed the
data and presented a potential bias to the results and conclusions of this study.

The third limitation identified was that there was no practical method of
determining the number of students enrolled in several STEM ENGT classes during the
data collection phase, those students’ that had taken the survey more than once, or to
detect whether students complete the survey if they were absent during the collection of
data. The researcher did, however, announce before each class survey that students who
had completed this survey in another class should not fill out another. This limitation
could have skewed the data and presented a potential bias to the results and conclusions
of this study.

A fourth and fifth limitations were identified. The fourth limitation arose from
the fact that the introductory class, that would provide student support and reinforcement,
(APSU 1000 ENGT). The introductory class (APSU 1000 ENGT) was offered after the
survey instrument was administered and the grant applied for to fund STEM ENGT
student scholarship assistance is still pending for decision in mid-2015. For future
engineering students the researcher will administer the survey on an Annual Freshman

Interest Survey, which will be as Internet based and linked to the core class (APSU 1000)
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for orientation course developed by the researcher, starting fall 2014. The survey will
determine how many were interested in pursuing degrees in STEM engineering
technology curricula. The fifth Limitation was due to the fact that the grant proposal
guidelines and strict deadlines prevented researcher from producing data to form a valid
conclusion as to the positive or negative impact due to the financial support from
scholarship to STEM ENGT students.

The final limitation identified in this research project was the difference in the
true attitude toward gender role perception and what might be politically correct in the
eyes of society, the student participants, and their peers. The nature of the questions in the
survey required participants to admit attitudes that were less than desirable in the eyes of
Society or even themselves. Additional questions might have been added to indicate
whether students were receiving other financial benefits that might have influenced their

need and the benefits effect on their enrollment, retention, and graduation.

Implications and Recommendations
The data, findings, and conclusions of this study could assist other programs
across the State, Nation, and within STEM ENGT. The research revealed some of the
strengths and weaknesses of a STEM ENGT Program. The implications identified lead
the researcher to form the following recommendations based on the research, data, and
analysis of those data.
The strength of this research was that it showed the responses of all STEM ENGT

students’ perception in regards on the STEM ENGT Program. That could be a valid tool
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for further research topics. One of the weaknesses was that the survey didn’t include
Math and Science which is 50% of STEM.

The development component of the STEM ENGT field needs to be more serious
about gender inequities and women’s empowerment. WWhen development organizations
do not focus on women’s empowerment, they neglect the fact that empowered women
have the potential to transform their societies (Gates, 2014).

The research and its implications further lead the researcher to recommend that
further research should be conducted for further research to include conducting the same
research in other parts of the country, to eliminate regional gender role perceptions, and
to conduct the same research procedure using only female participants. In addition, the
development of a longitudinal research project following female participants from late
elementary school through middle and high school could help determine if gender role
perceptions changes as the participant grows older into college.

For future engineering students the researcher will administer the survey on an
Annual Freshman Interest Survey, which will be as Internet based and linked to the core
class (APSU 1000) for orientation course developed by the researcher, starting fall 2014.
The survey will determine how many were interested in pursuing degrees in STEM
engineering technology curricula.

Furthermore, the researcher recommends that additional quantitative assessment,
of this problem would be helpful in making stronger conclusions regarding the topic and
problem studied. Also, more use of social media targeted toward females in STEM
ENGT programs, stronger mentoring programs and relationships for students, and offer

strong scholarship programs could reinforce support for the minority of female STEM
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ENGT students. Further research using interventions strategies as mentorship, job
location and development as a component of female scholarships that might help change

gender role perceptions could positively affect enroliment, retention and achievement of

graduation by female students.
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