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ABSTRACT  
   

There has been an ever-increasing demand in the United States to produce 

educated science, technology, engineering and mathematics (STEM) professionals. 

Because more women and minority students have begun their higher educational 

preparation at community colleges, these institutions have been uniquely positioned to 

support these students and increase the number of STEM graduates. Nevertheless, to 

attain this commendable goal, community college staff and faculty members will need to 

redouble their efforts to provide active and sustained programs and interventions to 

support and assure student persistence in STEM fields.  

To address the problem of practice, the researcher engaged in a variety of 

validating practices to influence women and minority students’ intent to persist in a 

STEM degree. Thirteen, first-year women and minority students participated in the study. 

Validation theory (Rendón, 1994) provided a framework to inform the intervention and 

forms of validation. The validating practices included two advising visits and intentional 

email communications to students in their first semester at community college.  

A mixed methods approach was employed to examine two objectives: (a) the 

types of validation students experienced in their first semester and (b) the influence of 

validating advising practices on intention to persist in STEM. The Theory of Planned 

Behavior (TPB; Ajzen, n.d.) guided study efforts in relation to the second objective. Data 

gathered included survey data, interviews, email communications, and researcher journal 

entries. Results suggested students experienced academic and interpersonal validation by 

in-class and out-of-class validating agents. Although not all experiences were validating, 

students were validated to a greater extent by their academic advisor. Because of 
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validating advising practices, students in this study developed confidence in their ability 

to be capable college students. Students also felt motivated and expressed intentions to 

persist toward a STEM degree.  

The discussion focuses on explaining outcomes of the four research questions by 

connecting to the extant literature. In addition, limitations of the study are presented. 

Finally, implications for practice, implications for future research, and lessons learned are 

also shared.  
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CHAPTER 1 

CONTEXT AND PURPOSE OF THE ACTION 

“Economic projections point to a need for approximately 1 million more STEM 

professionals than the U.S. will produce at the current rate over the next decade if the 

country is to retain its historical preeminence in science and technology. To meet this 

goal, the United States will need to increase the number of students who receive 

undergraduate STEM degrees by about 34% annually over current rates.” 

—President’s Council of Advisors on Science and Technology 

 

Since World War II, the United States (U.S.) has been a leader in science and 

engineering giving the U.S. strategic position, economic advantages and improved 

quality of life for its citizens (Prospering et al, 2007). Based on the 2017 report from the 

Organization for Economic Co-operation and Development (OECD) Science, 

Technology and Industry scoreboard which used international data to identify strengths 

of the OECD and leading economies, the U.S. was the leading “scientific powerhouse” in 

research and development. The U.S. led in number of publications, top cited publications, 

and overall contribution of software and information and communication technology 

(ICT) productivity. The U.S. also accounted for 30% of OECD employment in 

information industries which includes areas such as mining, manufacturing, construction, 

and scientific and technical activities, and over 20% of the extended information and 

communication technology (ICT) footprint which included computer, electronic and 

optical products (OECD, 2017). Although the U.S. has been a global leader in science 

and technology for many years, it has slowly started to lose ground to other countries 
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who have been quickly gaining strength. As such, there has been a growing concern from 

policy makers and business leaders to increase the science, technology, engineering, and 

mathematics (STEM) workforce.  

There have been many reports regarding the shortage in the STEM workforce to 

sustain the U.S.’s scientific and technological superiority. In Tapping America’s 

Potential: The Education for Innovation Initiative, 15 of the most prominent business 

organizations reported that for the U.S. to maintain its prosperity, innovative enterprise, 

global competitiveness, and national security, the number of STEM graduates with 

bachelor’s degrees needed to be doubled (Business Roundtable, 2005). One of the most 

notable reports came from the National Academies’, Rising Above the Gathering Storm: 

Energizing and Employing America for a Brighter Economic Future, in which it 

recommended reforms in K-12 education, research, higher education, and economic 

policy (Prospering et al, 2007). The report noted low retention in natural science and 

engineering degrees, a decline in the number of U.S. citizens earning graduate degrees, 

lower percentages in STEM degree completion compared to other countries, and a high 

number of students who intended to major in engineering but switched before graduating. 

The National Academies proposed increasing the number of U.S. citizens who earned 

bachelor’s degrees in STEM from 6% to 10% to meet benchmarks similar to other 

countries. Similar concerns were addressed in the 2012 report to President Barak Obama 

by the President’s Council of Advisors on Science and Technology (PCAST). The 

council found that based on economic forecasts, one million more college professionals 

than originally assumed would be needed to graduate in STEM fields if the U.S. wanted 

to remain a global leader in science and technology (PCAST, 2012). The report went on 
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to state the first two years of college were the most critical to recruit and retain STEM 

majors. The PCAST group highlighted there was a large untapped potential source of 

STEM professionals in women and minority groups who made up a large percentage of 

college students, and noted these two groups “deserve special attention” (PCAST, 2012). 

In the following section, I will briefly outlined the demand for an educated STEM 

workforce, and the experiences of women and minority groups in higher education 

STEM. The term “minority” and “underrepresented minority” have been used to align 

with the terminology used in the literature that informed this study. A more appropriate 

term would be “minoritized” to reflect the process of minoritization, as opposed to the 

socially constructed status of “minority” based on specific social contexts (Dafina-

Lazarus, 2013). I also have discussed the influence of community colleges on STEM, and 

persistence in STEM fields.  

Larger Research Context 

According to the Bureau of Labor and Statistics (BLS), STEM occupations 

included “computer and mathematical, architecture and engineering, and life and physical 

science occupations, as well as managerial and postsecondary teaching occupations 

related to these functional areas and sales occupations requiring scientific or technical 

knowledge at the postsecondary level” (2019). A full list of STEM occupations included 

in this definition were found at www.bls.gov/oes/stem_list.xlsx. In 2015, there were 

approximately 8.6 million individuals in STEM occupations, with computer occupations 

making up nearly 45% of the total, followed by engineering at 19% (Fayer, Lacey & 

Watson, 2017). The BLS, projected overall STEM employment to grow at a faster rate 

between 2016 and 2026 than all other occupations. STEM occupations were projected to 
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grow 10.8% whereas all other occupations were projected to grow 7.4% and non-STEM 

occupations, 7.2% (BLS, 2019). A high demand in STEM employment translated to the 

need for an educated workforce. This need was especially true for STEM fields where the 

majority of STEM jobs required some form of postsecondary education.    

Based on BLS statistics provided in, STEM Occupations: Past, present and 

future, in 2015 over 99% of STEM occupations required postsecondary education for 

entry (Fayer et al, 2017). Occupations that required a bachelor’s degree, made up 73% 

(6,286,130) of overall STEM employment. Occupations such as web developers and 

engineering technicians that required an associate’s degree made up 14% (1,198,710) of 

total STEM employment. Occupations requiring a doctoral or professional degree made 

up 5% (425,560), master’s degree made up 0.4% (38,500), and some college with no 

degree was 6.8% (585,060) (Fayer et al, 2017). To be prepared for the STEM workforce, 

students needed a postsecondary education. Yet, research showed that fewer than 40% of 

students who intended to graduate in a STEM field completed a STEM degree (PCAST, 

2012).  

Although a high demand has been projected for an educated workforce to fill 

STEM fields in the future, the U.S’s ability to continue to produce educated individuals 

in STEM fields has been a concern for many years. This concern has been especially true 

for women and minority groups. Women and students of color disproportionately did not 

complete a STEM degree (Prospering et al, 2007). Although these two groups made up 

nearly 70% of college students, only approximately 45% completed undergraduate 

degrees in STEM (PCAST, 2012). “These students are an ‘underserved majority’ that 

must be part of the route to excellence” (PCAST, 2012, p. 5). Minority groups have 
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continued to increase as a percentage of U.S. population, and it was critical to increase 

their participation rate in STEM (Prospering et al, 2007). 

Women and Minority Groups in STEM 

More women than men enrolled in two-year and four-year institutions of higher 

education in the United States, and the number of women enrolling has grown more 

quickly than the number of men (National Science Board (NSB), 2014; de Brey et al, 

2019). In 2017, 56% of the student population was female (9.4 million) (U.S. Department 

of Education 2019). Women also earned more certificates, associate degrees, and 

bachelor’s degrees than males. This was also true across all racial and ethnic groups (de 

Brey et al, 2019). For example, the shares of associate degrees earned by women were 

67% for African American students, 65% for American Indian/Alaska Native, 62% for 

Hispanic/Latino, 60% for Caucasian, and 56% for Asian/Pacific Islander (de Brey et al, 

2019). Despite women, including women of color, earning a large percentage of overall 

postsecondary degrees, they were highly underrepresented in earning STEM degrees.  

The U.S Department of Education’s report Status and Trends in the Education of 

Racial and Ethnic groups 2018, found between the years of 2015-2016, 1.8 million 

bachelor’s degrees were awarded. Of those degrees, 18% (331,000) were in STEM (de 

Brey, Musu, McFarland, Wilkinson-Flicker, Dilberti, Zhang & Wang, 2019). Among 

those earning a STEM degree, race and ethnicity varied. The group with the highest 

percentage of earned STEM bachelor’s degrees were Asian students (33%), followed by 

Caucasians (18%) Hispanics and Pacific Islanders (15% each), American Indian/Alaska 

Native (14%) and African Americans (12%) (de Brey et al, 2019). Earned degrees among 

Asian students and students of two or more races (20%) was higher than the overall 
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percentage of bachelor’s degrees awarded in STEM (de Brey et al, 2019). In those same 

years, women earned a higher percentage of all awarded bachelor’s degrees than men, 

58% compared to 42% (de Brey et al, 2019). Yet, within STEM bachelor’s degrees, 

women earned a much lower percentage than men, 36% compared to 64% (de Brey et al, 

2019). Among racial and ethnic groups, a similar pattern was noted with women earning 

higher percentages of overall bachelor’s degrees, but lower percentages in STEM degrees 

(de Brey, et al, 2019). 

The number of underrepresented minority groups who attended college has been 

increasing over the years. According to the Condition of Education 2019, between 2000 

and 2017, the percentage of undergraduate enrolled Hispanic/Latino students increased 

142% (from 1.4 million to 3.3 million) (McFarland et al., 2019). Enrollment for other 

underrepresented groups varied over the years. For African American students the 

percentage increased 73% between 2000 and 2010, however between 2010 and 2017 

their enrollment decreased 19% (from 2.7 million to 2.2. million). Asian/Pacific Islander 

enrollment increased 29% between 2000 and 2010 and remained unchanged into 2017 (at 

1.1 million students) (McFarland et al, 2019). The populations of 18-34 year-old 

Hispanic/Latinos and Asian were expected to increase continuously between 2017 and 

2060. The Hispanic/Latino population in this age group was expected to grow from 

20.8% in 2016 to 30.5% in 2060, and the Asian population in this age group was 

expected to increase from 6.5% to 9.3% (US Census Bureau, 2018). African American 

and Native populations did not demonstrate a continual increase over these same years. 

Projections for the latter two groups stayed relatively stable. Future increased enrollment 



  7 

in postsecondary institutions was projected to come predominantly from minority groups, 

particularly Hispanics (National Science Board, 2014). 

With the number of women and minority groups increasing at institutions of 

higher education, it became critical to address the untapped talent they could provide to 

increasing the number of educated STEM graduates. More women and minority groups 

have begun their education at community colleges (NSB, 2018; Salas, Portes, D’Amico, 

& Rios-Aguilar, 2011; Teranishi, Suarez-Orozco & Suarez-Orozco, 2011; Wickersham & 

Wang, 2016). As such, these postsecondary institutions deserved special attention in 

creating support for meeting the demands of the STEM workforce.  

Community College and STEM 

Community colleges have served and continue to serve a diverse group of 

students and were instrumental in increasing access to higher education. Community 

colleges provided more affordable means for students to begin their higher education 

journey, and nearly half of the U.S’s college students have begun their studies at a 

community college (National Center for Education Statistics, 2017b; Packard, Gagnon, & 

Senas, 2012). Community colleges have been instrumental because they provided a 

pathway to education for underrepresented minorities and women who might otherwise 

not have had access to a four-year institution (Myers, Starobin, Chen, Baul & Kollasch, 

2015). Over 50% of first generation students, many of whom were Latinos, African 

American and women, started their academic careers at a community college (Bailey, 

Jenkins, & Leinbach, 2005; Tinto, 2004; Wickersham & Wang, 2016).  

Students from underrepresented minority groups earned a higher percentage of 

associates degree than bachelor’s degrees or doctoral degrees with respect to both STEM 
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fields and non-STEM fields (National Science Board, 2014; 2018). Based on NSB’s 2018 

Indicators report on Higher Education in Science and Engineering indicated 

underrepresented minority groups earned 35% of STEM degrees (NSB, 2018). 

Additionally, over half of women chose community colleges as their point of entry into 

postsecondary education (Wickersham & Wang, 2016). In 2015, women earned more 

than half of associate degrees in social and behavioral sciences and non-STEM degrees, 

but less than half in natural sciences and engineering (NSB, 2018). For this reason it was 

important to examine how women and underrepresented minorities moved through two-

year institutions, especially on their paths to earning a bachelor’s degree.  

Community colleges have served as an access point for students going on to 

obtain advanced degrees in STEM. Many students going into STEM fields, started their 

educational journey at a community college (Malcolm, 2010; Myers et al, 2015; National 

Science Board, 2014; Starobin & Laanan, 2008). In 2008 and 2009, 49% of bachelor’s 

recipients and 36% of master’s degree recipients reported they had attended a community 

college (NSB, 2014). One study using National Science Foundation’s 2003 National 

Survey of Recent College Graduates data found 61% of Latina/o students who earned a 

bachelor’s degree in STEM reported they had taken community college coursework at 

some point in their academic careers (Malcolm, 2010).  

Although community colleges provided an access point for many, the number of 

students earning an associate’s degree in a STEM field was still relatively small. In 2015, 

14% of all associates degrees conferred were in science and engineering degrees (NSB, 

2018). Between the years 2000-2015, female students earned 60% to 62% of all 

associates degrees. However, the percentage of women earning STEM associate degrees 
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declined from 48% in 2000 to 44% in 2015 (NSB, 2018). Completing a degree on time 

has also been a concern. For the 2013 cohort attending two-year degree granting 

institutions, 30% of full-time, first-time undergraduate students completed a certificate or 

degree within 150% of the time required, three years. The completion rate within three 

years was highest for Asian students, 36%, and lowest for African American students, 

23%. For Hispanic/Latino students, 30% completed within 150% of the time (de Brey et 

al, 2019).  

 In sum, a large proportion of underrepresented minority groups and women 

earned associate degrees. Women earned a higher percentage of associate degrees and 

bachelor’s degrees than men. Yet, although many students intended to earn a STEM 

degree, the majority of those students did not persist towards STEM degree completion.  

STEM Persistence 

About 30% of students in the U.S. intended to major in a science or engineering 

field, however, the STEM field had some of the lowest retention rates in all disciplines 

with less than half of undergraduate students with the intent to earn a science and 

engineering degree completing one (Prospering et al, 2007; Chen, 2013). In a study of 

nearly 16,700 students in the 2003-04 cohort, 48% of students pursuing a bachelor’s 

degree and 69% of students pursuing an associate’s degree had left the field by spring 

2009 (Chen, 2013). Departure from a STEM degree for some meant switching to a non-

STEM field, 28%, whereas, for others it meant leaving college completely and not 

earning a degree, 20% (Chen, 2013). Non-persistence was more prevalent for students 

pursuing a STEM associate’s degree than students pursuing a STEM bachelor’s degree. 

About seven out of every ten associate’s degree students entering a STEM field between 
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2003 and 2009, left the STEM field by spring 2009. Additionally, more women than men 

left a STEM degree by switching to non-STEM fields (Chen, 2013).  

 Access was not enough when it came to minority groups and women earning 

STEM degrees. Simply entering college did not assure that students would stay enrolled 

long enough to complete a degree. To help students persist toward completion, 

institutional agents must have made a more concerted effort to provide active and 

sustained programs and interventions to ensure students persist (Rendón, 2002). One such 

program that has been shown to be effective in promoting student persistence was 

academic advising (Kramer & Associates, 2003; Tinto 2004).  

STEM Advising and Persistence 

Effective academic advising has been cited by many researchers as an important 

function in student persistence (Cuseo, 2003; Drake, 2011; Hatch & Garcia, 2017; 

Pascarella & Terenzini, 2005; Tinto, 2004). Moreover, sound academic advising was also 

demonstrated to be an important persistence factor for students pursuing STEM degrees 

(Mosher, 2017; Packard, Gagnon, & Senas, 2012; Prime, Bernstein, Wilkins, & Bekki, 

2014; Xu, 2018). Some aspects of effective STEM advising included, single assigned 

advisor (Sutton & Sankar, 2011), access to staff for help and support (Xu, 2018), accurate 

information (Mosher, 2017; Packard, Tuladhar & Lee, 2013; Sutton & Sankar, 2011), 

clear course sequencing (Mosher, 2017; Sutton & Sankar, 2011), career counseling 

(Sutton & Sankar, 2011), and transfer information (Mosher, 2017; Packard, Tuladhar & 

Lee, 2013; Sutton & Sankar, 2011). Research on STEM advising showed students who 

did not receive disciplinary-specific academic advisement information early on in school 

experienced unnecessary delays that often resulted in hindering STEM persistence 
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(Packard et al, 2013; Sutton & Sankar, 2011). Students also cited informational setbacks 

as delaying continuation (Zhang, 2016). Students were dissatisfied with unclear and 

inaccurate information about transfer-eligible STEM programs, the meaning of full-time 

status, and the significance of mathematics placement, which added time and difficulty to 

their transfer goals (Packard, Gagnon, & Senas, 2012). Academic advising has been 

shown to positively affect persistence and retention when students received assistance in 

selecting majors and when they received knowledge about how to successfully navigate 

institutions of higher education (Tinto, 2004).  

Local Research Context 

 Situated in the state of Arizona, the Maricopa County Community College 

District (MCCCD) has been one of the largest and oldest community college districts in 

the United States (Maricopa Community College, 2015). MCCCD was comprised of ten 

colleges, two skills centers, and numerous education centers committed to educational 

excellence and meeting the needs of industries and the residents of Maricopa County. The 

district served nearly 200,000 students each year in credit and non-credit courses 

(maricopa.edu, n.d.). The mission of the Maricopa Community Colleges District has been 

to “provide access to higher education for diverse students and communities” 

(maricopa.edu, n.d.) During the spring 2019 semester, 56% of the 101,205 enrolled 

students identified as belonging to a minority group, with Hispanics making up the 

largest percentage at 34%. Over half of overall enrolled students were women, 56%, and 

53% identified as first-generation students (Fast Facts, 2019).   
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Estrella Mountain Community College 

 The newest of the ten colleges in MCCCD was Estrella Mountain Community 

College (EMCC). It was located in the city of Avondale, the fastest growing region of the 

county. The college served nearly 15,000 students a year. Since opening in 1992, EMCC 

has worked to create a “sense of place” that expressed the historical and cultural values of 

the communities it served, while affording students with purposeful and engaging 

learning environments. EMCC has been one of the 265 federally-designated Hispanic 

Serving Institutions in the U.S. People of Hispanic ethnicity have been the fastest-

growing ethnic group at this college. In spring 2019, 54% of the students identified as 

Hispanic, an increase from fall 2008 when 34.7% identified as Hispanic (Fast Facts, 

2019). During the spring 2019 semester, minority groups made up 72% of the student 

population. Of the 8,990 enrolled students enrolled in spring 2019, 59% were women, 

and 68% identified as first–generation students.  

EMCC’s graduation rate for full-time, first-time associate’s degree seeking 

undergraduate students within 150%, 3 years, of normal time to program completion was 

18% (NCES, 2017). Graduation rates for full-time, first-time degree seeking was even 

lower within normal time, two years. For example, for the 2014 cohort the completion 

rate within 100% of time was 6% (NCES, 2019).  

EMCC’s mission has been to meet the diverse needs of the West Valley 

community by supporting its community’s educational and personal goals through the 

following college purposes: developmental education, general education, transfer 

education, learner support services, workforce development, community education, civic 

responsibility, and global engagement (estrellamountin.edu, n.d.). As part of EMCCs 
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2019-2022 Strategic Plan, the college has established a goal to increase full-time student 

graduation rates to 30%, and increase fall to spring persistence for all new students from 

79% to 81% for the 2020-2021 academic year.  

 STEM at EMCC. A modest percentage of students earned STEM degrees at 

EMCC. In 2017-2018, a total of 2,344 certificates and degrees were awarded, of those 

18.6% were STEM degrees (NCES, 2019). Natural and Physical Sciences made up 9.6%, 

225, of the total certificates and degrees awarded, Computer and Information Sciences 

6.7%, 156, and Engineering Technology made up 2.3%, 55 (EMCC-OPIE, 2019). The 

attrition rate for students pursuing STEM degrees has also been concerning. For the 2015 

cohort year, 227 students intended to earn a STEM degree (EMCC-OPIE, 2019) and 

although 22% of those students graduated with a degree, only 9% earned a STEM degree 

within 150% of normal time to degree completion (EMCC-OPIE, 2019).  

Until summer of 2019, EMCC did not have an assigned advisor for students 

pursuing a STEM degree. Currently, EMCC changed that situation and has employed two 

designated advisors, me and one other advisor, to serve students pursuing a STEM 

degree. Our role was to provide academic advisement to new and continuing students in 

STEM fields through a case management model. This meant, we saw students from 

beginning to end and tracked their academic progress from semester to semester. As 

STEM advisors, we conducted new student orientations (NSO) for students interested in 

STEM, helped STEM students interpret placement for reading, writing, and mathematics, 

and advised them in planning their next steps toward certificate, degree completion 

and/or university transfer. Additionally, we helped STEM students identify additional 

resources and opportunities for development on and off campus including service 
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learning, internships, mentoring, STEM seminars, STEM field trips, clubs, scholarships, 

and other community events.  

Purpose of Study 

 National and local data have demonstrated there was a disparity in the number of 

students earning STEM degrees. The disparity was even larger for women and 

underrepresented minority groups. Thus, academic advisors at EMCC were uniquely 

positioned to provide proactive support to women and minority students who were 

pursuing STEM fields. As the one constant in their academic career, STEM advising had 

the potential to have a positive influence on the persistence rates of women and minority 

students pursuing STEM degrees. Using Rendón’s (1994) theory of validation, I 

developed a study to investigate how validating advising practices influenced persistence. 

The following research questions were developed to guide this study.  

Research Questions 

RQ1:  What forms of validation did students pursuing a STEM degree experience in 

their first semester of community college? 

RQ2:  How and to what extent did validating advising practices influence women and 

underrepresented minority students’ intention to continue in a STEM field? 

RQ3:  How and to what extent did in-class validation support persistence for women and 

underrepresented minority students’ intent to earn a STEM degree? 

RQ4:  How and to what extent did out-of-class validation support persistence for women 

and underrepresented minority students’ intent to earn a STEM degree? 
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CHAPTER 2 

THEORETICAL PERSPECTIVES GUIDING THE RESEARCH PROJECT 

 In this chapter, I have presented literature related to academic persistence for 

students pursuing a science, technology, engineering and mathematics (STEM) degree, 

and theories that informed the interventions for this research project. First, I have 

provided related literature explaining educational barriers and persistence factors women 

and underrepresented minority students faced in their academic career, and implications 

related to advising. Second, I have discussed the Theory of Planned Behavior (TPB) as a 

guiding theory to measure intent to persist in a STEM degree. Third, I have presented 

information on Validation theory, which informed the development of the interventions. 

Taken together, I have presented theory and related literature that helped to explain best 

practices to support students’ academic persistence and I also addressed possible 

constraints on students’ persistence.  

Literature Related to Persistence of Women and Minority Students Pursuing STEM 

Educational institutions have needed to recognize and acknowledge the unique 

needs of women and underrepresented minority students pursuing STEM. Failing to see 

them as a particular subset in the postsecondary education population has severely 

undermined our ability to comprehend their academic and career goals, and how best to 

support and foster their efforts in attaining said goals. Factors related to students’ 

persistence have garnered much attention, especially as the nation has experienced high 

non-persistence rates for students pursuing postsecondary education (Pascarella & 

Terenzini, 2005). Although we have seen an influx of students entering college, 

particularly women and minority students, a large percent left without earning a degree. 
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Early student departure was especially prevalent in STEM fields. Low persistence of 

women and minority groups in STEM has been a national concern because the demand 

for an educated STEM workforce increased. Several empirical studies have studied the 

persistence of students in STEM fields (Mosher, 2017; Packard et al, 2012, 2013; Prime 

et al, 2014; Sutton & Sankar, 2011; Wickersham & Wang, 2016; Xu, 2018). Although 

some studies focused on women (Prime et al, 2014; Wickersham & Wang, 2016; Xu, 

2018) and minority students (Xu, 2018), not all studies were able to place a focus on 

these two groups due to sampling. However, best practices in each of the studies have 

been beneficial for the two groups on which this action research project focused. The 

studies identified (a) barriers to persistence and or completion, (b) factors that promoted 

persistence, and (c) implications for practice. Frequently, the barriers and persistence 

factors were reciprocal, or inversely related. For example, having inaccurate academic 

information was seen as a barrier toward persistence and completion, yet having accurate 

information was viewed as being supportive of persistence, therefore these two areas 

were discussed together.  

Perceived Persistence Factors 

I have begun by analyzing perceived persistence factors identified in the literature 

that students faced when pursuing a STEM degree. Six persistence factors have been 

discussed: (a) mathematics placement, (b) inaccurate information, (c) life commitments, 

(d) financial constraints, (e) advising availability, and (f) scheduling. These “persistence 

factors” have either promoted persistence or been considered to be a barrier to 

persistence. 
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Mathematics Placement 

Most community colleges required students to complete some form of 

mathematics placement examination, or use a placement measure in order to determine 

classes that were appropriate based on students’ academic skills. Depending on 

placement results, students may have been placed into a developmental mathematics 

course, introductory-level course, or advanced-level course. Developmental courses 

typically have not counted toward degree completion or transfer. The purpose of a 

developmental course was to improve the student’s academic skills to be prepared for 

college-level coursework. Students who placed into developmental mathematics 

coursework or introductory-level mathematics coursework were more likely to 

experience a delay in earning a STEM degree (Packard et al, 2012). Semester to 

semester, students must have worked their way up to the required college-level 

mathematics to earn a degree. For many students taking STEM degrees this translated to 

working on additional mathematics after achieving the first required mathematics course 

for the degree because the degree required more advanced mathematics. For example, an 

Associate of Science degree may have require calculus as the first required mathematics 

course, however, for students pursuing an Associate of Science in Engineering degree, 

they would have needed to continue their mathematics sequence into calculus III. Due to 

the potential lengthy sequencing of mathematics classes, performance on the mathematics 

placement examination was very important because it set the pace of students’ academic 

course work in mathematics. Many students experienced frustration after learning they 

could have potentially retaken the placement test and avoided taking a developmental 
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course. Frequently, students did not study for the mathematics placement examination 

and as a result perform poorly (Packard et al, 2012).  

Inaccurate Information 

 Another factor that delayed or promoted students’ persistence and completion was 

inaccurate or accurate information (Packard et al, 2012, 2013; Sutton & Sankar, 2011; 

Wickersham & Wang, 2016; Zhang, 2016). In one study of three community colleges, 

172 full-time and part-time students pursuing a STEM degree indicated they had received 

inaccurate information regarding their program. The sample was made up of 65% female 

students, but underrepresented minority groups only made up 25% of the sample 

(Packard et al, 2012). Students mentioned some of the misinformation they received was, 

being advised to enroll in classes that would not transfer, or taking classes they had 

already completed. In some instances students received inaccurate information about 

transfer coursework and they received inaccurate information about transfer programs. In 

this particular study (Packard et al, 2012), two STEM programs shared a very similar 

name, one was a terminal associate degree, and the other was a transfer-based program. 

Because the students were guided toward the wrong program, they had to take more time 

before being able to complete a degree and transfer.  

 Full-time status. A majority of students did not understand the different 

meanings of full-time status. In Packard et al.’s (2012) study, students expressed concern 

with not knowing that 12 credits was full-time for financial aid purposes, but if they 

wanted to graduate from the community college in two years they needed full-time status 

of 15+ credits. Many students discussed being placed into 12 credits their first semester 

and they were unaware this would translate to earning an associate degree in two-and-
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one-half years, whereas if students took 15+ credits each semester, they would have 

completed the program in two years. Students claimed they felt it was a waste of time and 

money to only take 12 credits a semester.   

Non-transferrable coursework/loss of credits. As a result of misinformation, 

students also experienced loss of credits when attempting to transfer to a four-year 

institution. Students were surprised to find not all of the courses transferred into the 

STEM program of study in which they were interested (Packard et al, 2012). The lack of 

transferability of credits caused delays once the student enrolled at their transfer 

institution.  

Life Commitments 

Life commitments also have had positive or negative influences on students’ 

intent to persist. Life commitments that affected STEM students intent to persist included 

family and health reasons such as giving birth, being ill, or taking care of an ill parent 

(Packard et al, 2012). More often female students reported personal delays such as 

family, work, and caregiving than males (Packard et al, 2012). Many women who 

attended community colleges worked, and oftentimes they had children (Wickersham & 

Wang, 2016). Students expressed they had family and work commitments they had to 

tend to and that made it difficult to compete a degree within the expected completion 

time framework (Sutton & Sankar, 2011).  

Financial Constraints 

“Most prominently, students described financial barriers, including the need to 

work more hours and therefore take fewer classes. Also important was not having enough 

money to pay for school.” (Packard et al, 2012, p. 674). In Xu’s (2018) study on 
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persistence factors for students in STEM majors, students identified financial pressure as 

a reason to not persist. The inability to pay increased tuition costs influenced STEM 

majors’ decisions to persist (Xu, 2018).  

Advising Availability 

 Students pursuing STEM fields also noted not knowing who their advisor was 

(Packard et al, 2012). Not knowing the assigned advisor made it difficult for students to 

receive important information about their academic planning and in turn degree 

completion. Students also expressed not being able to meet with an advisor due to 

meeting time constraints or the ratio of students to advisor (Mosher, 2017; Packard et al, 

2012). Students expressed meeting times were difficult and the advisors were not flexible 

in working with the students schedule (Packard et al, 2012). Students also reported not 

having enough time to spend with their advisor, or feeling like the advisors were too busy 

to provide the level of care the student was seeking (Sutton & Sankar, 2011). As was 

noted earlier in the literature, academic advising is an important factor in student 

persistence (Cuseo, 2003; Drake, 2011; Hatch & Garcia, 2017; Pascarella & Terenzini, 

2005; Tinto, 2004)  

Scheduling 

Many STEM programs required sequential coursework. Therefore, when 

scheduling issues occurred, students experienced delays in earning a STEM degree. Most 

often noted was coursework that offered rotated sections each semester, i.e. Biology I in 

fall, and Biology II in spring (Packard et al, 2012). If sequenced classes such as these 

were cancelled or were full, students had to delay their time to graduate because they 

were unable to take a required course. Students needed to be informed about the most 
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efficient manner in which to take classes (Mosher, 2017). Students also benefitted from 

knowing sequenced classes and pre-requisite coursework because it helped students plan 

their degree completion. Knowing what classes were most important to take first helped 

students make more informed decisions about their semester planning (Sutton & Sankar, 

2011). 

Implications for Practice 

 Colleges needed to take an active role in providing students the support they need, 

and fostering persistence factors. Decades of research consistently pointed to three 

critical elements about student persistence: connecting students to the campus early on, 

first-year programming, and solid academic advising, with advising being the vital link in 

retention (Drake, 2011). Effective academic advising was a campus service attributed as a 

persistence factor by almost all of the studies focused on persistence in STEM degrees 

(Mosher, 2017; Packard et al, 2012; Prime et al, 2014; Sutton & Sankar, 2011; 

Wickersham & Wang, 2016; Xu, 2018), and was also consistently suggested as an 

implication (Packard et al, 2012; Sutton & Sankar, 2011; Wickersham & Wang, 2016). 

Academic advising was an area in which community colleges could directly facilitate the 

needs of women and underrepresented minority students in STEM. In advising, a 

majority of the barriers could be addressed and ameliorated, and persistence factors could 

be made aware and fostered if students were not already using them.  

Role of the Advisor  

 The role of the advisor has been continually evolving and expanding. According 

to the Center for Community College Student Engagement (CCCSE) (2018), advisors  
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outline each student’s sequence of courses, deliver post-assessment information, 

facilitate student orientations, offer various types of guidance to students, work 

with each student to create a personalized plan to ensure that progress is made, 

outline information on resources and services the college provides, celebrate 

success points, assist with transfer and/or career planning, analyze student 

retention data, and take appropriate steps to promote student success (p .1).  

The advisor attended to the core elements of students’ successes: setting goals based on 

transfer or career interest, developing a plan to attain those goals, and staying on track 

until the goal was met. Within each of these bigger elements were smaller tasks advisors 

completed (CCCSE, 2018).  

Good Advising 

Two general types of advising have been used, prescriptive and developmental, 

which the latter has also been referred to as collaborative. In prescriptive advising, 

advisors told students what classes to take and when. In that perspective, advisors were 

authority figures and students had little input into the process (Christian & Sprinkle, 

2013). By comparison, developmental advising entailed collaborative advisor-student 

relationships with the goal of developing independence and informed decision-making 

skills (Hatch & Garcia, 2017). Students were viewed as academically driven by their 

desire for personal or professional growth instead of external motivators like grades 

(Christian & Sprinkle, 2013). Although there was an appropriate time and place for a 

prescriptive advising approach, good advising should have included a decision-making 

process where the student reached their own academic potential through a 

communication exchange with advisors. In good advising, “advisors teach students to 
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negotiate the higher education maze, to make effective and thoughtful decisions about 

their futures, to adapt their life skills to the new academic world, and to cultivate the 

academic skills and knowledge needed to succeed” (Drake, 2011, p. 11).  

A study on student perception and preferences for academic advising was 

conducted by Christian and Sprinkle (2013) with n = 125 graduate and undergraduate 

students. Characteristics and qualities students viewed as necessary for an effective 

advisor included someone who was motivating, made the student feel they could succeed, 

was available at any time during the year, enjoyed advising, served as mentor, and was 

able to discuss things other than school. Students also wanted an advisor who ensured 

requirements for graduation were met by making sure students were registered in the 

correct classes, and ensured students were well advised so they would  graduate on time. 

Students also needed advisors who cared. In one study, students who felt advisors did not 

care, did not have time, or did not have relevant information, identified advisors as 

having a dismissive attitude, served as reasons they did not persist (Capps, 2012).  

Academic Advising and Persistence 

Academic advising has been proposed as one of the most important interventions 

for mitigating departure because it was regarded as the most structured service on 

campuses that guaranteed some kind of contact with concerned institutional agents 

(Hatch & Garcia, 2017). Advisors were generally the first people to assist new and 

prospective students (Mosher, 2017). Moreover, studies have found positive results on 

student persistence as a result of advising (Hatch & Garcia, 2017).  

Hatch and Garcia, (2017) conducted a study to examine new students’ persistence 

intention in the first three weeks of college with respect to engagement factors, 
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specifically advising. The study used data from the 2010 Survey of Entering Student 

Engagement (SENSE) from 13 colleges, resulting in an n = 2,856. Results showed the 

odds of having no plan to return to college, or being uncertain if they would  return was 

significantly higher for students who did not have a degree goal. Having an academic 

goal had the greatest influence on persistence intentions. Students who attended an online 

or on-campus orientation were more likely to plan to return. A noteworthy finding in 

terms of academic advising was “a clear academic plan and pathway – which constitutes 

accessibility of advisors, help with selecting a program and courses, creating a plan, and 

discussing outside commitments – is related to lower odds of non-persistence” (Hatch & 

Garcia, 2017, p. 377).  

Theory of Planned Behavior 

 To measure intention, Ajzen’s (1985, 1991, n.d.) theory of planned behavior was 

used. The Theory of Planned Behavior (TPB) was developed in 1985 when Icek Ajzen 

extended on the theory of reasoned action (Fishbein & Ajzen, 1975). The theory of 

reasoned action suggested individuals’ behaviors were determined by intentions to 

perform the behavior, attitudes toward the behavior, and beliefs about others’ attitudes 

toward the behavior. (Fishbein & Ajzen, 1975). Because behavior was not entirely, 

voluntary or under their control, Ajzen added the construct of perceived behavioral 

control which resulted in the TPB. In his exposition of the theory, Ajzen (191) posited 

perceived behavioral control along with behavioral intention could be used to predict 

behavioral success. Ajzen (2005, n.d.) also posited individuals’ intention to perform a 

behavior was the most decisive factor that led to the action.  
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 In the TPB, Ajzen (n.d.) distinguished three types of beliefs, behavioral, 

normative, and control beliefs, and the related constructs of attitude, subjective norms, 

and perceived behavioral control (Ajzen, 1991, n.d.). See Figure 1 below. In the TPB, 

Ajzen proposed three independent predictors of intention, which informed behavior. The 

first predictor, attitude toward a behavior, referred to the degree to which performing the 

behavior was valued as being positive or negative. Second, subjective norms referred to 

the perceived social pressure to perform or not perform the behavior in question. The 

third predictor of intention was perceived behavioral control, which referred to the 

perceived ability to perform the behavior (Ajzen, 1991, n.d.). In the TPB, Ajzen asserted 

attitude toward the behavior, subjective norms, and perceived behavioral control 

influenced a person’s intentions to perform a behavior (Ajzen, 1985, 1991, 2005, n.d.). 

More positive attitudes, stronger subjective norms, and greater perceived behavioral  

 

 

 

Figure 1. Ajzen’s Theory of Planned Behavior.  Retrieved from 

http://people.umass.edu/aizen/tpb.diag.html Used by permission.   
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control, contributed to a greater likelihood that individuals’ intended to execute the 

behavior. 

 In the following section, each of these constructs were further expanded. Each 

belief construct was defined, followed by a definition and explanation of the three 

predictors of intention. With each definition an example was provided with respect to the 

behavior relevant to this study: women’s and underrepresented minority students’ 

intentions to persist in STEM fields.   

 Behavioral beliefs. In behavioral beliefs, the behavior was linked to expected 

outcomes or attributes (Ajzen, 1991, 2006). Consequences that were linked to the 

behavior were either viewed as positive or negative. Because of this positive/negative 

juxtaposition, individuals generated a favorable or unfavorable attitude toward the 

behavior. Thus, behavioral beliefs influenced individuals’ attitudes toward a behavior 

(Ajzen, 1991, n.d.).  

 In this study, the intended behavior was persisting in a STEM field. Persisting in a 

STEM field would have been seen as generating positive or negative outcomes. For 

example, possible outcomes of persisting in a STEM field included positive outcomes 

such as earning credits toward a degree, transferring to a bachelor’s degree program, 

becoming more knowledgeable in STEM; or negative ones like taking difficult 

mathematics and science classes, failing classes, feelings of not belonging, and/or 

delaying time to graduate with a degree.  

 Attitude toward the behavior. Attitudes toward a behavior were developed as a 

result of the beliefs individuals had about the object of the attitude (Ajzen, 1991, n.d.). 

Attitudes represented an assessment of the behavior. The evaluation of the behavior could 
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have been positive or negative (Ajzen, 2005). If a behavior produced a desirable 

consequence, individuals had a positive attitude toward that behavior. On the other hand, 

if a behavior produced undesirable consequences, individuals had a negative attitude 

toward the behavior (Ajzen, 1991).  

 Thus, if the outcome was seen as positive, individuals were likely to have a 

positive attitude toward performing the behavior. In the outcomes mentioned earlier, the 

first three, earning credits toward a degree, transferring to a bachelor’s degree program, 

and becoming more knowledgeable in STEM, would likely be evaluated as positive 

outcomes. For example, if students persisted in a STEM field they would start earning 

credit toward their degree. Earning credits toward completion would be perceived as a 

positive consequence and therefore the student would have a positive attitude toward 

engaging in the behavior. On the other hand, women and minority students could also 

have viewed the outcome of persisting as generating negative outcomes and, in turn, have 

developed an unfavorable attitude toward persisting. The last four outcomes mentioned 

earlier reflected examples of possible negative outcomes: taking difficult mathematics 

and science classes, failing classes, feelings of not belonging, and/or delaying time to 

graduate with a degree. Thus, if persisting in a STEM field was assessed as being too 

difficult, then behavior would have been seen as having negative consequences and the 

student would have had a negative attitude about performing the behavior.  

 Normative beliefs. The construct of normative beliefs referred to the extent that 

important individuals approved or disapproved of the behavior to be performed (Ajzen, 

1991), or the extent to which these important individuals engaged or did not engage in the 

behavior as well (Ajzen, 2005). Important individuals, or referents, could have been 
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friends, parents, other family members, boyfriend/girlfriend, teachers, classmates, and so 

forth.  

 For students in STEM fields, important individuals could have been family 

members, friends, peers, faculty or advisors. A student could have had parents who 

encouraged the student to persist in college and earn a degree. The student in STEM 

could also have had caring faculty members who were genuinely interested in their 

successful completion of a STEM degree. By comparison, peers in other majors may 

have told students in STEM they were spending too much time studying, and they were 

wasting their time taking so many mathematics and science classes. 

 Subjective norms. Subjective norms were the perceived social pressure to either 

participate or not participate in a behavior (Ajzen, 2006). If individuals believe referents 

approved and thought the behavior should be performed, then the individual might have 

felt social pressure to do so. On the other hand, if individuals believe most referents 

disapproved of performing the behavior, then there would have been a subjective norm 

pressuring the individual not to engage in the behavior (Ajzen, 2005).  

 In the earlier example of normative beliefs, parents and supportive faculty 

members would have approved of students in STEM persisting toward STEM degree 

completion. Because these important individuals in students’ lives approve, students in 

STEM would feel socially pressured to perform the behavior. Whereas, the peers who 

viewed persisting in STEM as a waste of time would have presented pressure to not 

perform the behavior.   

 Control beliefs. Ajzen (2006) defined control beliefs as the perceived existence 

of factors that facilitated or impeded performing a given behavior. Control beliefs were 
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based on past experiences with the behavior, and also second-hand information and 

observed experiences of others with the behavior. The control beliefs, in addition to the 

perceived power of each factor to assist or hinder the behavior, determined perceived 

behavioral control (Ajzen, 2006). If individuals believed they had sufficient/abundant 

resources and opportunities, and fewer obstacles that would have impeded performing the 

behavior, they would have had greater perceived behavioral control (Ajzen, 1991; 2005). 

Control beliefs led to the perception that individuals either had or did not have the 

capability to perform the given behavior. 

 As noted earlier in the literature review on perceived factors to persistence, there 

were many identified factors that could have impeded or facilitated persisting in a STEM 

degree. Such factors included mathematics placement, inaccurate information, life 

commitments, financial constraints, advising availability, and scheduling. A possible 

scenario would have been students who placed into developmental mathematics, and 

were unclear about what classes to take next.  

 Perceived behavioral control. Perceived behavioral control included 

Individuals’ perceptions of their capability to perform a specific behavior, and the control 

over that performance. In other words, perceptions of how easy or difficult it was to 

perform the given behavior (Ajzen, 1991). Perceived behavioral control was most closely 

related to Bandura’s (1986) concept of self-efficacy, in which behavior was influenced by 

individuals’ confidence in their abilities to perform the behavior. How much perceived 

behavioral control individuals possessed was dependent on control beliefs (Ajzen, 1991). 

Again, control beliefs were beliefs about factors that helped or deterred individuals from 
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performing a behavior. Stronger individuals’ beliefs about ability to overcome obstacles, 

the more likely they will intend to perform the behavior. 

Perceived behavioral control has motivational implications for intentions because 

if individuals do not believe they have the resources or opportunities to perform a 

behavior, they will likely not have strong behavioral intentions even if they have a 

positive attitude toward the behavior and believe others would find it favorable (Ajzen, 

2005). Therefore, there is a connection between perceived behavioral control and 

intention that is not facilitated by attitude and subjective norms.  

Thus, for example, students in STEM who placed into developmental 

mathematics and do not know what classes to take next, may perceive these factors as 

hindering their ability to persist. However, if they have access to resources through 

tutoring, academic advising, and can develop an academic plan, they may believe and 

feel more confident that they have the ability and resources to persist toward a STEM 

degree. 

 Intention. The central element in the TPB were individuals’ intentions to perform 

a behavior. Intentions represented the motivational features that influenced behavior. 

Intentions indicated how ready a person was to carry out a behavior, how hard they were 

willing to try, and how much effort they were willing to use (Ajzen, 1991). Individuals’ 

intentions were the direct precursor of behavior. Generally, the stronger the intention to 

carry out the behavior, the more likely it was to be performed. However, this only held 

true with behaviors that were within the individuals’ control including availability of 

opportunities and resources like time, money, skills, and so on (Ajzen, 1985, 1991).  
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If individuals have been able to recognize the positive outcomes of persisting 

toward a STEM degree, had the support of important members like family, and believed 

they had the skills and resources to persist, they were more likely to have had the intent to 

do so. On the other hand, if students could no longer afford to pay tuition or were unable 

to enroll in the class they needed to graduate, they would have felt these behaviors were 

out of their control.  

 Theory of Planned Behavior and college graduation. TPB was used in a study 

to examine intention to graduate from college. Sutter and Paulson (2016) collected data 

from 388 full-time and part-time students at a mid-sized, Midwestern university using a 

42-item instrument. Sutter and Paulson developed the Graduation Intention Survey by 

using Fishbein and Ajzen’s guidelines for creating a TBP questionnaire. Results revealed 

students’ attitudes, perceived norms, and perceived behavioral control were significant 

predictors, with perceived behavioral control being the most important determinant for 

intention to graduate. Further, results showed the TPB was a good predictor of 

undergraduate graduation intention and transfer students’ intention to graduate. Results 

also indicated no distinction in intention among freshmen, sophomores, juniors, and 

seniors. Students who valued the benefits of a degree, perceived others expected them to 

graduate, and felt they had the ability to graduate showed a higher intention to “graduate 

college within a four to six-year period” (Sutter & Paulson, 2016, p. 414).  

 Theory of Planned Behavior and college graduation among students with 

disabilities. An empirical study was conducted with Canadian college and university 

students with disabilities using TPB to predict which students with disabilities would 

drop-out before graduation, and to investigate drop-out patterns (Fichten et al., 2014). 
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The researchers surveyed 611 students who were enrolled in certificate or degree 

programs. To determine how well the model predicted drop-out and graduation, 39 

students who left college in the past two-and-one-half years, and 133 recent graduates 

were evaluated retrospectively. Results indicated the best predictors of intention to 

graduate were attitude, subjective norms, and perceived behavioral control, with the latter 

being the most important. The three variables accounted for 25% of the variability, with 

lower neuroticism and higher grades only accounting for 2% of the variation. The 

researchers also found that variables linked in the literature to persistence were unrelated 

to predicting outcomes including gender, registration for disability related services, 

percent of program completed, knowing someone with the same impairment, and number 

of hours worked a week. Results also indicated TPB predicted students who graduated or 

dropped out. The findings showed 83% of the students who graduated were correctly 

classified, and 92% of males who dropped out were classified correctly. In addition, 

students’ intention to graduate was not related to the proportion of their program they had 

completed. Yet, of the students who dropped out, about 30% quit before completing their 

first year of a four-year program, or first semester at a two-year program, another 30% 

before completing half of their program.  

Implications of TPB for the Project  

 One of the goals of this research study is to have a positive influence on women 

and minority students’ persistence to complete a STEM degree. Longitudinal tracking 

would be required to capture actual behavior. Due to the time limitation for the 

dissertation in this program, I cannot measure whether study participants persist to earn a 

STEM degree. Therefore, because the TPB assesses intention, its use will allow me to 
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determine whether the interventions have an influence on intention to persist. The TPB 

has been, and continues to be, employed to measure intention. Thus, I will measure 

intention because it is not possible or feasible to measure actual behavior in this study.  

Validation Theory  

 Laura Rendón first introduced validation theory in her 1994 study on validating 

culturally diverse students. The premise of her study was that the culture of academic 

institutions needed to change to better meet the needs of diverse student populations. In 

this work, the focus was primarily on low-income, first-generation, and returning adult 

students enrolled in higher education. Rendón’s (1994) theory of validation referred to 

the purposeful, proactive affirmation of students by those around them, i.e., faculty 

members, students, academic affairs staff members, family, peers, to validate the student 

as a creator of knowledge and valued member of the learning community, and to foster 

personal development and social justice. 

 Rendón’s (1994) validation theory drew on Astin's (1985) work on student 

involvement and on Pascarella and Terenzini's (1991) findings on how college affected 

students. She was also greatly influenced by a book about women as learners, Women's 

ways of knowing: The development of self, voice, and mind (Belenky, Clinchy, 

Goldberger, & Tarule, 1986). Belenky et al’s study focused on women who were 

considered to be under-educated, and who may have felt powerless and ‘voiceless’ 

because they believed they could not think or learn as well as men because of being 

invalidated by external authority figures. These women were transformed when they 

received positive affirmation from nurturing authorities. Rendón observed similar 

outcomes among nontraditional students in her study. These students came to college 
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needing guidance, but not in a patronizing and condescending way. Rendón’s theory 

provided insights on how institutional agents could validate low-income, first-generation, 

Latino/a students and in turn increase their likelihood of being successful in the college 

setting. 

 Validation elements. Validation theory was composed of six elements. Rendón 

(1994) asserted validation was an enabling, confirming, and supporting process by 

members inside and outside of their academic setting. The first element placed the 

responsibility of initiating contact with students on members from their academic setting, 

including faculty members, advisors, counselors, etc. It was critical that these members 

actively reached out to students rather than expecting students to ask questions first. The 

second element occurred when validation was present, students felt they could learn and 

had a greater sense of self-worth. Whoever was validating the student confirmed the 

student was capable of success and brought knowledge to the college. The third element, 

validation was prerequisite to student development. Validation on a consistent basis was 

likely to make students feel more confident. Increasing confidence in themselves and 

their ability to learn fostered student development. The fourth element was validation 

occurred in- and out-of-class. This element related back to actively and continually 

affirming and supporting students. The fifth element was validation was not an end, 

rather a developmental process that began early and continued over time. Having 

continual validation over time resulted in better college experiences. The final element 

indicated validation was most important when administered early in students’ college 

experience, especially their first year of college.   
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 Two types of validation were influential: academic and interpersonal. Academic 

validation occurred when members of the academic setting helped students trust in their 

inherent abilities to learn and to develop confidence in being a college student. 

Interpersonal validation occurred when members of the academic setting cultivated 

students’ personal progress and social acclimation by affirming students as persons and 

building supportive, caring relationships. Rendón’s (1994) theory has been used to gain 

greater understanding on the success of underserved students, improve teaching and 

learning, understand how students developed in college, and provide a framework for 

strategies that led to college student success.  

 Validation theory and Latina/o students in developmental education. 

Acevedo-Gil, Santos, Alonso, & Solorzano, (2015) used Rendón’s (1994) validation 

theory as a framework to examine how Latina/o students experienced pedagogical and 

curricular environments in developmental English and mathematics classrooms. The 

researchers conducted three waves of semi-structured interviews with 110 students at 

three different community colleges in the greater Los Angeles area. Data were analyzed 

from the established codes of “basic skills,” “academic invalidation,” and “academic 

validation.” Academic invalidation was defined as any act, which did not validate a 

students’ capabilities to learn and gain confidence in being a college student. Academic 

validation was conceptualized based on Rendón’s definition as any act enabling students 

to trust their natural abilities to learn and gain confidence in being a college student.  

 Data analyses revealed Latino/a students experienced academic invalidation in 

different environments, even after completing developmental courses. For many 

participants, invalidation occurred before they even took a class when they learned they 
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had been placed into developmental coursework. Students had high aspirations to begin 

the coursework that would lead them to their educational end-goals and were hindered 

when they were placed in remedial classes. Invalidation also occurred in the classroom 

and decreased students’ academic self-confidence when teachers engaged in demeaning 

and deficit academic practices (Acevedo-Gil et al, 2015). Participants shared examples of 

academic and interpersonal invalidation from members of their academic setting, which 

consequently decreased academic aspirations, academic self-confidence, and self-

efficacy. Despite the high volume of academic invalidation, the article focused on 

validating experiences that supported students’ completion of developmental coursework.  

 Academic validation was evident when members in the academic setting 

maintained high expectations for students, related to the students’ personal identities, and 

stressed the importance of the students improving their academic skills. High 

expectations consisted of teaching beyond the basics of the remedial class, and bridging 

aspirations to meet the expectations of student goals i.e. creating a transfer plan 

(Acevedo-Gil et al, 2015). Students also felt validated when the members of their 

academic setting acknowledged their social position, race/ethnic background, and the 

neighborhood in which they grew up. In addition, academic validation occurred when 

students received purposeful feedback on an individual level and concrete advice and 

resources, which improved their academic skills. Positive validation affected the 

students’ perceptions of being successful in developmental coursework and other 

academic goals. The theory of validation suggested creating environments that were 

enabling, confirming, and supportive, and which allowed students to feel confident in 

their ability to learn and to be a college student were beneficial.  
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 Validation experiences in engineering. A study conducted at a prominent public 

institution nationally recognized for its engineering programs revealed students who had 

transferred from a community college had higher self-efficacy and increased confidence 

in their ability to learn as a result of academic and interpersonal validation (Zhang & 

Ozuna, 2015). Using validation theory as a framework, the researchers conducted 21 

semi-structured interviews, with each participant being interviewed twice. All the 

participants had transferred from a community college and were studying engineering. 

Results indicated students had validating experiences from professors and family 

members both in and outside of the classroom.  

Students in this study maintained their community college instructors were the 

most integral source of support and academic validation. The faculty members helped 

students solidify transfer goals, provided career advice and mentoring, and helped 

students recognize themselves as capable learners. Students also noted that their faculty 

members were accessible, personable, and dedicated to teaching. The smaller classroom 

sizes at the community college allowed students to make personal connections with 

faculty members, which resulted in interpersonal validation. Students also experienced 

support and interpersonal validation from family members. Parents encouraged students 

to pursue a degree. One student commented on her parents’ presence and diligence when 

planning out her transfer plan with an academic advisor. Due to validating experiences at 

the community college, students felt the community college “recognized their ability, 

respected their choices, and valued their opinions” (Zhang & Ozuna, 2015, p. 364).   



  38 

Implications of Validation Theory  

Validation theory provides a basis that informs how to conduct interventions with 

students and how the researcher might interact with students. Validation theory is a way 

to mitigate deficit views from students’ perspectives and from the college system’s 

perspective. Although validation is predominantly advocated for faculty members, 

academic staff also play an important role in validating student experiences. Frequently, 

college staff like mentors, tutors, and advisors can mitigate the invalidation that may 

occur in classroom settings (Rendón, 2002; Xiong, Allen, & Wood, 2016). As the advisor 

for students in STEM fields of interest, I can ensure I validate and affirm their 

experiences, and increase their self-confidence in being college students. By validating 

students, it is possible to increase the likelihood that marginalized students will be 

successful.  

Validating Advising Practices 

Much of the empirical literature on Validation theory centered around the analysis 

of in-class validation by faculty (Acevedo-Gil et al, 2015; Alcantar & Hernandez, 2020; 

Barnett, 2011; Rendón, 1994; Rendón Linares & Muñoz, 2011; Zhang & Ozuna, 2015).  

However, Rendón stressed the importance of in-class and out-of-class validation. 

Although there was limited research on validating practices from out-of-class institutional 

agents, advisors/counselors, , this literature in conjunction with in-class validation can 

inform validating advising practices (Rendón 2002; Xiong et al., 2016; Zhang, 2016).  

Recall, validation fostered academic and interpersonal development and was actively 

initiated by institutional agents (Rendón, 1994). Advisor and counselors will be used 
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interchangeably to encompass institutional agents that provided academic guidance in 

completing educational goals.  

Academic validation relates to in- and out-of-class institutional agents helping 

students believe in their natural ability to learn and to gain confidence in their ability to 

be a college student (Rendón, 1994). In her article, Community college Puente: A 

validating model of education, Rendon (2002) outlined forms of academic validation 

from counselors working with students at a local community college to transfer and 

become successful college students. She stated counselors became students’ cheerleaders 

in their academic growth. Counselors monitored academic progress and affirmed 

transferring to a four-year institution was a real possibility (Rendón, 2002; Rendón 

Linares & Muñoz, 2011). Students were guided with an education plan detailing the 

classes needed to earn the degree and be able to transfer (Rendón, 2002). Advisors also 

provided academic validation by checking on students’ progress (Zhang, 2016). 

Validating advising practices included offering student support by reinforcing students’ 

knowledge and awareness of campus resources and the benefits of their services, and 

actively praising students’ academic successes (Xiong et al., 2016). When students faced 

academic difficulties, advisors provided encouragement, support, and appropriate 

interventions (Xiong et al, 2016). Other examples of academic validation included skill 

building, and guidance and exposure to STEM fields (Rendón, Nora, Bledsoe, & 

Kanagala, 2019).  

 Interpersonal validation fostered personal and social adjustment (Rendón, 1994). 

Counselors also provided interpersonal validation. Counselors in the Community College 

Puente program established personal, caring relationships with students (Rendón, 2002), 
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which was consistent with validating advising practices in other programs (Xiong et al, 

2016; Zhang, 2016). One way counselors developed a relationship with students was by 

connecting with students on a personal level and sharing their own stories (Rendón, 2002; 

Xiong et al, 2016; Zhang, 2016). Students also felt validated by staff members when they 

took “extra time to support them during difficult times” (Rendón Linares & Muñoz, 

2011, p 20). Interpersonal validation also included validating students’ cultural identities, 

backgrounds and families (Rendón Linares & Muñoz, 2011; Zhang, 2016). Advisors also 

helped students feel welcomed, that they mattered and they belonged on campus (Xiong 

et al, 2015). Other examples of interpersonal validation included role modeling, and 

providing encouragement and support (Rendón et al, 2019).  
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CHAPTER 3 

METHOD 

 In this chapter, I have described the methodology of my action research project. I 

provided a review of the study context and then I presented various parts of the method. 

First, I provided a description of the setting, participants, and the role of the researcher. 

Second, I offered explanations of the interventions including the first-semester academic 

planning visit, validating advising, and email communications. Third, I described the 

instruments and data sources, intervention participants, and the procedures for each. 

Finally, I presented a timeline with dates, actions, and procedures employed in the study.  

 The purpose of this action research project was to understand the influence 

validating advising practices had on women and underrepresented minority students’ 

intent to persist in a science, technology, engineering, and mathematics (STEM) field.  

The study was guided by the following research questions. 

RQ1:  What forms of validation did students pursuing a STEM degree experience in 

their first semester of community college? 

RQ2:  How and to what extent did validating advising practices influence women and 

underrepresented minority students’ intention to continue in a STEM field? 

RQ3:  How and to what extent did in-class validation support persistence for women and 

underrepresented minority students’ intent to earn a STEM degree? 

RQ4:  How and to what extent did out-of-class validation support persistence for women 

and underrepresented minority students’ intent to earn a STEM degree? 
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Mixed-Methods Design 

This action research project used a mixed-methods design. Mixed-methods 

constituted “the class of research where the researcher mixes or combines quantitative 

and qualitative research techniques, methods, approaches, concepts or language into a 

single study” (Johnson & Onwuegbuzie, 2004, p. 17). Mertler (2014), stated action 

research “aligns” better with mixed-methods design because when investigating one’s 

own practice, there was a benefit in collecting some qualitative and quantitative data (p. 

103). Quantitative and qualitative methods, together, provided a better and more 

complete understanding of the research problem than one method alone (Creswell, 2015).  

Setting 

The study took place during the fall 2019 and spring 2020 semester at Estrella 

Mountain Community College (EMCC), the newest college in the Maricopa Community 

College District (MCCCD). The campus was located in Avondale, Arizona. EMCC was 

located in the fastest growing region of the county (U.S. Census, 2010). The college 

served the communities of Avondale, Buckeye, El Mirage, Gila Bend, Goodyear, 

Litchfield Park, Tolleson, Luke Air Force Base, and sections of western Phoenix. Amid 

the 20 largest cities and towns in the state of Arizona, Buckeye, Goodyear and Avondale 

were among the top five fastest growing (U.S. Census, 2010). Overall, the service area 

more than doubled from an estimated 198,149 in 2000 to 430,224 in 2010 (U.S. Census, 

2010). Currently, EMCC enrolled approximately 15,000 students each year through 

credit, and noncredit programs. The goal was for EMCC to be a large comprehensive 

learning college with more than 40,000 students. In fall of 1996, EMCC was designated a 

Hispanic Serving Institution (HSI), indicated by at least 25 percent of the college’s 
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student population being comprised of Hispanic students. In spring 2019, of the 8,990 

enrolled students, 54% identified as Hispanic (Fast Facts, 2019). Of the total spring 2019 

enrolled population, 72% were from minority groups, and 59% of the total were women 

(Fast Facts, 2019).  

 Sampling. Creswell (2015) defined a sample as, “a subgroup of the target 

population that the researcher plans to study for generalizing about the target population” 

(p. 141). In the case of this study, it would take too much time and it would be inefficient 

to implement the study with all women and minority students pursuing a STEM degree. 

Therefore, stratified and convenience sampling approaches were taken to recruit, identify, 

and select participants for this study. Stratified sampling referred to dividing the larger 

population based on defined characteristics (e.g. minority students and/or women 

pursuing STEM) and then using random sampling, individuals were selected from the 

subgroup (Creswell, 2015). In convenience sampling, participants were selected because 

they were willing and available to participate (Creswell, 2015).  

Stratified Sampling. Students were stratified through a process that required 

multiple levels. The participants for this study were recruited from the summer 2019 

semester students who attended a STEM Field of Interest (FOI) new student orientation 

(NSO) with an intent to attend fall 2019 classes. All new, transfer degree seeking students 

were required to complete four steps to enroll in courses; (a) admission, (b) placement, 

(c) NSO and registration, and (d) payment.  

First, students completed an admission application. On their application, students 

self-reported their gender identity, race, and ethnicity The gender identity options were: 

man, woman, trans male/trans man, trans female/trans woman, genderqueer/gender non-
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conforming, or other option. The race/ethnicity question asked students to identify 

whether they were Hispanic or Latino and then they chose one of the following races: 

American Indian/Alaskan Native, Asian, Black or African American, Native 

Hawaiian/Other Pacific Islander and White/Caucasian. On the online admission 

application, students could also choose an ethnic category. See full list in Figure 2. 

 

Ak-Chin Indian Community Cambodian Central American 
Chinese Cocopah Indian Reservation Colorado River Indian Tribes 
Cuban Filipino Fort McDowell Yavapai Nation 
Fort Mojave Indian Tribe Fort Yuma-Quechan Tribe Gila River Indian Reservation 
Havasupai Indian Reservation Hopi Hualapai Tribe 
Japanese Kaibab-Pauite Tribe Korean 
Mexican-Amer, Mexican, 
Chicano 

Navajo Other - Asian 

Other – Hispanic Other – Indian Tribe Pascua Yaqui Tribe 
Pueblo of Zuni Puerto Rican Salt River Pima Maricopa 

Indian Community 
San Carlos Apache Reservation San Juan Southern Pauite Tribe South American 
Tohono O’Odham Tonto Apache Tribe Vietnamese 
White Mountain Apache Tribe Yavapai-Apache Nation Yavapai-Prescott Indian Tribe 

 

Figure 2. Maricopa Community College Admission Application Demographics – Ethnic 

Category.  

 

Students also identified the degree they would be working toward in an upcoming 

semester. Based on MCCCDs Guided Pathways FOI, the following degrees were 

considered STEM at EMCC: Associate of Arts in Sustainability, Associate of Arts in 

Geography, Associate of Applied Science in Engineering Technology, Associate of 

Science, and Associate of Science with an emphasis in the following, Astronomy, 

Biological Sciences, Chemistry, Geography-Meteorology, and Physics.  
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Once students were admitted to the college, they completed placement by 

submitting high school transcripts, GED® scores, American College Testing (ACT) 

scores or taking the Accuplacer test in reading, writing, and mathematics. Once 

placement was complete, students completed a Google form to sign up for EMCC’s 

NSO, Required Orientation Advisement and Registration (ROAR). On the form, students 

filled out demographic information. Then, they had an opportunity to watch the “What is 

an FOI?” YouTube video (Hernandez-Garcia, 2019) that explained the nine FOIs and 

possible careers within each. Students then selected an FOI on the Google form and 

answered a pre-registration survey regarding their knowledge of four constructs: 

academic planning, testing, tuition, and campus resources.  

Subsequently, students attended the three-hour ROAR session on the date they 

selected, led by academic advisors. During the first hour, students got a general overview 

of campus services, campus resources, student expectations, tuition, and financing. Then, 

they were divided by FOI (i.e. STEM) and received a 30 minute tour by their FOI 

advisor. For the STEM FOI, I was the designated advisor. After the tour, students 

received a presentation from the FOI advisor. The FOI advisor introduced the advising 

team, reviewed FOI specific degrees, did an ice breaker, and detailed the components of 

the associate’s degree. Additionally, they reviewed the PeopleSoft student center, 

reviewed placement and required sequencing for reading, English and mathematics, 

reviewed FOI specific engagement opportunities, and finally students were provided an 

opportunity to register in collaboration with their advisors. When registering for classes, 

students were encouraged to include one FOI specific course. In the STEM FOI, students 
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were also encouraged to begin taking mathematics and science courses during the first 

semester.  

Students completed their enrollment by paying tuition and fees. All students who 

attended ROAR and registered for fall 2019 classes were then enrolled in EMCC’s 

learning management system (LMS) called Canvas.  

 I and another advisor developed the EMCC Advisement Canvas shell. The 

Canvas shell was comprised of six modules. The first module provided an introduction to 

the advisement course, the advising syllabus, and introduced students to the entire EMCC 

advisement team. The second module was focused on financial aid and other important 

information about financing college. Module three reviewed registration and encouraged 

students to register by the priority deadline. The fourth module covered career 

exploration. Students learned about resources to help them solidify their degree choice 

and major through activities like service learning, career interviews, job shadows and 

internships. Module five covered graduation requirements, deadlines, alumni association, 

and meeting with a transfer representative for their university of choice. The sixth module 

was always open and provided descriptions about a wide range of campus engagement 

opportunities including campus events, university field trips, faculty panels, career 

panels, community events, and faculty advising. Students who attended ROAR and also 

enrolled for fall 2019 classes were added to the Canvas shell. Student groups were then 

created within the Canvas shell based on FOI. Each FOI advisor was responsible for 

tailored communication to their FOI students and monitored students’ progress toward 

completing modules and meeting student life cycle milestones.  
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Based on attendance in the STEM new student orientation, 160 students 

demonstrated interests in pursuing a STEM degree. Of these students, 37% self-identified 

as female, 59; and 63% self-identified as male, 101. Of the 160 students who indicated on 

their ROAR sign-up they were pursuing STEM, only 111 attended ROAR and registered 

for fall semester classes. Those 111 STEM FOI students were added to the advisement 

Canvas shell. Of the 111, 95 went on to attend classes and remained enrolled. Students 

were recruited from this group to participate in the study’s interventions. Hereafter, this 

group has been referred to as the fall 2019 STEM cohort. Of this group, 33% identified as 

female, 31, and 67% self-identified as male, 64. In all 75 students, or nearly 80%, 

identified on their admissions they were of Hispanic/Latino ethnicity, were non-

Caucasian with regard to race, and/or belonged to one of the ethnic categories listed in 

Figure 2.  Students who identified as female regardless of race and ethnicity were 

recruited. Additionally, students who identified as Hispanic/Latino, a non-Caucasian race 

(American Indian/Alaskan Native, Asian, Black or African American, Native 

Hawaiian/Other Pacific Islander) and/or an ethnic group were also recruited. For 

example, there was a student who identified as Caucasian and Other Asian ethnic 

category. This student was included in the stratified sample.  

Convenience Sampling. Again, convenience sampling referred to the selection of 

participants who were willing and available to participate. All new students from the fall 

2019 STEM cohort were invited to attend a required first-semester academic planning 

advising session, which has been explained in more detail in the Intervention section 

below. A total of 26 students participated in the first part of the intervention with the 

researcher. All students who participated in the required first-semester advising and who 



  48 

identified as a woman and/or non-Caucasian race/ethnicity were invited to participate in 

future interventions. Nevertheless, only 13 were willing and available to participate in 

additional aspects of the study. These 13 students were the focus of this research project.  

To introduce the 13 participants, a brief description of each has been included 

below. All names have been changed to protect the identity of students. Students were 

allowed to choose their own pseudonyms. Students who did not select a pseudonym were 

assigned one by the researcher.   

Student Participants 

 All student participants, except for one, were first-year, degree-seeking students. 

Meaning, this is the first time they were attending college and pursuing an associate’s 

degree. All participants attended full-time or three-quarters time. Full-time was denoted 

as 12 credit hours or more, three quarters time was nine to eleven credits. Additionally, 

all participants were 18 years of age or older and had indicated on their admission form 

they intended to complete a STEM-identified degree. Students belonged to one, or more 

than one of the following groups; female, of Hispanic or Latino ethnicity, American 

Indian/Alaskan Native, Asian, Black or African American, Native Hawaiian/Other 

Pacific Islander or belonging to an ethnic category listed in Figure 2.  

The majority of students received some sort of financial aid. Many received 

Federal Pell Grant awards. A Federal Pell Grant was “awarded to undergraduate students 

who have exceptional financial need and who have not earned a bachelor’s, graduate, or 

professional degree” (Federal Student Aid, p. 1, 2020). These awards were from federal 

sources of free money and generally did not have to be repaid. Some students received 

federal awards in the form of loans. “A federal student loan is made through a loan 
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program administered by the federal government” (Federal Student Aid, p. 1, 2019). 

Loan awards had to be repaid. MCCCD had an Honors Program that provided 

scholarships to reward students for their academic achievements. One scholarship was the 

Presidents’ Honors Scholarship. It was for incoming, first-year college students who 

graduated from high school with an unweighted grade point average (GPA) of 3.25 or 

higher (Honors Programs, n.d.). The scholarship would cover up to 15 credit hours each 

semester for up to two years. The Honors Achievement Award was for current MCCCD 

students who had completed 12 college-level credits and had at least a 3.25 GPA. 

Students were reimbursed based on number of credits enrolled; 12 or more credits = 

$500, 9-11 = $325, and 6-8 = $244 (Honors Program, n.d.).  

Autumn. She identified as a Caucasian female. She was pursuing a degree to be a 

future veterinarian. She was considering a bachelor's degree in Biology, Biochemistry or 

Chemistry. She had completed a year at Arizona State University (ASU). She attended 

school full-time and worked full-time. She paid for her classes with her own resources.  

Oscar. He identified as a Hispanic/Latino male. He was interested in pursuing an 

Engineering degree and then transferring to ASU. He was unsure what area of 

engineering, but was leaning toward mechanical. He attended school full-time and was 

eligible for the Presidents’ Scholarship for the spring 2020 semester. He was a Federal 

Pell Grant recipient during the fall term.  

Armando. He identified as an American Indian/Alaskan Native, Hispanic, and 

Other – Indian Tribe male. He was interested in pursuing either Automotive Engineering 

or Mechanical Engineering at ASU. He was also considering Mechanical Engineering at 

California State. He worked full-time and attended school three-quarters time, nine 
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credits. He was a Federal Pell Grant recipient, however, he paid most of the fall term with 

his own funds until the award was posted.  

Erin. She identified as a Caucasian female. She was interested in Athletic 

Training. She was considering transferring out of state to Baylor University or Abilene 

University. If she could not transfer to one of the aforementioned programs, she would 

likely transfer to a bachelor's program at ASU or Grand Canyon University (GCU). She 

attended school full-time and was a Federal Pell Grant and Loan recipient. 

Sofia. She identified as a Hispanic/Latino female. She was pursuing a degree in 

Pre-Veterinarian, with a goal to transfer to ASU. She was still deciding on which 

bachelor's degree to complete. She attended school full-time and worked on a part-time 

basis. She was an honors student and was awarded the Honors Achievement Award in the 

spring 2020 term. She was a Federal Loan recipient.  

Marcos. He identified as a Hispanic/Latino male. He was pursuing a degree in 

Mechanical Engineering, with a goal to transfer to GCU. He attended school full-time, 

and occasionally worked. He was a Federal Pell Grant recipient.  

Leilani. She identified as a Polynesian female. She was pursuing a degree in 

Physical Therapy and was working on the ASU Maricopa to ASU Pathway Program 

(MAPP) for Kinesiology. She worked two part-time jobs in addition to attending school 

full-time. She paid for her classes with her own resources.  

Julia. She identified as an Asian female. She was leaning toward a degree at ASU 

in Civil Engineering, but also had an interest in Architectural Studies. She was an honors 

student who was awarded the Presidents’ Scholarship in spring 2020. She attended school 

full-time and until spring 2020 paid for her classes using her own funds.  
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Monique. She identified as a Hispanic/Latino female. She was pursuing a degree 

in Chemical Engineering at ASU. She was a mom with a 5-year-old little girl. She 

attended school full-time and also worked full-time. She was a Federal Pell Grant 

recipient.  

Lucy. She identified as a Caucasian female. She was pursuing a Pre-Med degree. 

She was still considering bachelor’s degrees and transfer options. Her father attended 

school and earned a bachelor's degree in Biology. She was an honors student and a 

recipient of the Presidents’ Scholarship. She worked part-time and attended school full-

time. 

Christian. He identified as a Hispanic/Latino male. He was pursuing a degree in 

Engineering, and was still deciding on an emphasis area. He was not sure he wanted to 

transfer to a university. He attended school full-time and worked part-time. He was a 

Federal Pell Grant recipient.  

Mariana. She identified as a Hispanic/Latino female. She was pursuing a degree 

in Automotive Engineering, with a goal to transfer to ASU. She attended school full-time 

and worked on a part-time basis. She also had a goal to move to Los Angeles to pursue 

another passion. She paid for her classes using her own funds.  

Mikey. He identified as a Hispanic/Latino male. He was pursuing a degree in 

Physics, with a goal to transfer to ASU. He attended school full-time and worked on a 

part-time basis. He paid for his classes with his own resources.  

Role of Researcher 

Herr and Anderson (2015) described positionality as the relationship between the 

researcher and their setting and the participants. In their discussion, the authors indicated 
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researchers could have been insiders or outsiders to the setting, and they may have 

collaborated with participants in many ways.  

My positionality during the study was as an insider studying my own practice and 

practice setting (Herr & Anderson, 2015). I studied the outcomes of validating advising 

practices for students in a STEM field, and my own actions within the setting. Also, to be 

noted in my positionality was my similarity with the student groups on which the 

interventions were focused. I identified as Hispanic. Although I was born in the U.S., 

both of my parents were from Mexico and I was very proud of my heritage and tried to 

represent it through my outward appearance, actions, and physical space as often as 

possible. At least once a week I wore clothing that was traditional of Mexico, or 

represented Latino culture to some extent. My cubicle included numerous Mexican 

artifacts such as papel picado, colorful fans, pan dulce and cactus garland, photos of 

Frida Kahlo (world renowned Mexican painter), Quetzalcoatl (Aztec deity), and plenty of 

Mexican candy. I was also female, and was 33 years old. However, I did not look my age 

and frequently students thought I was younger. When advising new students, I usually 

mentioned I had children and that I was also going to school. I mentioned that I 

understood the importance of managing one’s time to be successful in coursework. Being 

able to identify with the students in this action research project allowed me to connect 

with students on a different level, build trust, relate to similar cultural experiences and 

students likely felt comfortable sharing their personal stories.  

I was also a participant and observer in the study. As a participant and observer, I 

was able to “observe as the researcher but also participate in the group setting as an 

equal, active member of the group” (Mertler, 2014, p. 93). As one of the designated 
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advisors for STEM FOIs, I worked with the students extensively, and was involved in 

nearly every aspect of their progression through their academic career. I assisted them 

with the application process, sometimes helped them fill out their Free Application for 

Federal Student Aid (FAFSA), enrolled them in classes, checked in on their classes, and 

met with them throughout the academic year. I and the other STEM advisor were the one 

constant throughout the students’ academic career. During my advising sessions with 

students, I established a rapport with them, yet also removed myself from the setting to 

observe and immerse myself in the data to understand what was going on to be able to 

write about it. For purposes of this study, I continued to advise students, implemented the 

innovation, and collected and analyzed the data.  

Intervention 

 In this section, I described each of the interventions for this action research study 

in terms of development and purpose. First, I described the first-semester academic 

planning advising visit. Second, I discussed the validation advising visit. Third, I 

explained the email communications.  

Required first-semester academic planning advising visit. As you may recall, 

research on persistence showed students who had a clear and personalized academic plan 

were more likely to persist (Hatch & Garcia, 2017). Developing an academic plan was 

also a form of academic validation per Rendón’s (1994) validation theory. Traditionally, 

students were required to take the initiative when inquiring about their academic plan. 

The student could have chosen to visit with an advisor, or may have never visited with 

one until they were ready to graduate. In such situations, advisors would have waited for 

students to come in on a walk-in basis or set an appointment to discuss their continuing 
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education and transfer goals. Advisors were not proactive in ensuring students knew what 

classes to take in future semesters, rather it was a reactive process and advisors waited for 

students to ask questions first.  

Following the first element of Validation theory, I initiated contact with the 

students in the fall 2019 STEM cohort. Students were invited to schedule a 30–minute, 

academic planning appointment to review their schedule for next semester, and also 

finalize a full education plan that took into account graduation and transfer goals See 

example education plan in Appendix A for the planning template, which was organized 

by semester. The advisement session consisted of reviewing the academic plan and 

ensuring the student understood sequencing of classes, and that the number of suggested 

classes per semester worked with the students’ personal schedule. Once the plan was 

agreed upon, the student received a printed copy of the plan and was informed where it 

could also be located in their student center. During the advising session, I included at 

least one validating statement such as, “You are capable of completing this degree by 

your goal date,” and “I am here to help provide support along the way.” 

Validation advising. As was noted in the literature, there was a direct connection 

between perceived behavioral control and intention that was not influenced by attitude 

and subjective norms. Further, researchers have found perceived behavioral control to be 

the most important determinant for persistence and graduation intention. To influence 

control beliefs and self-efficacy, and have a positive influence on persistence, students 

who participated in the required first-semester visit were recruited to participate in the 

validation advising session. The validation advising was presented to students as second-

semester advising. The 45-minute visit followed a semi-structured interview to (a) elicit 
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how students were doing, (b) reflect on validation experiences, (c) obtain input about 

their beliefs, attitudes, and intent to persist in a STEM degree and (d) provide at least one 

out-of-class validation experience. Sample questions included, “How is your semester 

going so far?” “How is your classroom experience going?” and “How do you feel about 

pursuing a STEM degree?” The complete set of validation interview items has been 

provided in Appendix B. 

For the validation experience, I did not ask a specific question, rather using my 

knowledge and understanding of validation, I incorporated an out-of-class validating 

advising practice such as, validating the students background, sharing my personal story, 

helping students feel like they were capable learners, providing academic assistance, and 

so forth. Each visit consisted of at least one validation statement. The goal of the 

validation statement was to make the student feel they could learn and that they were 

capable of success. Examples of validating statements included, “You have what it takes 

to continue to be successful, and not only in your classes, but in this field, in general,” 

and “I know that you are a great student. I can clearly see that.” 

Additional validation. The fourth element of Rendón’s (1994) theory was that 

validation occurred in in- and out-of-class settings. As the STEM advisor, I provided out-

of-class validation. The sixth element of validation required that it occur early. All 

recruited participants participated in STEM ROAR. During STEM ROAR, I made 

validating statements such as, “We are here to help ensure you stay on your path and 

reach your goal.” “Check in with another and see how each of you are doing. We may not 

all have the same journey, but we will work towards each of us reaching our goals.” 
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Email communication. To enact the third and fifth elements of validation theory 

and make validation consistent, I periodically sent emails to students with an encouraging 

statement about their progress or to offer support, or as a follow-up to their advisement 

visits resulting in a minimum of three emails. All emails included at least one validating 

statement. Participants received a validating email at the end-of their required first-

semester advising visit. They also received a progress and support email at the end of the 

fall 2019 semester. The third validating email was sent to students after their validation 

advising visit. 

The validating statement was informed by journal reflections on the advising 

visits, the personal connection made with students and validating practices noted in the 

literature. For example if a student shared something regarding their personal lives, I 

ensured to highlight it and mention it in the email to affirm to the student I was listening 

and establish a personal and caring relationship. Also, in my researcher journal if I 

reflected that I did not validate the students background or identity, I ensured I did so in 

the validating statement. Validating practices also informed the email communication, 

such as monitoring their progress, affirming the possibility of transfer, offering academic 

support, and praising their academic success. These validating practices were used to 

formulate validating statements.  

End-of required first-semester advising email. The first email communication 

occurred after a student had attended the required first-semester academic planning 

advising visit. The email communication provided a summary of the visit. If specific 

resources were discussed during the session, for example a transfer institutions website, 

links to those pages would be included. Finally, each email contained at least one 
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validating statement. Below a sample email communication sent after an advising session 

has been presented: 

Hi Mariana,  
 

It was really nice to meet with you last week. I am glad we were able to connect. I 
look forward to seeing the final project for your photography class! Putting a 
positive focus on immigration is very pertinent to our time. 

 
I also wanted to remind you to keep up the great work in your Math class! I know 
you mentioned you were really trying to get to a B or an A. I know you have the 
dedication and skill to do so. Remember you always have your instructors and 
tutoring if you need additional help.  

 
Keep up the good work you are doing so far. A field in Engineering, especially 
automotive, can seem very daunting for a woman, especially a Latina. Know that 
you have what it takes to be successful! Even if you do not see others in your 
classes that look like you, I am here to provide as much support as I can. You got 
this! 

 
If you need any additional help or information regarding your Spring 20 classes, 
please let me know. I want to help with the successful completion and progression 
of your degree. I have attached the education plan we discussed to this email in 
case you need to refer back to it.  

 
I hope you get to enjoy the holiday break and best of luck on your finals! 
 

First-semester wrap-up email. The second email was sent at the beginning of the 

spring semester. It provided the student with a validating statement, their grade point 

average (GPA) and additional resources. I sent each student in the fall 2019 STEM cohort 

a personalized email congratulating them on completing their first-semester as college 

students. They were also notified of their GPA. All emails also had a validating closing 

statement, “If you have any questions, as always reach out to your STEM advisors. We 

are dedicated to helping ensure your success.” 
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Students who had a GPA below 2.5 were asked to review their grade to ensure all 

grades were posted correctly. If there were any discrepancies, they were asked to notify 

their instructor as soon as possible to correct it. They were also asked to set an 

appointment with a STEM advisor to discuss their grades and develop a plan. Students 

were also provided a list of resources to consider to help them moving into their second 

semester such as career counseling, tutoring, and the career and transfer center.  

Students who had a 2.5 GPA or higher received the following validating 

statement, “Great work! You should be very proud of the progress you have made.” 

These students were also provided resources to consider for their continued success 

moving into the spring semester. The resources were the same; tutoring, career and 

transfer center, and counseling.  

Students who completed the fall 2019 semester with a 3.25 GPA or higher and 

had completed 12 or more college-level credits with a C or better received additional 

messaging. A college-level credit was considered to be any class with a 100+ number. 

Classes that were considered developmental or preparatory courses had a course number 

below 100. For example, introductory algebra was MAT 091. Whereas, college-level 

mathematics, college algebra, was MAT 151. Students who met this criteria were eligible 

to be an honors student and possibly receive the Honors Achievement Award. Students in 

this category received the same email message as the 2.5+ GPA group, with an additional 

bullet notifying them of their eligibility for the honors program, the Honors Achievement 

Award, and the link to learn more about it.   

End-of validation advising email. The final email communication was sent to 

students who participated in the validation advising visit. This email, similar to the end-of 
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required first-semester advising visit, contained a summary, links, and a validating 

statement. Example validating statements included, “Remember, you deserve to be here 

and you have what it takes to be an Automotive Engineer! I know you can do this.” 

Another example was, “You are an exceptionally capable student and it is evident you 

have the perseverance to be successful in your field! Continue with the amazing work.” 

Instruments and Data Sources 

 This action research project utilized a mixed methods design. Quantitative data 

were collected using two surveys given to the fall 2019 STEM cohort. The two survey 

instruments were the Theory of Planned Behavior (TBP) Intent to Persist and the College 

Experience Survey. Both instruments were given as a pre- and post-intervention surveys. 

The qualitative data were obtained through (a) researcher journal, (b) email 

communication, (c) student validation interviews, and (d) individual phone interviews. 

Each data source has been explained in detail below. Table 1 provided an outline of all 

instruments and data sources. In the table, I also identified the data type, details about the 

data source, and the research questions informed by the data. See Table 1 on the next 

page. 
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Table 1 

Instrument and Data Sources Overview 

Instruments and Data Sources Data Type Detail Research 
Question(s) 

TPB Intent to Persist Survey Quantitative 

• Pre/Post intervention 
• 7-point semantic 

differential scale 
• 7 constructs  
• 6 open-ended questions 
• 44 items pre- 
• 21 respondents pre- 
• 47 items post- 
• 14 respondents post 

RQ2, RQ3, 
RQ4 

College Experience Survey Quantitative 

• Pre/Post intervention 
• 6-point Likert scale 
• 4 constructs 
• 8 open-ended questions 
• 57 items pre- 
• 11 respondents pre- 
• 60 items post- 
• 11 respondents post- 

RQ1 

Student Interviews  
(Validation Advising) Qualitative 

• During Intervention 
• Semi-structured protocol 
• 9 participants 

RQ1, RQ2, 
RQ3, RQ4 

Researcher Journal  Qualitative 

• Ongoing 
• Visit summaries 
• Reflections 
• Validating statement(s) 

RQ1 

Email Communication Qualitative 

• Ongoing 
• Advising visit summaries 
• Validating statement 
• Resources 

RQ1 

Individual Phone Interviews Qualitative 
• Post-intervention 
• Semi-structured protocol 
• 7 participants 

RQ1, RQ2, 
RQ3, RQ4 

 

 Theory of Planned Behavior Intent to Persist Survey. To begin the study, 

during the fall 2019 semester before the interventions were implemented, the pre-
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intervention TPB Intent to Persist survey was administered. The survey was designed to 

gauge students’ beliefs, attitudes, and intentions about persisting in a STEM field and 

earning a STEM degree. The survey was comprised of “direct measure items” (Ajzen, 

n.d.), and was divided into the seven constructs of the TPB model: (a) behavioral beliefs, 

(b) attitude toward the behavior, (c) normative beliefs, (d) subjective norms, (e) control 

beliefs, (f) perceived behavioral control, and (g) intention. The survey included five to 

seven questions for each of the seven constructs. The TPB Intent to Persist survey used a 

seven-point semantic differential scale.  

A survey item for behavioral beliefs was; “If I persist to degree completion in 

STEM, I will be better prepared for my future,” with a seven-point semantic differential 

scale with options ranging from “Strongly disagree” to “Strongly agree.” An item for 

subjective norms was, “Important family members think that I should persist in a STEM 

field and earn a STEM degree in the future.” Students responded on a seven-point 

semantic differential scale ranging from “Should not” to “Should.” Another item, for 

example, assessed perceived behavioral control, “I am confident that if I wanted to, I 

could persist in STEM and earn a STEM degree in the future.” The seven-point semantic 

differential scale ranged from “Definitely false” to “Definitely true.”  

Following the survey items, six open-ended questions were include to allow 

students to identify salient issues and validate the literature in regard to (a) behavioral 

beliefs, (b) normative beliefs, and (c) control beliefs. Example open-ended questions 

included items about behavioral beliefs—“What would be some positive/negative 

outcomes as a result of persisting in STEM and earning a STEM degree?” normative 

beliefs—“Who would approve/disprove of you persisting in a STEM field and earning a 
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STEM degree?,” and control beliefs—“What things would make it easy/difficult to 

persist in a STEM field and complete a STEM degree?” 

 At the end of the survey, a set of demographic questions were asked about 

students’ gender, ethnicity, first-semester attendance at EMCC, and their age. Students 

were also asked to create a unique identification code so the researcher could match their 

pre- and post-intervention surveys.  

 When all interventions were completed, students were given the TPB Intent to 

Persist survey as a post-intervention assessment. Generally, the post-intervention survey 

had the same questions as the pre-intervention survey, however, there were three 

additional items. The post-intervention TPB Intent to Persist survey asked students to 

identify if they were exposed to any advising experiences, STEM ROAR, first-semester 

academic planning, and/or second-semester advising (validation advising), experiences. 

They were asked to identify their level of engagement in the advising experiences by 

indicating which best reflected their level of engagement on a six-point Likert scale. For 

example, for STEM ROAR, ratings were done on a scale from “Excellent,” to “I did not 

participate.” The complete survey has been provided in Appendix C. 

 College Experience Survey. The College Experience Survey was administered a 

week after the TPB Intent to Persist survey. The College Experience survey was designed 

to identify the forms of validation students had experienced since they started at EMCC. 

The survey used a six-point Likert scale to assess students’ level of agreement with the 

validating experience items. The survey was divided into four sections including (a) in-

class instructor validation, (b) out-of-class advising validation, (c) out-of-class important 

others validation, and (d) out-of-class EMCC staff validation. Each section asked 
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between 10 and 13 Likert scale items, and each section had the same two open-ended 

questions based on who provided the validation.  

The items reflected forms of validation described in Rendón Linares and Muñoz’s 

(2011) review of validation theory. In the article, Rendón Linares and Muñoz listed forms 

of validating experiences that included: 

• Faculty took the time to learn their names and refer to them by name. 
• Faculty gave students opportunities to witness themselves as successful 

learners. 
• Faculty ensured that the curriculum reflected student backgrounds. 
• Faculty shared knowledge with students and became partners in learning. 
•  Faculty told students, “You can do this, and I am going to help you.” 
• Coaches took the time to help students select courses and plan their futures. 
• Parents, spouses, and children supported students in their quest to earn a college 

degree. 
• Faculty encouraged students to support each other (i.e., form friendships, 

develop peer networks, share assignments, provide positive reinforcement). 
•  Faculty and staff served as mentors for students and made an effort to meet 

with them outside of class such as in patio areas, in cafeterias, and/ or in the 
library. (Rendón Linares & Muñoz, 2011, p. 15).  

 

Additionally, some items were adapted from Elisabeth A. Barnett’s (2011) article, 

Validation experiences and persistence among community college students. See Table 2 

for adapted items used in the College Experience survey. I requested permission from Dr. 

Barnett, project lead for the Center for the Analysis of Postsecondary Readiness, to use 

and adapt some of the survey items. Barnett granted permission to use all or parts of her 

survey as long as I stated in my written documents they are based on her research. 

Barnett’s (2011) survey instrument measured the following variables: “(a) faculty 

validation, (b) intent to persist in college, and (c) academic integration” (p. 216). Barnett 

developed the items for the variable ‘faculty validation’ based on the literature. Then, the 

items were reviewed by national experts on student development and student persistence 
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in postsecondary education. Barnett (2011) also received suggestions and comments on 

the items from Laura Rendón, Romero Jalomo, and Amaury Nora.  

Table 2  

Adapted Items used in College Experience Survey 

Items from Barnett (2011)  
 Items as Adapted for This Study 

 
I am encouraged by my instructors to 
openly share my views in class 

  
My instructors encourage me to share 
my views in class 
 

My instructors make me feel as though I 
bring valuable ideas to class 

 My instructors make me feel like I 
add value to the class 

People of color are encouraged to 
contribute to the class discussion 

 People of color are encouraged to 
share their ideas in class 

Women are encouraged to contribute to 
the class discussion 

 In class, women are encouraged to 
share their ideas  

I feel like my personal and family 
history are valued in class 

 My instructors make me feel like my 
personal and family history are 
important 
 

My instructors provide lots of written 
feedback on the assignments I turn in 

 My instructors provide positive 
feedback and acknowledge when I do 
class assignments well 

 

The purpose of the open-ended questions was to elicit concrete examples of when 

students experienced validation. Again, the two questions followed each of the four 

construct sections: (a) in-class instructor validation, (b) out-of-class advising validation, 

(c) out-of-class important people validation, and (d) out-of-class EMCC staff validation. 

The two open-ended questions were: “Please share an example when an 

(instructor/advisor/important person/EMCC staff member) made you feel like you were a 

capable college student,” and “Please share an example when an 
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instructor/advisor/important person/EMCC staff member valued your cultural 

background, personal identity, and/or family history.”  

In-class instructor validation. The first section asked survey items related to in-

class validation by instructors. Students were asked to reflect on the classes they were 

taking that semester. There were 13 Likert-scale items and two open-ended questions. 

Sample items included “My instructors know my name,” “My instructors make me feel 

like I am a capable learner,” and “People of color are encouraged to share their ideas in 

class.”  

 Out-of-class advising validation. The second part of the survey was also 

comprised of 13 Likert-scale items and two open-ended questions. The second part asked 

students to reflect on their advising experiences, out-of-class validation, since they started 

at EMCC. Students were asked to identify the name of their advisor(s). Asking students 

to state the name of their advisor helped inform who provided the validation. Sample 

items included “My advisors value my cultural identity,” “My advisors encourage me to 

continue with my goals,” and “I feel like my advisors think I am capable of being 

successful.” Again, two open-ended questions were included to elicit specific examples 

of validation.  

 Out-of-class, important people validation. In the third section, there were 10 

Likert-scale items and two open-ended questions. Students were asked to reflect on their 

experience with important people in their lives since they started at EMCC. Important 

people included family, friends, peers, significant other, children and so forth. The Likert 

items were modeled after the earlier advising questions. Sample items included 

“Important people in my life actively reach out to offer support,” “Important people in 
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my life actively reach out to offer academic assistance,” and “Important people in my life 

check my progress to ensure I am reaching my goals.”  

 Out-of-class, EMCC staff validation. In the fourth section, students were asked to 

reflect on their experiences with EMCC staff members since they first started at EMCC. 

EMCC staff members included tutors, peer mentors, cashiers, admissions representatives, 

financial aid staff, college administration, and so on. There were 11 Likert-scale items 

and two open-ended questions. Three examples of the items were “I feel like EMCC staff 

truly care about me,” “EMCC staff ask personal questions to get to know more about me 

and my identity,” and “EMCC staff encourage me to develop relationships with my 

peers.” 

 Following the same demographic questions as the TPB Intent to Persist Survey, 

students were asked to identify their gender, ethnicity, first-semester attendance at 

EMCC, and their age. Once again, students were also asked to create a unique 

identification code to match their pre- and post-intervention surveys. 

 After all interventions in this action research project were finished, students were 

asked to complete the post-intervention College Experience Survey. The post-

intervention survey asked students to reflect on in- and out-of-class validations they had 

experienced in their first semester at EMCC. Similar to the post TBP Intent to Persist 

survey, students were asked if they had participated in any of the advising experiences, 

ROAR, required first-semester academic planning, and second-semester advising. Again, 

students were asked to indicate their level of engagement with each advising experience. 

The full survey has been provided in Appendix D.  
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Researcher journal. For purposes of this study, I was the researcher. However, I 

was also the practitioner implementing the interventions. As such, I kept a journal of my 

interactions and thoughts about the interventions. I wrote how things were going, what 

actions were being taken, challenges, and effective techniques. I also took notes at the 

end of each advising visit with the students. In so far as possible, I took notes 

immediately after the advising session so the information was fresh in my mind. On a few 

occasions I had to wait until a few hours later because I had back-to-back advising 

sessions and there was not sufficient time between sessions to journal. The journal 

contained general notes about the advising visits and a reflection on the specific advising 

session. I also noted what validation I felt I provided to the student during the advising 

session. Journaling was done for the required first-semester advising visits, and also for 

the validation advising visits. 

Email communications. Students were sent a minimum of three email 

communications: (a) end-of required first-semester advising, (b) first-semester wrap-up 

email, and (c) end-of validation advising. At the end of each advising visit, I reflected on 

the visit and wrote in my researcher journal. The journal reflection informed validation 

matters I provided to students in email communications.  

Student interviews. During the validation advising visits, I used a semi-

structured interview protocol. The protocol was framed as an interview, however, the 

questions were woven throughout the advising session to reflect a more natural 

conversation as opposed to an interview. Questions from the protocol were designed to 

(a) elicit responses about how students were doing, (b) reflect on validation experiences, 

(c) obtain input about their beliefs, attitudes, and intent to persist in a STEM degree, and 
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(d) provide at least one out-of-class validation experience. Sample questions from the 

interview protocol included: “How is your semester going so far?,” “How is your 

classroom experience going?,” and “How do you feel about pursuing a STEM degree?” 

The complete set of interview items in provided in Appendix B.  

Individual phone interviews. The fourth element of validation advising states 

validation should occur in- and out-of-the-classroom. By validating students during the 

advising sessions, I was providing out-of-classroom validation, however, that may not be 

the only form of validation the student received. It was possible the students experienced 

validation in their academic classrooms, by other institutional agents, or possibly by their 

family members or friends. To obtain a more holistic view of the forms of validation 

students were experiencing during their academic careers, individual phone interviews 

were conducted to collect data on how students felt they were validated during their time 

at EMCC. The phone interviews were also used to validate the post-intervention survey 

instruments. In the individual phone interviews, students were asked general questions 

relating to their experience at EMCC in their first semester. I then provided students with 

a brief definition of validation and asked students to reflect on instances they felt 

validated and invalidated on campus. The phone interview ended with asking students 

about their intentions to continue in their STEM degree. The individual phone interview 

protocol can be found in Appendix E.  

Intervention participants. In all, 13 student participants were the focus of this 

study. Figure 3 below detailed the students and the interventions and data sources, which 

they provided.  
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Figure 3. Intervention Participants 

 

Procedure and Timeline for Implementation 

In this section, the procedures of the action research study have been described 

with respect to preparation, phases of the intervention, and data collection. I have begun 

by describing the procedures for the pre-intervention surveys, TPB Intent to Persist and 

College Experience. I then detailed the required first-semester advising visit and first-

semester follow-up email communication. Next, I have described the procedures for the 

validating advising visit. This was followed by the post-intervention TPB Intent to Persist 

survey and post-intervention College Experience survey procedures. Finally, I explained 

the procedures for individual phone interviews. A timeline for all procedures has been 

included at the end of this section.  

Pre-intervention surveys. After receiving Institutional Review Board approval 

for the study, the fall 2019 STEM cohort students were sent the TPB Intent to Persist 

consent form which included a link to the pre-intervention survey via Canvas. The survey 

was sent on October 15. A week later, on October 23, the College Experience pre-
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intervention survey was sent to the fall 2019 STEM cohort. In the communication about 

the College Experience pre-survey, students were reminded to please complete the TPB 

Intent to Persist pre-survey. A week later on October 30, there were very few responses 

from the Canvas postings.  

The following Monday, on November 4, I sent an email to students’ personal 

email and official Maricopa email. The email was sent from my ASU email account, and 

included the general consent and a link to both surveys. This garnered a few more 

responses, but still not many. A week-and-a-half later, on November 13, I sent another 

email students’ personal and Maricopa Community College email addresses. This email 

was sent from my EMCC email, and again contained the consent and links to both 

surveys. On November 17, I used a mail merge to personalize emails so individual 

students’ names appeared in the subject line and in the body of the email message. The 

first mail merge was sent to the students’ personal email accounts following the same 

format of consent and links. The next day, on November 18, I used a mail merge again to 

send the same email, but this one was sent to their official Maricopa Community College 

email address. The last two attempts were sent from my ASU email account. Twenty-one 

students completed the pre-intervention survey for TPB Intent to Persist and 11 

completed the College Experience pre-intervention survey.  

Required first-semester academic planning advising visit. The advising 

sessions were held the weeks of November 18 through December 9. Following the tenets 

of validation theory, I initiated contact rather than expecting students to come in and ask 

questions. The required first-semester advising visit was initiated through the Advisement 

Canvas shell. All students in the fall 2019 STEM Canvas group were asked to complete a 
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Google form to collect information about their degree and transfer goals. See Appendix 

F. The information collected helped the STEM advisors do some pre-work and generate 

individualized plans for each student who scheduled an appointment. Sample questions 

included, “Do you plan to attend part-time or full-time?” “What university do you plan to 

transfer to?” and “What is your major?”  

Once the Google form was submitted, students were prompted to call the 

advisement line to schedule a 30 minute appointment with one of the STEM advisors. 

Students who made an appointment, received a Google calendar invitation with a 

reminder of the date and time scheduled and an overview of what the advising session 

would cover. Students who filled out the pre-work form, but who had not scheduled an 

appointment received a follow-up communication, email or phone call, reminding them 

to please schedule an appointment.  

Students who had scheduled an appointment were asked to please complete the 

two pre-intervention surveys that had been sent to their emails before attending the 

appointment. When students came to their required first-semester academic planning 

advising session, they were asked if they had completed the pre-intervention surveys. 

Each student who participated during the weeks of November 18 through December 9 

indicated they had completed both pre-intervention surveys.  

At the conclusion of the required first-semester academic planning visit, each 

student received a print-out of their full education plan for the appropriate semesters. See 

the template in Appendix A. A summary of the advising session and a copy of their 

education plan was saved to their advising notes in their student center. Then, I reflected 

on the advising session and wrote in the researcher journal. Seven students participated in 
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the required first-semester academic planning advising visit during the aforementioned 

time frame.  

End-of required first-semester advising email. After journaling about the 

required first-semester academic planning advising visit, an email was sent to each 

student. Usually, the email was sent the same day as the advising session, or a few days 

later depending on time permitted after advising appointments. The email contained a 

summary of the session, links if any were discussed, and a validating statement.  

First-semester wrap-up email. The fall 2019 semester ended for students on 

December 13. Students were on a mid-year recess until January 11. During this time 

instructors worked on final grades and posting grades. Once grades were posted, I tracked 

GPAs, fall 2019 completed classes, and next semester spring 2020 enrollment. Between 

January 10 and January 12, I sent each student in the 2019 STEM FOI cohort a 

personalized email. The email included a validating statement, their GPA from fall 2019 

and additional resources to help them be successful in their next semester classes. 

Validation advising. To validate the quantitative data from the interventions, 

students who participated in the required first-semester advising session with me, were 

invited to attend a “second-semester advising session.” The validation advising visit was 

presented to students with the title, “second-semester advising session.” The recruited 

participants were the seven who had attended the required first-semester advising session, 

were reflected on in the researcher journal, and received the end-of required first-

semester email. However, there were a total of 26 students, including the seven, that 

visited with me for a required first-semester academic planning advising visit. The 

additional 19 received the required-first semester intervention and a validating statement 
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during the session. What they did not receive was end-of required first-semester email 

which included a validating statement. Further, I did not reflect on our advising session in 

the researcher journal. However, the 19 students received an advising note in their 

student center and I was able to analyze the advising note and reflect on it at a later time 

in the researcher journal. Because this group of 19 students received the required first-

semester advising visit, minus a validating email, they were also included in the 

recruitment for the validation advising visit.  

Part of my role as the STEM advisor was to track data for our new incoming 

cohorts. I had tracked our fall 2019 STEM cohort, 95 students, and determined which 

students had completed specific milestones, of which the required first-semester 

academic planning advising visit was one. Part of my tracking also included identifying 

which advisor the student had visited to complete the first-semester advising. I identified 

which students had visited with me, a total of 26. Following the tenets of Rendón’s 

(1994) validation theory, I initiated contact and sent them an email on January 13 inviting 

them to participate in a second-semester one-on-one advising session. The email was sent 

to students’ Maricopa Community College email address. On January 15, the same email 

was sent to the students’ personal email. Students who accepted the invitation were 

emailed a consent form. Then, I worked with the student to set an appointment that was 

convenient for them. Once the validation advising appointment was scheduled, I sent the 

student a calendar invitation with an embedded reminder.  

The validation advising visits occurred during the weeks of January 20 through 

February 10. Each appointment was scheduled for a 45 minute visit, however some 

sessions were less than that, whereas others required a bit more time. When students 
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came in for their appointment, they were provided a copy of the consent form and asked 

to sign if they agreed to be audio-recorded. At the conclusion of the validation advising 

visit, each student was taught how to find the summary of their advising session(s) and 

the newest copy of their education plan in their student center. After the validation 

advising session, I reflected on the visit and wrote in the researcher journal.  

A total of nine students participated in the validation advising visit. Each advising visit 

was audio-recorded, then transcribed and analyzed. 

End of validation advising email. Once I had written in my journal about the 

validation advising visit, I sent an email to each student who participated. The end-of 

validation advising email included a recap of the session, any links discussed, and at least 

one validating statement. Emails were sent within one week of the validation advising 

visit. 

Post-intervention surveys. All students from the fall 2019 STEM cohort were 

asked to complete the post-intervention survey for TPB Intent to Persist and the post-

intervention survey for College Experience. On February 6, I used mail merge to send a 

personalized email to each students’ official Maricopa email. The personalized email had 

the students name in the subject line and in the body of the email. All these emails 

recruiting students for post-intervention surveys were sent from my ASU email and 

contained the consent form and two links. One link for the TPB Intent to Persist post-

intervention survey, and the other link for the College Experience post-intervention 

survey.  

On February 10, all students in the fall 2019 STEM cohort received the post-

intervention survey email to their personal email via mail merge. The post-intervention 
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survey email was sent to the fall 2019 STEM cohorts’ personal emails on February 16 

once gain using mail merge. The final attempt to collect student responses to the post-

intervention survey was on February 21. On this date, I used mail merge to send the post-

intervention survey emails to students’ personal email addresses and their Maricopa 

Community College email addresses. With each reminder email that was sent, one or two 

survey responses were garnered for each survey. Fourteen students completed the post-

intervention survey TPB Intent to Persist. Eleven students completed the College 

Experience post-intervention survey. 

Individual phone interviews. When students came to the validation advising 

session, they were informed their participation also included participating in a focus 

group. On February 4 students were sent an invitation with a future date and time for the 

focus group. I selected the time and date based on the nine students’ class schedules and 

when they all shared a similar break. Soon after the email was sent, three students 

mentioned they could not participate due to work schedules. It was important to get input 

from all students. Therefore, the decision was made to do individual phone interviews 

with each of the nine students. Before participating in the phone interviews, the nine 

students were asked to please have surveys completed.  

On February 8, I sent a personal email to each of the nine students who 

participated in the validation advising visit. The email was sent to their Maricopa email 

and I thanked them for their participation thus far. The email informed students the focus 

group would no longer be held and individual phone interviews would be conducted. The 

email also contained the consent form and the links to both the post-intervention TPB 

Intent to Persist survey and the post-intervention College Experience survey. In the email 
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I also requested students notify me when they had completed the surveys so we could set 

up a time for the phone interview. 

Individual phone interviews were conducted during the weeks of February 10 

through March 2. I followed up with each student to identify a day and time that was 

most convenient for them. Some students preferred the weekend, although most opted for 

a time before, after, or between their classes. When a date was set, a calendar invitation 

was sent to the student based on the agreed upon time. Each interview was scheduled for 

30 minutes, however, students were informed the interview should not take more than 20 

minutes. Before beginning the phone interview, I asked students if they had completed 

both post-intervention surveys. All students responded that they had. I obtained verbal 

consent from each student and conducted the interview. The phone interviews ranged 

from 11 to 21 minutes. The individual phone interviews were audio-recorded, then 

transcribed, and analyzed. 

Timeline 

 In Table 3, I have provided the timeline of the study. The table is organized by 

timeframe, actions taken and specific procedures.  
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Table 3 

Project Timeline and Procedures 

Timeframe Actions Procedures 

September 9 – 
September 20  

Assigned Fall 2019  
STEM cohort to advising 
Canvas 

• Uploaded list of students who 
participated in STEM ROAR 
and registered for fall classes  
 

October 15 – 
November 18 

Sent consent form and  
TPB Intent to Persist and 
College Experience pre-
surveys  

• Sent an email to students 
enrolled in the STEM Canvas 
group with consent and pre-
survey links 

• Sent email reminders every few 
days to elicit more responses 
 

November 18 – 
December 9 

Conducted first-semester 
academic advising 
planning visit and  
provided full education 
plan 

• Sent pre-work form to Fall 2019 
STEM cohort 

• Participants set-up advising visit 
with welcome desk (WD) 
staff 

• Followed-up with students who 
completed pre-work but did 
not set appointment 

• WD set appointment for 
advising visit 

• Conducted 30 minute visit 
• Reflected on advising session in 

researcher journal 
• Sent follow-up validating email 

 
January 10 – 
January 12  

Sent first-semester wrap- 
up email to all Fall 2019 
STEM cohort 

• Tracked fall 2019 GPA for Fall 
2019 STEM cohort 

• Tracked number of completed 
credits for Fall 2019 STEM 
cohort 

• Separated students into three 
categories: below 2.5 GPA, 
2.5 GPA or higher, and 3.25 
GPA or higher + 12 college-
level credits  

• Sent email with GPA, resources, 
and validating statement(s) 
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January 13 – 
January 15 

Recruited participants  
for validation advising 
 

• Identified students who 
participated in first-semester 
visit 

• Sent an invitation email 
• Scheduled time to interview 

 
January 20 – 
February 10 

Conducted validation 
advising visit interview 

• Provided student consent form 
• Conducted 45 minute interview 
• Reflected on advising session in 

researcher journal 
• Sent follow-up validating email 

 
February 6 – 
February 21 

Sent consent and Post - 
TPB Intent to Persist 
survey and College 
Experience survey 

• Sent email to Fall 2019 STEM 
cohort with consent and pre-
survey links 

• Sent email reminders every few 
days to elicit more responses  
 

February 8  Recruited participants  
for individual phone 
interviews 
 

• Contacted nine students who 
participated in validation 
advising 

• Set a convenient time and date 
for phone interviews 
 

February 10 – 
March 2  

Conducted individual 
phone interviews 

• Obtained student consent 
• Conduct 20 minute phone 

interview 
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CHAPTER 4 

DATA ANALYSIS AND RESULTS 

 The results have been presented in three sections. In the first section, I have 

provided details about the quantitative data. Quantitative data were collected from two 

instruments. The first instrument was the Theory of Planned Behavior (TPB) Intent to 

Persist that assessed seven constructs, which was administered on two occasions as a pre- 

and post-intervention survey. The second instrument was the College Experience that 

assessed four constructs, which was conducted on two occasions as a pre- and post-

intervention survey. Students in the fall 2019 cohort who indicated they were pursuing a 

science, technology, engineering, and mathematics (STEM) degree and identified as 

women and/or belonging to an underrepresented minority group were given the pre-

intervention survey mid-fall semester. The post-intervention survey was administered at 

the conclusion of the intervention in February. In the quantitative section, I have provided 

reliability data and descriptive statistics for both instruments. 

 In the second section, results from the qualitative data were provided. Results 

were compiled from interviews completed with nine students who participated in the 

validation advising visit, and seven students who participated in individual phone 

interviews. Email communications, a researcher journal, and open-ended questions from 

the surveys also provided data that were analyzed in this section. The third section 

provided a summary of the quantitative and qualitative results.  

Results for Quantitative Data 

 Results for the quantitative data have been presented below. First, reliability data 

have been presented for the pre- and post-intervention TPB Intent to Persist surveys. 
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Next, I presented pre- and post-intervention means and standard deviations for the seven 

constructs from the TPB Intent to Persist surveys. Third, reliability measures for the pre- 

and post-intervention College Experience surveys were presented. Fourth, I have 

provided the means and standard deviations for the constructs from the College 

Experience survey. Given the small sample sizes for the groups completing the surveys, 

only descriptive statistics have been presented. 

 Reliability of the Theory of Planned Behavior Intent to Persist Instrument. 

Prior to analyzing the means of the TPB Intent to Persist instrument, Cronbach’s alpha 

reliability coefficients were computed for each construct using the SPSS reliability 

program. The surveys used to examine students’ perceptions about persisting in a STEM 

field and earning a STEM degree included seven constructs from the TPB. The constructs 

were: (a) behavioral beliefs, (b) attitude toward the behavior, (c) normative beliefs, (d) 

subjective norms, (e) control beliefs, (f) perceived behavioral control, and (g) intention. 

Items for each of these constructs can be found in Appendix C for the pre- and post-

intervention surveys. For the behavioral beliefs scale, items 15 and 20 from the 

instruments have been reverse scored. For the control beliefs scale, all five items, items 

25-29 from the instruments have been reverse scored. The reliabilities for the pre- and 

post-intervention TPB Intent to Persist Instrument have been presented in Table 4. The 

data were based on seven-point semantic differential scales.   
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Table 4 

Cronbach Alpha Reliabilities of Pre- and Post-intervention TPB Intent to Persist 

Instruments 

 TPB Constructs Pre-TPB Intent to Persist Post-TPB Intent to Persist 

Behavioral Beliefs .60 .45 

Normative Beliefs .82 .91 

Control Beliefs .52 .82 

Attitudes Toward the Behavior .66 .66 

Subjective Norms .79 .78 

Perceived Behavioral Control .80 .83 

Intent to Persist .58 .85 

 

 A reliability coefficient of .70 or higher has been considered an acceptable level 

of reliability. Such a coefficient confirmed the reliability of the subsets of items for each 

of the constructs the survey assessed. Only three of the seven constructs in the pre-

intervention survey met this standard. Overall, the reliabilities in the pre-intervention 

TPB Intent to Persist suggested care must be taken when interpreting the scores because 

of the low reliabilities for many of the scales. However, the normative beliefs, subjective 

norms, and perceived behavioral control scales had acceptable levels of reliability and 

therefore are more interpretable. For the post-intervention TPB Intent to Persist 

instrument, all except for two constructs met the acceptable reliability coefficient of .70 

or higher. Removing items from any of construct scales with reliabilities below .70 did 

not increase the level of reliability for those scales.  
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 The means and standard deviations for the seven constructs across the two times 

of assessment for the pre- and post-intervention TPB Intent to Persist Surveys have been 

presented in Table 5. Interpretations for the data must be made cautiously due to the 

varying reliabilities in the measures. Three constructs were more interpretable. They 

were: normative beliefs, subjective norms, and perceived behavioral control along with 

attitudes toward the behavior, which was close to the value of .70.  For these four 

constructs, the means at the post-intervention assessment were essentially the same as the 

means at the pre-intervention assessment, differing by -0.19, -0.08, +0.14, -0.04 points, 

respectively.  Thus, there were little to no changes in the scores for these constructs 

between the pre- and post-intervention assessments.  

Table 5 

Means and Standard Deviations for TPB Intent to Persist Constructs 

 Pre-intervention Survey* Post-intervention Survey* 

TPB Constructs M SD M SD 

Behavioral Beliefs 5.26 0.73 5.44 0.66 

Normative Beliefs 6.08 0.99 5.89 1.19 

Control Beliefs 4.70 0.97 3.91 1.64 

Attitudes Toward the Behavior 6.44 0.63 6.40 0.59 

Subjective Norms 5.85 1.11 5.77 1.23 

Perceived Behavioral Control 5.80 0.88 5.94 0.85 

Intent to Persist 6.46 0.57 6.38 0.90 

 
Note: *—Pre-intervention means and SDs were based on n = 21; whereas, post-
intervention means were based on n = 14. 
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 Reliability of the College Experience Instruments. Cronbach’s alpha reliability 

coefficients were computed before analyzing the means for the College Experience 

instruments. The College Experience measure was used to examine the forms of 

validation students experienced while attending EMCC. The survey included four 

constructs: (a) in-class instructor validation, (b) out-of-class advising validation, (c) out-

of-class important people validation, and (d) out-of-class EMCC staff validation. The 

items for each construct are presented in Appendix D. Cronbach’s α was computed using 

SPSS to determine the reliability for each of the four constructs. The reliabilities for the 

pre- and post-intervention College Experience Surveys have been presented in Table 6. 

The data were based on a six-point Likert scale on students’ level of agreement with 

respect to their experiences of being validated. 

Table 6 

Cronbach Alpha Reliabilities of Pre- and Post-intervention College Experience 

Instruments 

College Experience Constructs Pre-College Experience Post-College Experience 

In-class Instructor  .92 .96 

Out-of-class Advisor  .95 .87 

Out-of-class Important People  .90 .95 

Out-of-class EMCC Staff  .94 .92 

  

The reliability coefficients for the pre- and post-intervention College Experience 

measures were all above .70, which was an acceptable level of reliability. Additionally, it 
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confirmed the reliability of the set of items for each of the four constructs assessed by the 

instruments.  

The means and standard deviations for the four constructs across the two times of 

testing for the pre- and post-intervention College Experience Surveys have been 

presented in Table 7. 

Table 7 

Means and Standard Deviations for College Experience Constructs 

 Pre-intervention Survey* Post-intervention Survey* 

College Experience 
Constructs 

M SD M SD 

 

In-class Instructor 

 

4.96 

 

0.67 

 

5.16 

 

0.85 

Out-of-class Advisor 4.89 0.90 5.70 0.42 

Out-of-class Important Person 5.10 0.59 5.17 1.02 

Out-of-class EMCC Staff 4.70 0.89 5.12 0.75 

 
Note: *—Pre- and post-intervention means and SDs were based on n = 11.  

 
 A modest gain of +0.20 points was demonstrated for validation of the student for 

the in-class instructor variable. More substantial gains of +0.81 points for the advisor 

variable and +0.42 points for the EMCC staff variables were demonstrated in the results. 

Finally, almost no gain, +0.07 points, was shown for validation by important persons, 

those close to the students.   
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Results for Qualitative Data 

In this section, results from the qualitative data have been presented. First, a 

summary of the data sources were provided. Next, an overview of the qualitative analysis 

process has been described. In Table 8, I have displayed the themes, the associated 

theme-related components, and assertions that emerged from the analysis process. Then, 

each theme has been discussed along with quotes that were used to support the themes 

and assertions. 

Qualitative data sources. The qualitative results were based on the analysis of 

five different data sources: (a) interviews from validation advising, (b) individual phone 

interviews, (c) researcher journal, (d) email communication, and (e) open-ended 

questions from surveys. Nine validation interviews were collected. Of those nine, seven 

participated in the individual phone interviews, as well. Notes were taken in the 

researcher journal for seven students who participated in the required first-semester visit, 

and the nine students in the validation advising visit. There were a total of 16 “end-of 

advising” emails. These 16 emails included a total of seven emails from the end-of 

required first-semester advising and nine emails from the end-of validation advising. 

Additionally, all students from the fall 2019 STEM cohort received a first-semester wrap 

up email. Each survey instrument included a set of open-ended questions. The TPB Intent 

to Persist survey contained a total of six open-ended questions, which resulted in a total 

of 12 open-ended questions because these items were present on both the pre- and post-

intervention surveys. Twenty-one students responded to the open-ended items on the pre-

intervention survey and 14 responded to them on the post-intervention survey. The 

College Experience survey had a total of eight open-ended questions. This resulted in an 
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overall analysis of 16 open-ended questions from pre- and post-intervention surveys. 

Eleven students responded to these items on the pre-intervention survey and eleven 

responded to the items on the post-intervention survey.  

 Qualitative analysis process. Saldaña (2013) and Creswell (2015) suggested 

conducting preliminary analysis as the first step in data analysis. This preliminary 

analysis included writing memos in the margins, preliminary words or phrases, or 

jottings. My first analysis of the qualitative data consisted of writing down first 

impressions and taking narrative notes of what was happening in the text. In the second 

analysis of the qualitative data, 168 initial codes were identified during the coding 

process. Similar codes were grouped together, and redundant codes were removed 

(Creswell, 2015). The grouped codes informed the development of larger categories. At 

the next step, the larger categories were aggregated into theme-related components and 

those were grouped to form four major themes. In Table 8, I have presented the themes, 

theme-related components, and the assertions that emerged from the analysis. Table 8 has 

been presented on the next page.   
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Table 8  

Themes*, Theme-related Components, and Assertions 

Themes and Theme-related Components Assertions 

Factors influencing college success 
1. Planning by taking into account time 
2. Engaging in help seeking behaviors  
3. Using family, peer, and campus 

support 
4. Developing a plan to address barriers 

1. Students were more prepared to 
persist in STEM when they had a plan 
and used strategies and resources to 
tackle challenges and barriers.  

Instructor validation 
1. Providing feedback and support 
2. Experiencing teaching style 
3. Undergoing in-class invalidation  

2. Purposeful feedback and support on 
an individual level improved STEM 
self-efficacy; whereas, in-class 
invalidation generated self-doubt and 
questioning of STEM persistence.  

Advisor validation 
1. Acknowledging identity and 

background 
2. Praising 
3. Expressing confidence in students’ 

abilities  
4. Coaching 
5. Solidifying transfer goals 
6. Invalidating student 

3. Students experienced instances of 
validation and invalidation from their 
academic advisor where validation led 
to increased confidence, feelings of 
support, and persistence. 

STEM Persistence 
1. Thinking STEM = job opportunities 

and financial success 
2. Increasing knowledge in mathematics 

and science 
3. Obtaining a degree in an area of 

interest 
4. Expending effort, STEM degree takes 

a lot of time and work 
5. Pursuing STEM can affect mental 

health and well-being 
7. Considering money/cost 
8. Intending to persist 

4. Students intended to persist in STEM 
and acknowledged the benefits of 
earning a STEM degree, but were 
concerned about the time 
commitment, course difficulty, 
influences on mental health, and the 
financial costs. 

 
Note: *—Themes are in italic font.  
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 Factors influencing college success. Assertion 1— Students were more prepared 

to persist in STEM when they had a plan and used strategies and resources to tackle 

challenges and barriers. Students were asked about what would enable or prevent them 

from persisting in a STEM field and completing a STEM degree on the pre-and post-

intervention surveys. Their responses, in combination with observations from the 

validation advising visit, and phone interviews provided information from which this 

theme and its related assertion emerged. The following theme-related components led to 

Assertion 1: (a) planning by taking into account time; (b) engaging in help seeking 

behaviors; (c) using family, peer, and campus support; and (d) developing a plan to 

address barriers.  

 Planning by taking into account time. In the TPB Intent to Persist survey, 

students were asked to share what things would make it easy or enable them to persist in 

a STEM field and complete a STEM degree. Similarly, students were asked to share what 

things would make it difficult or prevent them from persisting. Over half of students’ 

responses related to time. For example, concise, but telling responses were provided by 

students who wrote or said, “more time;” “time management;” “lack of time;” “figuring a 

schedule;” “amount of work;” and “balance work and school.”  

 Students who had a successful first semester attributed their successes to their 

ability of “staying on top [of things];” “completing homework before it is due;” and 

“getting ahead.” To ensure this success, students had to plan their time. Sofia shared her 

specific first-semester practices with respect to time that led to her success in the 

following conversation: 
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Nuria: Are there specific practices that you can think about that you used during 
your first semester that you'll continue applying like into your second semester to 
ensure that those good results occur again.  
 
Sofia: I mean, the only thing I can say is like just my drive. Like, I really want to 
get a good GPA and I really want to maintain it. I’d think, I like stay on top of 
everything.  
 
Nuria: OK. How do you stay up on everything?  
 
Sofia: For me, it's getting ahead.  
 
Nuria: OK. So like doing your assignments before they due or what do you mean 
by getting ahead?  
 
Sofia: Like, I’m always, I always know my work load before it’s there, like I 
always go at least one or two weeks ahead. If it’s possible to look at all the work 
that I need to do and plan it out because there’s ... I work so it’s like I have to 
manage my time with that too. So, it’s just about managing everything. 

 

In addition to her drive, Sofia was able to name the specific practices related to managing 

her time that helped her complete her first semester. She planned out all of her 

assignments and completed homework one or two weeks before it was due.  

 Lucy reiterated the idea of completing homework. When asked to reflect on her 

exceptional grades and what helped her achieve them she shared,  

I guess just staying on top of my stuff. Like you know sometimes I procrastinate. 
I mean, I make sure I get it done at least. So just staying on top of it. And I kind 
of, I’m already learning this semester that it’s different in high school. […] Just 
making sure I’m staying on top of knowing my content. 
 

Lucy attended school full-time and worked a part-time job. When asked how she 

managed a full-time schedule she stated, 

I guess right now it works out. On Tuesdays, I don’t work. I’m here all day, so I 
have a few gaps between my classes. So it’s actually doing [school] work in 
between those gaps. You know there’s like an hour long. That is my main thing 
that helps a lot. That’s where I am able get my most work done. Otherwise, just 
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making sure that I’m setting aside time on the weekends to do stuff when I’m not 
working. 
 

Lucy credited her success to ensuring assignments were completed. Even though at times, 

she may have procrastinated, she made sure to complete her homework. She was able to 

complete this school work by planning days and times she would dedicate to doing 

school work. 

 Monique also discussed the importance of establishing time for completing 

homework. Monique was helped by building a schedule. When asked about her first 

semester, she said, “My first semester was pretty easy.” I asked her what made it easy. 

She explained further, “The schedule of it. Keeping up with everything. That’s what. 

Like keeping up on the homework. With work, and school, and homework.” I asked her 

to elaborate on how she maintained her schedule and she shared, “On the days that I 

didn’t have school, Friday, Saturday, and Sunday, I would work on the homework for the 

following week. So that’s how I would do it.” Monique had to be very mindful of her 

schedule because in addition to attending school full-time, she worked full-time, and she 

travelled over an hour from home to attend school. In addition to these commitments, she 

was also a parent. Monique built a schedule, planned for homework days, and in turn that 

made it easier for her to do well in her classes. Monique was able to successfully manage 

her school, work, and personal commitments by developing a schedule.  

 Students also shared that having fewer classes helped them do well during their 

first semester. Christian worked in addition to attending school. He attributed his first-

semester achievements to the lighter coursework load he took. He stated, “Well, last 

semester was pretty easy. Or I wouldn’t say easy. It was, you know, I only had the two 
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classes. So it was pretty mana ... was pretty manageable.” Because Christian only had 

two classes, he was able to manage his time and succeed. For the spring semester he 

enrolled full-time, for 15 credits. Within the first few weeks, he came to the conclusion a 

full-time schedule was “too much” and he decided to drop two classes to focus on two 

classes at a time. Julia described a similar experience. When asked about her first-

semester she stated, “It was very easy.” She elaborated further, “Because in my high 

school, we had like six classes. And honestly, during high school, I was slacking off. But 

now I’m trying to stay on top of things. So, now that I had three classes to go to at a time, 

it was easy.” Julia had a good first semester because she took fewer classes than she was 

used to in high school and she made a concerted effort to “stay on top of things.” 

 Engaging in help seeking behaviors. Another factor that influenced persistence 

was students’ ability and willingness to seek help when they encountered academic 

challenges. Students sought help in the form of instructor support and tutoring services. 

Students wrote about the need for support in their responses to the TPB Intent to Persist 

survey. With respect to indicating what would make it easy or enable/make it difficult or 

prevent them from persisting, students wrote, “Having access to help/support with 

tougher classes;” “My problem solving skills;” “Going to tutoring;” and “Taking 

advantage of the tutoring services that EMCC offers.” Thus, students sought help in a 

number of places.  

 In our validation advising visit, Sofia shared she was having a difficult time in 

mathematics. She mentioned, “I just was at a low grade for such a long time and there’s 

even a point where I was at a failing grade, so I was trying to work with that.” I asked if 
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there were services on campus that she took advantage of or that helped her ensure she 

managed her time or helped her be successful. Sofia shared,  

I think the only thing that I really used was just the tutoring services. I was at 
tutoring almost every other day that I wasn’t in class. […] Yeah I was struggling, 
and the whole time I had like a C throughout the whole semester, but I really went 
every other day and I’m glad that I did good on the final.  

 

Because Sofia sought out help when she faced an academic challenge, she completed her 

college algebra class with a B and was able to enroll in the next mathematics course in 

the sequence, trigonometry.  

 Marcos also experienced success in his class because he said he used services 

offered in the tutoring center. When we talked about his first semester, Marcos shared it 

was great, except his most difficult class was English 101. He addressed how in high 

school he just had to write about the topic provided and he would earn 100 percent. He 

employed this strategy with his first ENG 101 writing assignment and did very poorly. 

He went on to share that he improved on his second assignment, but his grade was not yet 

where he would have liked when he said, “The other essay, like the second essay. It was 

not as bad as the first, but it was not good either.” Marcos recognized he was having 

difficulty in succeeding in class and sought out help when he claimed.  

Yeah, it got to the point where I was like, okay, you know what? On the third and 
the fourth, I’m really gonna like go on it. I’m going to review it, rewrite it, and 
then review it again and then get the editor to help me, and then he would be like, 
“OK. This, move it. We could probably change up this and then that” … that 
dramatically improved. Like … now I was starting to get some really good scores 
on … on the essays, they were not perfect, but they were pretty good. I was 
starting ... instead of like getting 60 percent on, yeah, that’s how bad it was, it was 
starting to get like 80 and then I think my highest one was 86. I was pretty happy. 
I was like, wow, okay that’s a lot. 
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Upon realizing he was not receiving good grades on his English papers, Marcos sought 

help to improve his writing. As a result, he made great strides in his class and passed the 

course. At the time of the validation advising visit, Marcos was also experiencing 

difficulty in his mathematics class as demonstrated when he said,  

Because my hardest class right now is college algebra. That class is hard and I 
have to stay on top of it. It’s so hard ... it’s so excruciatingly hard because so, 30 
percent is based on your homework. So, if homework is 15 percent, quizzes is 10 
percent and then the rest are notes and all that ... anyways. The reason why it’s so 
hard is because, like. Like, I’m able to do the homework just fine. And then when 
it comes to quizzes, I struggle a lot. And, here’s the worst part. So, I talked to my 
instructor today and he’s like, “if you’re if you’re struggling this badly on the 
quiz, you really need to study hard and prepare yourself”, because he told me, to 
be honest the homework, the quiz, the notes, they all really don’t matter because 
that’s literally just 30 percent, 70 percent of my overall grade is on exams. 
 

In his college algebra class, 70 percent of his overall grade was dependent on exams. 

Although Marcos was doing well on his homework assignments, he was struggling with 

the quizzes. As such, he made the proactive decision to reach out to his instructor for 

guidance. His instructor was able to provide him the support he needed as shown when he 

said,  

So he, he actually taught me some ... He actually taught me that because I was 
having trouble going and looking back in the notes and in the videos and the 
homework, he told me ... He showed me ... He literally just told me, showed me 
today how to access all that. So he told me, yeah, you can literally go to anything 
you want. You can go to videos, the homework, or the quizzes take it as many 
times as you want. […] I could use them as practice and stuff. That way I can 
prepare myself for the exam. And. And that’s what exactly I’m going to do. I’m 
going to study every day. 
 

With the help of his instructor, Marcos was able to develop a plan to help him be 

successful in his college algebra class.  
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Although seeking academic support through tutoring and the instructor proved 

beneficial for quite a few students, not seeking help had the opposite effect. When we 

discussed going to tutoring for class, Mariana mentioned she usually did not go unless 

she had to; for example, some classes required a minimum number of visits as part of 

students’ grade. Then she said the following about her previous mathematics class,  

I don’t know, just personally, maybe I would have to in the future, but just like ... 
I don’t really like to ask people questions. I like to figure it out myself. Even if I 
have to google it or watch videos. I don’t do that that much. But sometimes I have 
to. And I just [inaudible] ... Like I, most of the time I end up figuring it ... figuring 
it out. Because my last math teacher like ... She was good but she like ... she 
wouldn’t cover everything in class. So, on some of the homework, we were just 
like ‘oh we didn’t learn that.’ So I ended up figuring it out. So I’m just like the 
type of person that doesn’t like asking for help [laughs a bit]. 
 

Mariana acknowledged the previous mathematics instructor did not cover all of the 

information, as a result she would teach herself the skills by spending time searching the 

internet and watching videos. Although it was commendable Mariana was proactive 

about “figuring it out on her own,” if she had asked for help she would have saved herself 

some time. Not asking for help or seeking help, did affect Mariana’s ability to complete 

one of her class assignments. In our validation advising visit, I asked Mariana how she 

felt about her first engineering class.  

Hmm. [She made a sort of displeased face and then chuckled a bit.] It just. Like, 
for example, I don’t really know that much about Excel. And my first actual 
homework I kind of winged it on Excel and I was like, ‘Oh, it’s not that bad,’ you 
know. Today, I have another homework assignment due and I was doing it. Then 
the last question I just ... I didn’t know how to do it. I googled it, it didn’t help 
me. I didn’t have anybody to ask, because I usually don’t talk to anybody in my 
class either. I was like d--n, I really should. 
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Mariana identified a concept with which she was not familiar and “winged it.” She hoped 

for the best without being fully certain whether she was completing the assignment 

correctly. Not asking for help in her first assignment affected her next assignment. She 

employed strategies that previously worked for her, such as searching online, but was 

unsuccessful and did not complete the assignment. Seeking help may have helped her 

understand the material and apply it to future assignments.   

 Using family, peer, and campus support. In addition to instructor support, 

students also benefited from the support of their family, peers, and other individuals on 

campus. Almost every student identified family, parents, or friends as individuals who 

approved of them persisting in STEM. Students also highlighted these individuals and the 

support they provided as things that enabled them to persist in STEM. Illustrative 

examples of students’ responses included, “Friends that can help me with assignments 

and the support of my family;” “Having supportive people around me to be there when I 

need them;” “Study groups with people from my class;” “Having support;” and 

“Encouragement from others.” These were a few of the comments students shared about 

support that made it easier to persist in STEM. 

 Mikey also described the importance of having support. Mikey did not do very 

well his first semester. He withdrew or failed all of his classes. When asked to reflect on 

something that went well during his first semester, Mikey shared the following ideas in 

our conversation, when he said, 

Mikey: Oh, yeah, the people. That’s definitely a big motive as to why I kept 
coming back to the campus. It’s just that people around here. It’s just a really nice 
place. It was kind of ... It felt better here than it did at home. That’s just ... It just 
felt that way. 
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Nuria: And when you say people is it like the students or …  
 
Mikey: The students ... the staff, especially too. The staff is really friendly here. 
They’re really nice, they teach you well. 
 

Despite not having a good first-semester start, the students and staff on campus supported 

Mikey so he returned to campus.   

 Christian also shared examples of when he felt supported by his peers. When 

Christian did not get the help he expected in class from his instructor, he relied on 

support from his peers. Christian shared that he and his peers would support each other in 

class. They also connected via social media and had a group chat via mobile text outside 

of class. He mentioned, “Yeah, we were, we would send each other whatever we missed 

and what not. Other than that, no we never ... We, we never really did a study group. But 

we did help each other out.” Christian mentioned this was how he managed the 

mathematics class. In his phone interview, Christian also discussed the support from his 

classmates as a form of validation when asked to describe a moment he felt validated.  

My classmate, one of my classmates was very supportive and he made me feel 
like I deserved to be in that class before I withdrew. Or he made me believe I 
could do it, you know, like he was very supportive of—or not supportive. What's 
the word? I forgot the word, but it made me feel like I was able to do it, but he 
was also supportive of my own decisions. 
 

Similarly, Monique received support from one of her classmates when she was having 

difficulty in pre-calculus.  

[H]e helped me finish one of the quizzes we had, while I was e-mailing you. He’s 
like, “don’t do it, don’t drop the class.” He’s like, “you got this. You do it.” […] 
He’s the one that actually helped me finish my quiz because I didn’t understand it. 
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Thus, in addition to providing academic support, peers also encouraged other students to 

continue with their classes and not give up. One student also received non-academic 

support that contributed to his success. Mikey had to walk an hour and a half to get to 

school each day. One of his classmates helped provide transportation.  

Yeah and during the middle of the semester, I started having to walk because my 
dad took his car back. So I’d have to walk from home to school and she would 
give me rides back on Tuesdays and Thursdays. 
 

 Family also provided the students support and increased their confidence in 

persisting in STEM. Monique described her husband as being a source of support. He 

provided encouragement and also offered to help her with her classwork.   

My husband’s always pushing me towards it. He’s the one that pushed me into 
going to school finally. He’s like, “you got this. You can do it.” He’s like, “you 
have homework. I’ll help you.” He’s like, “even though I might not know much,” 
he’s like, “you can teach me, and I’ll help you.” So he’s there to push me through 
it. Even though sometimes, I’m like, “I can’t do homework right now.” I’m like, 
“I’m tired. I’m done.” He’s like, “you gotta finish. You got this.” I’m like, 
“okay.” 
 

Lucy also shared an example of family support when she said,  

Yeah, definitely my parents are really supportive. Growing up, my parents always 
told me anything a boy can do, girls can do better. So my parents are definitely 
really supportive of me. Especially my dad. He was a biology major too. So 
knowing that, I also [have] that support system at home. 
 

Having a supportive family helped students see themselves as capable learners and 

continue to persist in their STEM degrees. This was further elaborated in the response to 

the survey item about an important person that made them feel like they were capable 

college students. One student stated, “My parents motivate me every day and are sure that 

I will be successful in the […] future and share that with people.” Another claimed, 
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“When my parents told me they would support me in decisions and will help me however 

they can.” A third student shared, “I was struggling with math once and my sister was 

very encouraging and reminded me to try my best and that I’ll do OK!” 

 Developing a plan to address barriers. During the validation visit, students were 

prompted to identify a barrier. Once a barrier was identified, I engaged in questioning 

them to encourage the student to be reflective and develop a solution to the problem. All 

students who participated in the validation advising visit identified a barrier and 

developed a plan to deal with it. Developing a plan increased the students’ self-efficacy. 

For example, Mariana had previously mentioned she generally does not ask for help then 

she said, “That is just how I am.” When posed with a potential future barrier, she was 

able to identify a solution as noted in the next conversation.  

Nuria: Why do you think that is? That you don't like to ask for help?  
 
Mariana: I don't know ... just ... I don't know it's just the way I am I guess.  
 
Nuria: OK. I definitely can relate to like, “I can figure this out on my own. I know 
I can figure it out.” Whether it’s like, like you said, going on YouTube or like 
reading something or going back to the resources that may have been shared, but 
you will likely encounter a situation where you just can’t find the answer. So what 
are you going to do in that situation?  
 
Mariana: I’m going to have to go to tutoring [chuckles and then both laugh]. 
 

Although Mariana found some humor in her solution, she was able to come up with a 

concrete plan about steps she could take when she faced a roadblock in one of her 

classes.  

 Lucy was also able to develop a plan to deal with a possible barrier. When 

reflecting on her first semester, Lucy maintained an area she wished she could have 
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approached differently was the online component of her mathematics classes. She 

mentioned it was easy to “finesse” her way through the online component and get the 

credit. She also stated,  

It’s just hard for me to retain the information because it’s easy to just like, not 
force myself to watch the videos, and just be like, “oh, I can figure it out”. So I’m 
not fully engaged in the lesson.  
 

Nevertheless, she acknowledged the importance of really understanding the material. 

Consequently, she identified a future solution.  

I guess maybe just setting up a better study space because the office that I do my 
homework at my house, it’s kind of dark in there and stuff. So and like, I know 
it’s easy to [be] distract[ed] by my phone. So maybe like setting aside my phone, 
so I’m forced to watch the video.  
 

Leilani also faced some difficulty with online classes. She excelled in her first semester 

except in her ENG 101 class. The class was offered online and Leilani received a D. 

Leilani identified that online learning “is not for her.” Yet, her program in Kinesiology 

required classes that were not offered at EMCC. This could potentially mean taking the 

class online. Reflecting back on what worked and what did not work with her online 

class, Leilani was able to develop a solution as illustrated in the following conversation.  

Nuria: But if you do have to take an online class for whatever reason in the future. 
Because some of those EXS classes, since we don’t offer them here, it might end 
up being taking them online. Or, if you really want to do them in person, you 
might have to drive out.  
 
Leilani: Yeah.  
 
Nuria: So if driving there isn’t going to be an option, as far as thinking like, well, 
what, what changes could you potentially make to be successful in an online 
class? What do you think that would be?  
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Leilani: [long pause] Umm…From what I learned, that to always check Canvas. 
[both laugh] Just you know, just in case. Always check like, ’cause I know they 
always provide notifications on the calendar. Like those helped me out a lot. It 
just ... I did buy an agenda and I do check it quite often.  
 
Nuria: Yeah.  
 
Leilani: So I’ve been writing down my homework for this semester. So maybe if I 
were to have it like, if I do another online class, I feel that would help a lot. 
 

In our required first-semester advising visit, Leilani had shared she was failing her online 

ENG 101 class because she had missed some assignments. At that time she 

communicated she did not have a planner or any way to track her assignments. Leilani 

was able to learn from that experience and had already adopted the strategy to help her 

with her spring classes. She later shared in our validation advising visit that she was using 

her planner for all her classes and had even started using it for work. The way Leilani 

talked about how she was using the planner was evidence she felt more comfortable 

about planning her future classes and ensuring she did not miss an assignment again. 

Thus, for Leilani, planning to overcome a barrier involved the use of a planner to 

schedule her assignments.   

 Instructor validation. Assertion 2—Purposeful feedback and support on an 

individual level improved STEM self-efficacy; whereas, in-class invalidation generated 

self-doubt and questioning of STEM persistence. Responses to the open-ended questions 

in the College Experience instrument and transcripts from the validation advising visit 

and individual interviews informed the in-class validating experiences that influenced 

students’ confidence in STEM. The following theme-related components comprised the 
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theme that led to Assertion 2: (a) providing feedback and support; (b) experiencing 

teaching style; and (c) undergoing in-class invalidation.  

 Providing feedback and support. Nearly all students shared an example of 

receiving purposeful or individual feedback from their instructors as an example that 

made them feel they were capable learners and college students. For example, one 

student claimed,  

My English instructor gave me feedback on a topic I had for an essay and I can 
tell she really read my work and thought of a response to my thesis. It was a very 
productive talk about a paper I was questioning my ability to write.  

 

With respect to feedback, in response to the survey item, students wrote, “My chem 

professor made me feel like I was capable of learning by furthering explaining something 

I didn’t know and then helped me understand it.” A third stated, “They would give us 

honest feedback and make us ask questions so that they could better understand where we 

were at with the class, they would then proceed to help us figure out where we were 

confused till we got the idea right.” Finally, one student suggested, “In my chemistry 

class my professor always helps us figure out the answers ourselves when we are 

struggling. This empowers me!”  

In addition to purposeful feedback, students also received individual support from 

their instructors. For example, several students claimed they received support when they 

said, “My BIO181 instructor always encourages me and she would tell me sometimes 

how I really do amazing work in her class;” and “After giving my opinions on a specific 

topic, my instructor made a point to call me out and explain how my opinion and answer 

to the question was a valued point to the topic.” Another claimed, “When the instructor 
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told me I was smart enough to do very well in her class, I just needed to ask more 

questions and make sure I knew what was going on.”  

 As a result of purposeful feedback and support students felt more confident in 

their abilities. The majority of these experiences of validation occurred in STEM courses. 

In our phone interview, Monique shared a validating example from one of her science 

classes about getting support from her chemistry teacher.  

I think in chem, like when we first started presenting ourselves, [at the] beginning 
of class. We were going around and see what everyone is majoring in and I’m the 
only one going for chemical engineering, especially like in any other of my 
classes, I’m the only one. Everyone’s going for mechanical or anything else and 
they look at me, they’re like, “what?” Like, “are you really going for that?” Like 
even my managers there, they’re asking me. Like, “well, you got the brains for it. 
Like go for it. Like don’t give up. You got it. You can do it. You’re going to be 
making more money than us, anyway.” I was just like, “okay, okay.” Then like 
my chem teacher, like she looks at me like I can do it, she’ll look at me and ask 
me things and I’m like, okay. Like more about [helping with] problems that we’ve 
been doing lately. 
 

Monique described getting personal attention from her female chemistry teacher and 

receiving individual support.  

Julia shared a similar example during her phone interview. She received 

individual feedback from her mathematics instructor. 

In my math classes, we would have study groups and me and my classmates 
would come together to solve a homework with the guidance of our professor and 
I would participate along [with] those and I would mostly [get] them right and if 
not, my teacher would just or just like correct me and show me what I did wrong 
and how to do it correctly. So that would make me feel confident in what I’m 
doing.  
 

Julia shared how getting that purposeful feedback made her feel more confident in her 

abilities with her mathematics class.  
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Experiencing teaching style. In the validation advising sessions and in the phone 

interviews, students discussed their instructors’ teaching styles. Some students had 

positive experiences based on their instructors teaching style and as a result they wanted 

to continue with STEM. When inquiring about her classroom experience, Lucy said the 

following about one of her science classes.  

Nuria: Well, I'm glad. How did you feel about this chemistry class?  
 
Lucy: I liked it a lot. I actually I’m really sad that [name deleted], I don’t know if 
he does more than CHM 130. But I saw this semester he is only doing CHM 130. 
I was sad because I might be interested in taking another classroom from him. 
Cause I liked his teaching style. 
 

Lucy had such a positive experience with her chemistry instructor’s teaching style so she 

wanted to take another chemistry class with him. Leilani also wanted to persist in STEM 

as a result of her instructor’s teaching style. In the validation advising visit, when asked if 

she planned to continue in STEM Leilani answered by indicating her instructor had a 

positive influence.  

Leilani: I like ... I’m starting to like science a lot. I did like science, but being in 
her classes, when she makes it … like when she says jokes and makes it all fun ... 
like, I like enjoy it more. And then even in, like in, the lab, as well. Even though 
we only have [had] one lab because it was Martin Luther King Day.  

 
Nuria: Oh yeah. [laughter] 

 
Leilani: This past week. But still it, it was like even fun that first day. So yeah, I 
could definitely see myself continuing into the STEM field. 
 

Leilani was enjoying her science class. She already enjoyed science, however she pointed 

out that her teacher really made it enjoyable which encouraged her to continue in STEM. 
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By comparison, at times, the instructors’ teaching style was invalidating and had 

an adverse effect on students. Invalidation was characterized as the opposite of 

validation, any act that did not enable students to trust their abilities to learn and gain 

confidence in being a college student.  When asked about how his first semester was 

going, Christian maintained that overall it went well except for his mathematics class, 

trigonometry. He stated, “Yeah. It was. It was OK. I would say the teacher I had last 

semester was not as helpful. But I kind of managed. For ... Like with my classmates and 

by myself.” He went on to elaborate about this experience in his phone interview when he 

shared an example of a time he felt like he did not belong.  

I would say last semester in trig, I’d say he wasn’t the best. He wasn’t like the 
worst teacher I’ve had, but it’s just, he … I don’t know. He basically made me 
feel like a nuisance in a way. Not—well, not mostly, not just me. He was just very 
sarcastic. And I feel like with multiple students, he made them feel like a … like, 
like they were just there, you know, he didn’t make, try to include them, showing 
that, you know, learning is like a lot more fun or we’re not like, he kinda just like, 
you know, taught out of the book and you know, did his job and was there like, 
you know. I imagine teachers to be like, you know, wanting to teach and wanting 
to share the information that they have, but [he] just did not make me feel that 
way. 

 

Christian did not feel like he belonged in his mathematics class. The instructor was 

dismissive and made Christian feel like he was a “nuisance.” His manner of teaching did 

not allow the instructor to connect with students, and in particular not with Christian. 

Christian’s perception was that instructors would enjoy teaching and make the class fun. 

However, in this case, the instructor did not teach this way. 

 Julia also had an invalidating experience based on one of her instructor’s teaching 

styles. In our required first-semester advising session, I inquired how her semester was 

going. Julia mentioned she did not like one of her instructors and his teaching style. 
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During our validation advising visit, when asked to reflect about her first semester and if 

there was anything that was difficult or she wished she did differently, Julia said, “Not 

really. But for ECE 102, I kind of wish I re-did it with a different teacher.” For those in 

engineering, ECE 102 was the first engineering class students have taken. Additionally, 

Julia did not take the next class in sequence ECE 103, because of the instructor. She 

stated, “I just dropped it because of the instructor.” Later in the advising session, when 

asked if pursuing STEM and an engineering degree were something she would continue 

with she was not sure as reflected in her response.  

Hmmm....I don’t know. Because I really wanted to get into engineering, but 
because of the instructor, I just wasn’t really sure. I was thinking like switching 
majors. And stuff, but then I was like nah I'm just going to stay and maybe switch 
the teachers. 
 

Julia’s experience was so negative, later in our conversation she mentioned considering 

going to a different college. She elaborated on her instructor’s teaching style in the phone 

interviews when asked about a time in-class she felt invalidated when she said, 

Oh wait, actually, yes. I remember first semester how I came to you about that 
one teacher. All right. When it was basically just lecture and we would participate 
from time to time, but it was mostly just lecture where the teacher was speaking to 
us. I felt like I don’t want to speak out, so, yeah. 

 

The instructor’s style of teaching made Julia not want to participate in class. Not only did 

she not want to participate, it also made her question whether she should stay in STEM 

and whether she should leave EMCC.  

 Undergoing in-class invalidation. Classroom experiences also fostered feelings 

of invalidation, not belonging, and not feeling capable. Students shared examples of 

feeling invalidated by the pace of the class and the students in the classroom. Monique 
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was experiencing some difficulty in her pre-calculus class. She made the decision to try 

to withdraw from the course. When discussing the pre-calculus class further she 

expressed her frustration. “Well and even that, what gets me is ... I know I’m good at 

math, but the pace we’re moving at right now ... It just, I can’t. It’s like nnhnnh.” 

Monique acknowledged she was good at mathematics, but it was invalidating to her that 

she was struggling so much with the class. She knew she was capable, but the pace of the 

class made her question her ability. 

 Monique also experienced invalidation from her classmates. In the phone 

interview she was asked to share a moment she felt invalidated in class. Monique 

addressed.  

Like it’s just too much and everybody’s like, “oh, you have to do this many 
classes. You have to do this. Like, do you know what you’re going for?” And I’m 
like, and I started looking at it and I was like, do I really want to go for that? I’m 
like, I have to take this much math. I have to do this many chemistry classes, 
engineering classes. I’m like, am I ready for all that? 
 

Monique was invalidated when she was questioned by others about her pursuit of a 

STEM degree and the amount of work it required. The questioning by peers made her 

question her choices as well as thinking about how much time she would be in school and 

the number of mathematics, chemistry, and engineering classes she would have to have 

taken. The experience made her question her preparedness for the STEM coursework. 

 In our validation visit, Mariana shared some of the difficulty she experienced 

completing an assignment in her engineering class. She then commented about the 

students in her class when she said.  

And then, and then they’re all guys, too. And so it makes me get a little more like, 
who do I talk to? You know? There’s no other girls. And then, some of them are, 
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you could just tell they’re the really smart ones. Always asking questions. I’m 
like, maybe I should talk to them. But what if I don’t get along with them? But I 
don’t know. So I’ve just been chilling in that class. And so, I just left that last 
question blank and I was like, and I’m barely getting started on it. And ... It’s not 
a ... it’s already ... I don’t know how to say it. I’m not starting on a good foot[ing], 
or whatever. 
 

Mariana was the only woman in a class of men. Stepping into a space as the only woman 

made her feel like she did not belong. The feelings of invalidation were heightened 

because they asked questions and she interpreted that to mean they were smart. Asking 

questions gave the impression they knew what they were talking about. Mariana 

recognized she should have interacted with the men in her class, but was concerned they 

would not “get along.” As a result of this fear she ‘sat back’ in class, more as an observer 

than a participant. Mariana was disappointed she could not answer the last question and 

interpreted difficulty this early on and being the only female student in class as not 

belonging. She elaborated on this feeling when she shared the following as an example of 

feeling invalidated in class when she said,  

Well, in courses I’ve encountered that would have to be on my first day in that 
same class, I didn’t know I was going to be the only female. Like I don’t feel like 
I’m not capable of doing what they’re doing. It’s just that I didn’t have the idea 
like, oh, like maybe this isn’t something for me, but I didn’t really let that, I didn't 
really let that affect me that much. Cause yeah, like that popped into my head. But 
… yeah, like it made an impact on me. But, I’m still in the class. I’m a still do 
what I want. I’m a still [there] ’cause I need to do what I’m doing to succeed. But 
yeah, that’s the closest. 
 

Mariana felt a moment of invalidation in her engineering class when she learned she was 

the only female student. She admitted the idea of not belonging popped into her head, but 

she dismissed it and focused on what she needed to do to succeed. 
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 Advisor validation. Assertion 3 — Students experienced instances of validation 

and invalidation from their academic advisor where moments of validation led to 

increased confidence, feelings of support, and persistence. In the individual phone 

interviews and the open-ended questions of the TPB Intent to Persist and College 

Experience instruments, the theme of advisor validation was prevalent. Students 

described occasions of validation from their advisor and the influence it had on their 

experiences of confidence, feelings of being supported, and desires to continue in a 

STEM degree. The theme-related components that led to Assertion 4 were: (a) 

acknowledging identity and background, (b) praising, (c) expressing confidence in 

students’ abilities, (d) coaching, (e) solidifying transfer goals, as well as (f) invalidating 

students.  

 Acknowledging identity and background. As a result of the interventions, 

students related instances of having their background and identity validated. In the 

College Experience survey, students were asked to share an example of when an advisor 

valued their cultural background, personal identity, and/or family history. Of the 11 

respondents on the pre-intervention survey, no one had an example to share that 

exemplified advisor acknowledgement of identity or background. On the other hand, after 

the intervention took place, almost all students identified a moment of validation by the 

advisor. This was evident in some responses provided on the post-intervention College 

Experience survey. On the survey, students wrote about examples including statements 

such as, “During the ROAR session my advisor mentioned being in a similar background 

and understanding the various roles that may be expected of you to fulfill;” and “Seeing 

another women with a STEM degree is very encouraging and empowering. I love that the 
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STEM program has two female advisors.” Other students described, “We spoke about 

Hispanic culture;” “She had shown me scholarships for people of Hispanic culture;” and 

“My advisor sees that [I] am [a] first generation [student] and a [L]atina, she has helped 

me look for scholarships based on my heritage.”  

 During the telephone interviews, students also mentioned having their experiences 

and background validated when they were asked to describe a moment they felt validated 

or like they belonged. For instance, Lucy shared,  

Well, definitely when I talked to you and when we have the advising sessions and 
stuff like that and when I’m able to get the resources I need to help, that definitely 
helps validate my experience and feel supported. 
  

Mariana also expressed feeling validated and in turn motivated to continue. She stated,  

I guess I could say like our advising meetings. I feel like I have talked to you in a 
personal that level rather than just about like to teachers about an assignment or 
something like I don’t really go into detail or anything else, but the times I’ve had 
with you really make me feel like I’m… yeah, I’m a part of the college as a 
whole, you know, I guess well welcomed. I feel that I’m able to do, to continue 
what I’m doing. I got motivated.  
 

During the validation visit with Leilani, a comment was made about her identity, which I 

validated. When Leilani responded, it was clear she felt validated as illustrated in the 

interaction in which we engaged.  

Leilani: Well, ’cause I was just curious.  
 
Nuria: Yeah.  
 
Leilani: What they offer to Polynesian people. There wasn’t much, but still like 
Asian Pacific.  
 
Nuria: Yes. I will try to keep an eye out because you are a very small population 
on our campus. As far as the Asian/Pacific Islander goes, they tend to lump them 
together, even though I know they’re different.  
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Leilani: Thank you. See someone knows. 
 
Nuria: They are different [both chuckle]. So I’ll try to keep an eye out for those 
because you are a very small population on our campus, and so I do feel there 
should be a lot more scholarship opportunities for you. 
 

Leilani went on to elaborate on this interaction in the post-intervention College 

Experience survey. She wrote,  

She mentioned how like there aren’t a lot of Polynesians in the STEM field and 
especially female Polynesians, but she really likes how she met me and 
everything. I just thought that was pretty cool because it is true, I don’t really 
know a lot that are taking STEM courses.  
 

Later, she also described, “My [advisor], when she mentioned my ethnicity and how 

much she was really engaged to it [related to it], it just made me feel more welcomed 

because not a lot of people know about Polynesians.” 

 In my researcher journal, after reflecting on the required first-semester and 

validation advising visit, I would often notice I did not validate the students’ backgrounds 

or identities during the sessions. Therefore, I was purposeful about including a statement 

in the follow-up email communication. Some example statements from those emails were 

illustrated in those that follow.  

To Julia: 
Keep up the amazing work, Julia! I know it may feel a bit weird sometimes being 
one of the few women in a science class, but know you deserve to be there and 
you are just as capable as any other student in there. Your ability to excel is very 
evident. I believe in you :) 
 
To Sofia: 
It was great meeting with you last week to review your education plan and see 
how your first semester went. It was very inspiring to see a young Latina like 
yourself excelling at college and doing so while maintaining a busy schedule. 
Your perseverance and dedication are truly paying off! 
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To Lucy: 
I know you are still thinking about a bachelors program to pursue, and the 
medical school you might apply to. Below are the names of some women faculty I 
suggest you meet with. There are other male faculty who have also started the 
Pre-Med route, but as a woman in STEM I think it will be invaluable for you to 
get the perspective from another woman. Women are highly underrepresented in 
STEM fields and it can sometimes feel daunting being in classes where the 
majority of students are male. Below are just a few suggestions. 

 

 Praising. The code “advisor validation – praise” appeared 43 times in the 

transcripts. This was the most common type of validation provided to students. In one of 

my reflections in my researcher journal I wrote,  

When looking at ways to validate Sofia and make a connection with her, I notice 
again I tend to fall back on using the word ‘Good.’ I caught myself a bit and tried 
to be more specific about what ‘Good’ is and name it.  
 

Although, students were told quite often they were “doing a good job” it did influence 

their outlook on STEM and their beliefs. Students confirmed this in their responses to the 

post-intervention College Experience survey about when an advisor made them feel like a 

capable student. For example, students wrote, “Always emailing and encouraging;” and 

“When we talk, she is extremely motivating and encouraging.” Other students penned, 

“When talking to my advisor she is always encouraging of my pursuit of a STEM 

degree;” and “The ROAR session was really when the words of my advisor seemed most 

colorful. From the start of my time here at EMCC my advisor has encouraged us to put 

our best foot forward.” 

 Students also received praise in the validation advising visit. Many times the 

validating praise was provided at the end of the advising session as a form of wrapping 

up. The following excerpt provides an example from Marcos’ validation advising visit.  
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Marcos: Ok. Thank you so much.  
 
Nuria: You're welcome. Keep, keep it up. You're doing a great job.  
 
Marcos: [Lets out a big sigh]. I know. This is adult life now?  
 
Nuria Yes.  
 
Marcos: It’s not fun.  
 
Nuria: You are ... You’re a college student now, but you’re doing a good job at it. 

 

The “wrap-up” praise comments were also most often included in the email 

communications. “[Erin] [c]ontinue with the great work of making strides in your 

academics.” “Lucy I want to commend you on the amazing job you have done so far.” 

“Keep up the amazing work Christian!” “[Sofia], [k]eep up the great work you are 

doing.” Some of the email communication regarding praise was a bit more in depth. The 

following excerpt is part of an email sent to Mikey.  

Keep up the positive momentum you have going! It is clear you have a passion 
for this career. It really makes me happy to see that you are not letting one not so 
good semester determine your ability to continue in this field. I am positive you 
will reach your goals and be a Physicist in the future! :) 
 

 Expressing confidence in students’ abilities. There were two codes that helped 

inform this theme component, they were “advisor validation–grades” and “advisor 

validation–ability.” These codes appeared a total of 38 times in the transcripts for the 

validation advising visit. This was the second highest type of validation provided to 

students.  Examples of how students’ abilities were validated in various conversations 

noted below.   

 
To Marcos 
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Nuria: That's a really good GPA. You were point five points away of being able 
to apply to the Honors Achievement scholarship and potentially get some 
additional funding. So knowing that, you know, you’re applying those effective 
strategies that helped you be successful here. You’re letting me know that you’re 
going to continue. I mean, you are doing that right now with your math, you’re ... 
you say, I’m going to do that with my English, like right away. I’m going to go in 
there, make sure that my papers ...  

 
Marcos: Yeah, like the moment I get an essay I’m going to go.  

 
Nuria: Yeah. So I’m confident that you’re going to be able to maintain that high 
GPA and even increase it. 
 
To Sofia 
Nuria: Because you did you did a really good job your first semester, I mean, your 
grades showed that, you know, you were very successful in your classes. 
 
To Monique 
Monique: I ended with a pretty decent GPA, I guess.  
 
Nuria: Yeah, yeah. You had a ... I would say a really good GPA. 

 

Students were also validated during their required first-semester advising visit. 

Although the visits were not audio-recorded, summary notes from my researcher journal 

captured the following validation instance. I recorded this note about the required first-

semester advising visit with Autumn.  

Autumn told me she had completed a year at ASU and did well her first semester, 
but in her second term she fell into a depression and did not do as great as she 
would have liked; but now she’s in a better place and she has been doing well in 
her classes. I told her I was very happy that she was doing so much better and I 
was really impressed with the progress she has been making with her classes. She 
had already completed 2 of the 4 she had registered for. She had just completed a 
math class and she mentioned it was not an easy class and she didn’t feel like she 
did good in it. However, she passed with an A. I told her she had done a very 
good job in the course and that she was skilled in that area because her grades 
reflected it. She then said, I guess you’re right. 
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Validation was also provided in the follow-up emails after participating in the 

required first-semester advising session. The following statement was included in an 

email to Oscar, “You want to take full advantage of your President’s Scholarship. You 

worked hard in high school for that excellent GPA. You have demonstrated dedication 

and persistence and you have carried those qualities with you through college.” 

 In response to the post-intervention College Experience survey question about 

sharing an example of when an advisor made you feel like a capable student, many 

discussed the focus on students’ abilities to be successful and complete coursework. 

Some student wrote these responses, “We kept a correspondence through email and in 

one of the emails, she said something like ‘you seem like a student that is capable;’” and 

“My advisor has congratulated me after completing my first semester successfully.” 

Others wrote, “During a meeting they helped me realize that I could test out of classes, 

and helped me realize that I was smart enough to test out of those classes;” “My Advisor 

told me she was confident in me, that I am going to successful;” and “When she trusted 

that I could easily pass my Accuplacer [exam] in order to skip CRE 101” 

 Coaching. The theme-related component of coaching was developed from the 

many instances when I supported students’ development by teaching the student how to 

find answers and apply skills to engage in problem-solving. Like a coach, I helped to 

prepare students to take control of their planning and progress. Coaching included 

mentoring, motivating, and providing feedback to help students in their growth. Coaching 

occurred during the validation advising visits. Two examples of coaching occurred when 

helping students through a difficulty in class.  
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Mariana was having a difficult time in her ECE 102–Engineering Analysis Tools 

and Techniques class. This was her first engineering course and within the first few 

weeks she was already feeling defeated. She was trying to teach herself some of the 

concepts and was unable to fully complete an assignment. I coached her through having a 

conversation with her instructor to seek help in the course.  

Nuria: The feeling of like, everybody else is smart and they know what they’re 
doing. I can assure you that a lot of them feel the exact same way. As far as like 
everyone else in here knows what they’re doing. I’m the only one that doesn’t 
know what I’m doing. The people that are asking questions, the fact that they’re 
asking questions is good. I would definitely encourage you to ask questions as 
well. Even though you feel like, it was probably like ... They know they know the 
answer, like I’m the only one that doesn’t know the answer. You’re not the only 
one in there that doesn’t know. I can guarantee you that. Getting over, kind of that 
hesitation of like do I ask, do I not ask? Like they’re going to know that I don’t 
know. Like just try not to let that overpower what you’re thinking. Because at the 
end of the day, the person that needs to benefit from asking a question, is you. 
And the one that needs to understand it is you. And yes, it’s very intimidating to 
be the only girl with a bunch of other guys. Like I said, like I mentioned to you, I 
was the only Brown person among a lot of White people. It is intimidating. And 
you don’t ... Like you feel like ... as a woman or as like the only Brown person 
here, like I need to represent for myself, for everyone. Like, I know what I’m 
doing, you know, like I deserve this spot. You do. But your instructor is also a 
woman.  
 
Mariana: Yeah. I was like ‘Oh, cool.’  
 
Nuria: She can relate exactly to how you’re feeling. And I can promise you that 
she would be more than happy to talk to you and to help you answer those 
questions. I can guarantee you that that she would be more than happy to help 
you. In your field, you are going to continue to be the minority among all the 
other men because there isn’t a lot of women, especially not a lot of minority 
women that pursue these degrees, and a lot of them do feel discouraged and end 
up leaving the field for similar reasons. Because they’re the only ones. A lot of 
times you are going to notice that men in the field might get preference over you 
because they’re men. But don’t let that discourage you. Ask those questions. 
Reach out to your instructor. You, yourself have identified like these are ... I 
guess I could do this ... Or I guess I could do that. Do them. [both chuckle a bit] 
It’s difficult to take that first little step. And it is awkward. It’s not easy. It is 
uncomfortable. But I promise you, once you do at least one of those things, even 
if it’s just like e-mailing your instructor, ‘Hey,’ you know, ‘Dr. [name deleted], I 
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was having some difficulty with this question. Would it be possible for me to 
meet with you and maybe get a little bit more help?’ As soon as you do one of the 
little things, it’s going to be easier to do the other things as far as like, ‘Okay, let 
me talk to this weird guy.’ Like, ‘Hey, did you get this question?’ You know? 
Like it’ll start to become a little bit easier. Because you’re ... you are right at the 
brink of like all of your other classes are going to start being specifically about 
engineering.  
 
Mariana: Yeah...I know 
 
Nuria: So if you can get through that little hurdle here, it’s only going to be 
extremely beneficial for you there [pointing to future ECE classes]. I’m going to 
check in with you and see how you ... If you were able to. At least I would say 
start by reaching out to her. Reach out to her and just, you know, as simple as that 
send that e-mail. If you want us to draft that email right now we can. If you want 
to type it up and send it to me and say, ‘Hey, you know, can you just double 
check this, make sure that it sounds good.’ I'm happy to do that for you because 
you... I mean, you have what it takes to continue to be successful, not only in your 
classes, but in this field in general. I mean. There are so many opportunities for 
you just being a woman pursuing these types of degrees, and that’s something that 
before you leave today, I want to be able to show you some funding that you can 
get into it. You could potentially have all of this paid for. Just by the fact that 
you’re a woman pursuing an engineering degree, especially [if] you’re interested 
in automotive, which there’s not very many in that field either.  
 
Mariana: Everyone’s like you want to be a mechanic? I’m like ... [laughs a bit]  
 
Nuria: So let let’s try to kind of work on that, in ... In here [pointing to ECE 102] 
to make sure that you continue to be successful over here [pointing to future ECE 
classes]. 
 

 In her phone interview, Mariana provided the following example as a time she felt 

validated in class.  

I would have to say recently, I was struggling in one of my classes, specifically 
engineering and I didn’t want to really ask for help, but I got … I got motivated to 
do so. And I did. And my teacher was super nice about it. She took time after 
class to help me out and she even tried talking to me about other programs or 
scholarships because she knows that I’m the only female as well. She made me 
feel more like I was capable of doing, of completing it and going forward.   
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Early on in our validation advising session, Monique expressed that she was not 

happy with her grade in ENG 101, it was her only C grade for her first semester. When 

asked further about her comment she mentioned she struggled with writing. She said, 

“I’ve always struggled with English, like writing. That’s like my weakest subject.” We 

had previously been corresponding via email regarding her pre-calculus class. She was 

having a hard time keeping up with the pace and wanted to switch to a lower level 

mathematics course. I was able to coach and guide her through writing an email 

correspondence to the instructor of the new mathematics class into which she wanted to 

switch. We spent a good 15 minutes drafting an email. After the email was drafted, I 

provided some additional feedback in regard to approaching her current pre-calculus 

instructor.  

Nuria: What you’re going to do is talk to your instructor and just let her know. 
Basically the same thing”, I’m doing the assignments, the pace a little too quick 
for me. I do think I ... I understand the material but I need more time.” So then 
just see, like, you know? “Would it be OK if I transfer, you know, into another 
class?” And if she says, “yeah, that’s fine.” You can even let her read your draft 
and just say, like, “you know, this is what I’m planning to send to this instructor. 
Is that OK?” And include her in this email.  
 
Monique: Yeah.  
 
Nuria: So before you send it, if you click here, you can cc. Bcc will mean that she 
won’t see it. But if you cc it, then she can see it. I would probably cc it and put 
[name deleted] in there. [typing] But don’t send it until you talk to her.  
 
Monique: Yeah?  
 
Nuria: Oh yeah you can ... Yeah you can do that. [referring to blind-copying in 
emails] 
 
Monique: I didn’t know about that. I mean, I don’t write emails so ... [Laughs a 
bit]. 
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 The next in-person class day, Monique had a conversation with her pre-calculus 

instructor and with her instructors’ approval she sent the email to the new mathematics 

instructor. I followed up with Monique a few days later and received the following email 

response. “Hi Nuria, yes everything worked out for me! I got the transfer on Friday and 

Thursday I went to her class and she got all the information she needed to do it. Thanks 

for the help.” 

Validation as coaching also was substantiated from the open-ended questions in 

the College Experience survey. In response to providing an example when an advisor 

made them feel like a capable college student, the following responses were provided.  

Several students wrote, “My advisor reaches out to me to check on my progress and 

makes sure I’m working at a comfortable pace while also inform[ing] me of other ways I 

can improve my education and college life, my advisors in high school wouldn’t do 

anything like that;” and “My advisor makes me feel like I am capable of completing my 

STEM degree and asking me how my classes are going.” 

 Solidifying transfer goals. The interventions for the study consisted of each 

student having an education plan. In the required first-semester academic planning 

advising visit, students received full education plans based on their career and transfer 

goals. The plan was re-visited during the validation advising visit in the second semester. 

As a result of having a full education plan, students felt validated and they also felt 

supported and made decisions to persist in STEM. Students shared this idea when 

describing a time an advisor made them feel like a capable student. Some students 

offered responses such as, “Ensured my classes were as I wanted them while following 

my requirements;” and “My last meeting with her earlier this semester, we were talking 
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about my success plan and she was just very engaged with me. I just really appreciate her 

reaching out to me a lot as well.” Others suggested, “My advisor built my schedule 

personally for me;” and “When meeting with Nuria she was very kind and was supportive 

in suggesting what classes I should take. This made me feel good, like I was being set up 

to be successful.” “Helped me get ready for nest semester.” 

Leilani explained how having an education plan influenced her decision to 

continue in STEM. When asked if she planned to continue in a STEM degree Leilani 

stated,  

I do plan on continuing, in pursuing a STEM degree here. Absolutely, so far, after 
taking my bio class and my math class and then just discussing my future classes. 
Like it’s going to have a set plan, I feel like it would, it makes it look easier for 
me that I had this set plan. So after talking with you, it really helps me out a lot 
too. Cause I wasn’t really sure if I wanted to continue with STEM. Yeah. Meeting 
with you a couple of times, it just … it made me more confident that I could do it 
‘cause in my math, in my science classes so far, they’ve been pretty easy, I would 
say. Well, not easy, but they’ve been easier than I thought it would … I would 
have it be. So I would definitely continue into the STEM program. I think it’s 
actually really exciting for me to think about for my future self. 
 

Solidifying transfer goals also helped Mariana feel more confident about her 

options. Toward the end of our validation advising session, Mariana let me know she was 

considering moving to Los Angeles to pursue another goal. She was not sure how to 

approach her goal, however, after coming up with a plan together, Mariana was more 

informed on how she could do both goals. Part of that interaction about goals has been 

provided below.  

Nuria: So anything else?  
 
Mariana: Well, OK. So it’s kind of ... different, but so I kind of have a goal for the 
future. I can’t like ... Um ... I’m not sure.... I’m not sure about it, but I wanted to 
move to L.A. later in the year.  
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Nuria: This year?  
 
Mariana: Yeah.  
 
Nuria: OK.  
 
Mariana: And I was like, uh, since I won’t be able to ... because I wanted to do 
two years here and then transfer to ASU. I was like, well maybe I can just do it 
online. But, I just ... Is it going to be too hard for me if I do that? And I’m just 
like, should I just wait on it ... the whole, the whole LA thing. And so like I get 
more ... [pause]  
 
Nuria: ... of your coursework done?  
 
Mariana: Yeah. In person rather than like ... because I’ve never done online and 
I’m not really like ... I ... I’m not really ... ugh ... I know how to use a computer, 
and stuff, but I’m not really that ... all about, technology. And I’m like, I just feel 
it’s not going to be for any… But, I’m still thinking about it, because I did want to 
go to L.A. because I have another ... like other goals I want to do, too. Not just 
school. And I’m just going back and forth with that. And I don’t know ... I don’t 
know what to do. 
 

I shared at length with Mariana the option of taking some classes online, looking at 

online engineering programs with ASU, and the option to do an engineering degree in 

Los Angeles (L.A.). I offered that if she found an institution in L.A. in which she was 

interested, that I would help her identify courses she could transfer to the new institution 

so she was still making progress toward her degree completion. After discussing these 

options the following conversation ensued.  

Nuria: But, I would still, I would still say register for them just in case you decide 
to stay.  
 
Mariana: OK. I feel a little bit more ... I got a little bit more information 
 
Nuria: Yeah. Yeah, for sure.  
 
Mariana: I feel a little bit better you know.  
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Nuria: Yeah. Whatever ... Whatever you decide. I mean, you ... you still have ... 
you still have a lot of options that you can do for both of them. OK? So how are 
you feeling? You think you’ll still continue with STEM?  
 
Mariana: Yeah. 

 Students also shared having a plan would make it easier or enable them to persist 

in a STEM field and complete a STEM degree. By comparison, not having a plan and not 

knowing what classes to take would make it difficult or prevent them from persisting. On 

the TPB Intent to Persist survey, students wrote responses about what would enable 

persistence including “Having a plan of some sort and setting small goals would make 

persisting in the STEM field and complete a STEM degree would help;” “A detailed 

plan, however I understand that it is mainly my own actions that are the reason I’m not 

entirely sure where to go from here;” and “Knowing exactly what classes I should take.” 

Others also responded as they penned, “I would need a lot of guidance to see if the 

classes I am taking are correct;” and “[H]aving guidance in earning my degree would 

make it easier for me.” With respect to what would make it difficult to persist, several 

students wrote, “Not knowing the classes I need;” and “Not knowing the classes.” 

 Invalidating students. After reviewing the transcripts for the validation advising 

visits and the researcher journal, I discovered many instances in which I, the advisor, 

invalidated students. Three codes informed this invalidation theme, “advisor 

invalidation,” “missed opportunity – validation,” and “missed opportunity – advice, 

support, resources.” Again, invalidation was any act that did not enable the student to 

trust their natural ability to learn and gain confidence in being a college student. The 

unintended invalidating practices may have had an adverse influence on the students’ 

confidence and STEM persistence.  
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 Often, instances of invalidation where as a result of trying to help the student 

identify a challenge or barrier, which was used to aid them in identifying a solution. The 

“drilling down” with questioning could be interpreted by the students as questioning their 

decision-making. In the validation visit with Sofia, I asked a lot of questions to try and 

identify a possible challenge. When I asked about what resources on campus of which 

she took advantage, Sofia shared that she only used the tutoring services for her 

mathematics class. The following interaction was a portion of the additional questioning 

that took place. 

Nuria: Okay. So was it just the tutoring that you were using to help you with that 
or did you, like talk to your teacher? Did you, like, form a study group or was it 
just, “I’m going to tutoring?” 
 
Sofia: Just mostly tutoring.  
 
Nuria: Okay. Did your teacher ever come and talk to you about it? Like, “hey I 
notice that ...” 
 
Sofia: No, not really. I mean, if anything, it was more like I brought it to her 
attention. So it was just that, but I mean, at the same time, I’m not one to be like, 
“hey can you help me out.” I just would rather do it myself.  
 
Nuria: But you did ask for help at the tutoring center.  
 
Sofia: Yeah, no. I mean that’s more like taking into my own hands. I don’t want 
to be like “Hey, can you give me extra credit.” Or anything like that.  
 
Nuria: Oh, I see. OK.  
 
Sofia: Yeah. 
 

When Sofia talked about using the tutoring services, I missed an opportunity to validate 

her. I could have affirmed the good practice of using tutoring to help her through her 

mathematics class, instead I asked a follow-up question. By asking about the teacher, it 
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could be interpreted as invalidating her decision to go to tutoring. As if saying the 

instructor should have been the source of support and not tutoring. When Sofia shared 

that she does not really ask for help, I gave an invalidating statement, “But you did ask 

for help at the tutoring center.” Sofia was simply sharing a personality trait of being self-

sufficient and trying to figure things out on her own, however, the comment could be 

interpreted as questioning the student’s credibility. It was clear Sofia interpreted it as 

such because she defended her choice to not speak to the instructor. Sofia went on to 

explain seeking help was still within her control and her decision to not ask her instructor 

might have led to getting special attention or extra credit.  

 The questioning continued on. With each question I asked, more opportunities for 

validation were missed and the interpretation that the student’s choices were being 

questioned continued.  

Nuria: Yeah, because the, well, so for your trigonometry class, because I’m sure 
you want to maintain your high GPA. Maintain kind of that working ahead to 
ensure ... Well, that you’re able to get everything done. Have you gone to tutoring 
for that class or no?  
 
Sofia: For my math? Yeah.  
 
Nuria: You have?  
 
Sofia: Yeah.  
 
Nuria: OK. And you’re still going pretty regularly?  
 
Sofia: I go like once a week. I would say, just to get help on homework a little bit.  
 
Nuria: OK. So do you usually go just when you’re like ... I don’t really 
understand this one, and then you go to tutoring or you just go because you’re 
like, let me just sit there and do my homework?  
 
Sofia: Well, yeah, and mostly just because I have it... it’s my last class. So 
between my second and my third class, I have like an hour gap that I just like I 
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don’t really do anything so it’s just, I go there, I do my homework, and if I [have] 
questions they’re right there.  
 
Nuria: Okay. That’s good. That it’s been helping so far. Have you gotten some of 
your homework back from that class so that you can see ... You can kind of start 
to gauge? Like you said, like I’m getting good grades or like maybe I’m still not 
quite understanding.  
 
Sofia: Yeah. I mean, I’ve gotten ... She has more homework and quizzes based 
than like finals based. So it’s and that’s where I’m doing good. I always have my 
notes. I’m always doing homework, so I don’t have a problem with it. I think I 
have like a 93 in there.  
 
Nuria: OK.  
 
Sofia: Yeah. So I’m not ... there's not anything I’m worried about. I’m not going 
to tutoring because I feel like I’m gonna fail. I’m just like I just really want to 
keep it at like that grade.  
 
Nuria: Yeah. Yeah. So you mentioned that you work. Do you work like a full-
time or is it a part-time job? 
 

The whole interaction was invalidating. I was trying to get to know more about the 

student and identify whether there was a possible resource she had not thought of or was 

not using. However, each question was asking Sofia to defend her decisions and explain 

why she went to tutoring. Sofia seemed to have reached her limit. She went on to explain 

that she knew she was doing well in her classes. She had her notes. She completed 

homework. She was passing the class with a 93 percent. She explained going to tutoring 

was not because she was concerned she might fail, it was to ensure she kept her good 

grade. After Sofia finished listing all the examples of positive things she did, I asked 

another question. I missed an opportunity to validate her positive practices and her 

excellent grade in the class.  
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 During the validation advising visits, there were also occasions of missed 

opportunities to provide advice, support, or resources to students. One example was when 

I working with Marcos. We were nearing the end of the advising session and were 

finishing up confirming revisions to his education plan. I asked Marcos if he still had 

plans to transfer to Grand Canyon University’s (GCU) mechanical engineering program. 

He said he did plan to transfer, but had heard the program was now called Robotics 

Engineering. This was news to me and I had not heard changes were happening. I asked 

Marcos if he had recently talked to someone from GCU to confirm this information. He 

said he had not. Rather than offering to send an email and include him in the 

communication, I asked Marcos to find some time to meet with GCU. While asking the 

student to take action encouraged his autonomy and to take ownership of his own 

planning, it also asked him to take more time out of his day. Based on the earlier 

conversation, it was evident Marcos did not have a lot of time. This was an opportunity 

where I could have taken the added time commitment off the student’s hands and asked 

the GCU representative myself and then shared the information with the student. 

Additionally, I could have had that knowledge to help inform future students.  

 Science, Technology, Engineering, and Mathematics (STEM) Persistence. 

Assertion 4— Students intended to persist in STEM and acknowledged the benefits of 

earning a STEM degree, but were concerned about the time commitment, course 

difficulty, influences on mental health, and the financial costs. Responses to the open-

ended questions on the pre- and post-intervention TPB Intent to Persist surveys provided 

insights into students’ beliefs about persisting in a STEM degree. Students’ comments 

during the validation advising interviews and the phone interviews also provided useful 
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data. The following theme-related components informed Assertion 1: (a) thinking STEM 

= job opportunities and financial success; (b) increasing knowledge in math and science; 

(c) obtaining a degree in interest area; (d) expending effort, STEM degree takes a lot of 

time and work; (e) pursuing STEM can affect mental health and well-being, and (f) 

considering money/cost.  

 Thinking STEM = job opportunities and financial success. When asked, “What 

would be some positive outcomes as a result of persisting in STEM and earning a STEM 

degree?” nearly three-fourths of the respondents mentioned good job opportunities and 

financial stability the degree would provide. Examples of the responses included, “Could 

lead to great careers;” and “A good career with a high pay[ing] job.” Another student 

indicated the same thinking when she said, “Some positive outcomes for persisting in a 

STEM and earning a STEM degree would help the student become involved in many 

careers that need that degree and become financial[ly] stable.” Other students mention, 

“Getting bank;” “There are good opportunities in the STEM field;” and “Being able to 

become an electrical engineer, make good money, as well as have a job that I enjoy and 

could make enough to live comfortably in the state that I would like too.”  

 Data from student interviews corroborated this notion. When asked if they 

planned to continue in a STEM degree, Lucy, talked about STEM being “stable.” Her 

comment here referred to the unchanging need for more professionals in the field. 

Christian also agreed one of the reasons he initially picked a degree in software 

engineering was because “Computer information technology is the fastest growing…” 

which was his perception with regard to job security.  
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 Increasing knowledge in mathematics and science. In response to the same 

open-ended question about positive outcomes of a STEM degree, many students 

addressed increasing their knowledge in mathematics and science. The majority of 

students who addressed this component did so in the post-intervention survey. Only one 

student talked about increased knowledge in the pre-intervention survey. She wrote, 

“Create a good understanding of areas such as math and science.” Students’ responses on 

the post-intervention survey included, “Happy life just from learning the mathematics, 

more of a sense of accomplishment;” “A positive outcome in persisting in STEM and 

earning [a degree] would be having that knowledge of math and science;” and “Better 

knowledge of life sciences.” 

 Obtaining a degree in an area of interest. When reasoning to their reasons for 

persisting in STEM, the concept of earning a degree in an area in which they were 

interested emerged quite a few times. In the phone interviews, students were asked 

whether they would recommend pursuing a STEM degree to future students. All 

participants, with the exception of two, suggested they would do so only if STEM was an 

interest for future students. Leilani stated, “I would, if that is their interest. Monique 

shared similar views when she said,  

I would if they would be interested in it. There’s not a lot of people are interested 
in science. Like my siblings are like, “why are you going for that? “Like out of all 
of them, I’m the only one. Cause I like it. So I mean, if they’re into it then yes, I 
would recommend it. 
 

Mariana stated, “I would, I would tell him, yeah, go for it, but if it’s not their type, then 

I’m not just going to tell them, oh, maybe you should do it.” Julia also made a comment 

about only pursuing the degree if someone had an interest in STEM, “I wouldn’t 
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recommend it unless they really wanted to do it.” Mikey expanded on the idea of interest 

to include feelings of enjoyment.  

 

Yeah, I would recommend a STEM degree to anyone that I talk to, only because I 
feel like I’m kind of biased and because I mean, it’s, you know, I guess it’s good. 
It’s a good career. I mean, I know I enjoy learning about math and things like that, 
so I would definitely, it would be natural for me to recommend something I 
enjoyed to someone else. 

 

Similarly, during the phone interviews, when asked if they planned to continue in 

a STEM degree, the idea of persisting due to interest arose. Mikey shared,  

I do plan to continue a STEM degree because it’s what I’m intrigued by. It’s my 
interest […] So the only thing, the only main reason why I’m learning about 
STEM is because I’m interested in it and I’m okay if I go into like engineering or 
you know, something like that. So yeah, STEM is definitely my interest and 
anything in general really. It’s a big deal to me. 
 

Finally, Julia said, “I think I would still continue to do a STEM degree because STEM is 

really my strong suit. I’m really into math, and I like math.” 

 In the open-ended question related to positive outcomes of persisting in STEM 

and earning a STEM degree, students also mentioned the concept of interest. The idea of 

STEM interest was with respect to entering careers/jobs in something in which they were 

interested and/or about which they had strong feelings. For example, some of the 

responses included: “I would have a degree in something I’m interested in and would be 

able to get a job in a field I’m interested in;” and “I would get the opportunity to do a job 

that I love and care about.” In addition, other students said, “Have a job I enjoy;” “I 

would be able to gain a career in a field I have interest in;” and “I would find myself in a 

career I am passionate about.” Still other students mentioned, “Following a career I am 
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highly fascinated and interested in;” “Being qualified for a career that has always 

intrigued me;” and “Pursuing a career based on my interests.” 

 Expending effort, STEM degrees take a lot of time and work. In all of the 

interviews and in many of the responses to the open-ended question about negative 

outcomes of persisting in STEM and earning a STEM degree, the amount of time and 

work required for a degree in STEM came to the forefront. During the validation 

advising, students expressed concern with having enough time to be successful in their 

classes. Marcos was very concerned with the amount of time his classes would require 

when discussing his spring schedule.  

Marcos: And it just worries me even more because. That class takes up most of 
my time.  

 
Nuria: Math?  

 
Marcos: Like these two classes. Wait. No, the small group and then the 
the.....Yeah, the, a critical reading, there we go. The critical reading and then the 
small group, those ones have like my least focus.  

 
Nuria: OK. Are you still doing well in those classes?  

 
Marcos: Yeah, yeah I am. But, they’re not my full focus. My full focus is 
definitely on the college algebra. And what worries me? Well, the good part is 
that critical reading 101 is also a flex start. So by the time I take English 102 
critical 101 is already going to be done.  

 
Nuria: OK.  

  
Marcos: It still scares me, though, because. I’m just scared that ... that English, 
both English 102 and College 101 or college algebra is going to take up literally 
the majority of my time every single day. I’m not going to have breaks.  
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Monique also had concerns about the time and work required for doing well in her class 

and understanding the material. When talking about her pre-calculus class, she mentioned 

the following.  

Monique: I’m not, no... It’s just like keeping up with the homework, though, I 
have homework from Tuesday to Saturday. And it’s due at midnight every day. 
So, Tuesday night, cause it’s two courses in one.  

 
Nuria: Yes.  

 
Monique: Yeah. And I was like, I wasn’t expecting it to be like that. And we’re 
moving too quick on the sections. Like, today we went over like two almost three 
sections. And that’s for like the homework due for today and tomorrow.  

 
Nuria: OK. [puff of air in disbelief] 

 
Monique: Yeah. And then Thursday, we’re going to go over another two or three 
sections that are due that Thursday night, Friday, and Saturday. And I’m just like, 
and I’m not capturing everything that’s the thing.  

 
Nuria: I see. Like, you need time to process it.  

 
Monique: Yeah, we need more, I need more examples. And she doesn’t go over 
as many examples as we would like her to go. Cause she’s like okay. Got it? OK 
let’s move on. And we’re just like uuuhhhuh, [hesitation in her voice] OK. 

  

Monique also discussed how the amount of work she has affected her day-to-day 

activities, including spending time with her young daughter.  

Yes. Like last semester, like I put off everything. Like my friends, they knew I 
wasn’t going out. They knew I wasn’t doing anything. Like on Fridays, because I 
wasn’t going to school, I’m like OK this is my day off. I have to do homework; I 
have to do this and that. So, it was my day. Not ‘til like I would get everything 
done.’ And then, like, if I had a Friday off, then I’d be like, Okay maybe I can. 
Other than that, I am not going out. [Nuria chuckles] And this semester it’s been 
like, I was already barely the third week. I was like, nope. I’m like I’m busy 
Monday through Su ... Yeah Monday through Sunday. Even my kid, she’s like, 
“mommy you’re doing homework? She’s like come to bed.” And I’m just like... I 
can’t. I have to finish. It’s like, it’s due at 12. I have to. “You go to bed. I’ll be 
there in a little bit.” She’s like, “no, go to bed now.” And I’m just like [pause] it’s 
hard trying to keep up with her, too. 
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Julia also addressed the amount of time she spent on her combined calculus and physics 

course.  

Julia: Because they assign us like a reading reflection, which basically you have 
to make an outline of what we read and a reflection of what we read. And it takes 
me like. Well, it takes me like an hour, but like I have... 

 
Nuria: Like an outline?  

 
Julia: Yeah. So I’m trying to word this right. So like yesterday I did my notes and 
everything, but that was for my math and physics and in total those took, three 
hours. But that was just for notes. Like, we still had like a workbook. A workbook 
and like a worksheet to do.  

 
Nuria: That sounds like a lot. So definitely being strategic about your time is 
going to be important and helpful. 

  

When asked about recommending pursuing a STEM degree to future students, Christian 

said, 

I would. It’s difficult but I mean, it’s not going to be the easiest thing, so, but it’s 
been great so far. It’s just managing your time and stuff is probably going to be 
the only hard part for everybody that would consider pursuing a STEM degree. 
But other than that, yeah, I would. 

 

Lucy also shared concerns about the difficulty she encountered when pursuing a STEM 

degree, but understood it would eventually be worth it.  

Yeah, I [plan to] continue doing STEM degree. I really enjoy it so far. It can be 
kind of like intimidating, but I like the challenge. I just want to be successful in 
whatever I do. […] so, I definitely want to try and stick it out. Even when it gets 
like tough and scary and it’ll be worth it in the end. 
 

With respect to negative outcomes associated with persisting in STEM and 

earning a STEM degree, students had the following comments. Some students mentioned, 
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“Time consuming, it’s a difficult degree to stay motivated in;” “It will be hard due to 

some classes;” and “The amount of time and inability to do things between work and 

school.” Other students suggested their concerns when they said, “Very hard;” “It is time 

consuming and difficult at times;” “Classes may be more time consuming, not being on 

top of assignments can possibly lead to failure of persisting in STEM;” and “It takes a lot 

of time and work.”  

 Pursuing STEM degrees can affect mental health and well-being. Another 

concern students perceived when pursuing a STEM degree was the influence it can have 

on their mental health and well-being. A few of the students discussed the effect their 

STEM classes had on them during the time of the study. Christian, in particular, was very 

highly affected because he became ill and ultimately decided to withdraw from his 

classes. Christian described what led him to the decision when discussing an “action 

code” as we processed his withdrawal paperwork for his combined calculus and physics 

courses.  

Christian: [looking through different codes in system] I would say ... Because I 
was mostly just very overwhelmed. So I don’t know what you would put for that.  
 
Nuria: Do you want either that one. Or....  
 
Christian: Can we put more than one? Or is it just....  
 
Nuria: I think it only lets you do one.  
 
Christian: So it’s either... Because it... It... It was a lot. Like if work in my other 
classes, like I try to make the math class my priority. And it kind of just held me 
back in my other classes a little bit. So... Like, I was... Like I was sick for almost 
three weeks because of that class because I always [was] just sleep deprived. 
Doing homework all night.  
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Nuria: Yeah. Yeah, it is. It is an intense class in terms of the amount of work 
that’s required. I mean, I have heard from our department that it is a great class 
for students that are going into engineering. 
 
Christian: Yeah, it’s an awesome class.  
 
Nuria: …To go into it because you’re … you’re learning simultaneously about the 
two aspects.  
 
Christian: Yeah I liked.... I liked the class. It was just. I might like, I might go into 
it later, but later on, just like with everything right now, I know it just … it was 
too much. 

 

Monique also experienced stress in her pre-calculus class so that she gave up on a few 

occasions.  

Like literally like it’s barely week three. And in the last two weeks, I already 
cried, stressing out about math. I’m just like I can’t, I gave up like two times 
because I hadn’t finished like three of my assignments. And I’m just like I’m 
done, I’m done. I can’t do this. 

 
Marcos also felt frustration with the necessary steps and routine to be successful in his 

coursework. The following was part of our conversation regarding his spring schedule.  

Marcos: Well, I mean, there are some days where … where like, I just have no 
time for myself.  
 
Nuria: And that happens. [chuckles a bit] That happens to me a lot.  
 
Marcos: And there’s just no choice. So, like, yeah, I just. But … but over time, 
like if I keep doing it, if I keep doing it and … and I get no time for myself, I just 
get so bored. And then like just doing the routine over and over again. Go to 
school and then go home and do homework.  
 
Nuria: And do it all over again.  
 
Marcos: And, then, sometimes even go to work. So after, even, like after going to 
school, sometimes even going to work and then after work I go to school and do 
that routine over and over. Like over time. I just get bored of the routine and I’m 
like, oh my God. I can’t do this. 
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Students also discussed the influence on their mental health when thinking about possible 

negative outcomes of persisting in STEM and earning a STEM degree. Student 

suggested, “A negative outcome could be the stress that can be placed;” and “The job 

could potentially cause undesired stress.” Others claimed, “Stress and less attention to 

mental health;” and “It would be a lot of work and may cause extreme anxiety or 

depression from how much work it is.” 

 Considering money/cost. Another factor described by students with respect to 

persisting in STEM were the financial costs associated with earning a STEM degree. 

Many students were concerned about going into debt, not having enough money to 

continue in STEM, or not being able to find a job after earning the degree. With regard to 

financial matters, students offered a variety responses associated with possible negative 

outcomes for persisting in STEM and earning a STEM degree.  Some students stated, 

“The amount of debt;” “Debt (if not qualified for FAFSA);” and “I would have a lot of 

debt.” Similarly, others noted, “The cost of pursuing a STEM degree (leading to Med 

school) is out of my budget and will lead to debt if I’m not able to get scholarships;” 

“The cost of college to pursue a STEM degree;” and “It takes a lot of money to go into 

the STEM field, especially for specializations.” Several others suggested, “The negative 

outcome would probably how long I have to go to school and the costs;” and “It is very 

expensive and will take a long time to be done with school.” 

One student responded in the survey by writing, “[If] I get a degree and have a 

hard time getting a job within the field or get low pay and not worth my time and money 

for the degree in the end.” In the interview, another stated, “That I don’t end up working 

in the field and that it was all a waste of time and money.” Christian was also 
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apprehensive about the possibility of investing his time and money when asked if he 

planned to continue in STEM. 

 

I want to, but I’m not sure if it’s what I want to do. Like, I’m still trying to figure 
out exactly what I want to do, like, you know, for the rest of my life or it’s like, 
because I’m going to be putting like, money and time into this. So it’s like I don’t, 
I don’t want to just like do all of it and then wanting to do something later on, so 
I’ll have to like kind of start from square one almost. So I think I’m gonna 
probably take it slow. I might. Depending on, you know, what I figured out. But I 
would consider, like I would consider it. Yeah. 
 

 Intending to persist. In their interviews, validation advising and phone 

interviews, all nine participating students were asked about their intention to continue 

pursuing a STEM degree. All students indicated an intent to persist toward degree 

completion, only one student was unsure if he would persist in STEM.  

 As was discussed in the previous section, Christian was unsure if he would persist 

in STEM. In the validation advising visit he initially indicated an interest in persisting in 

STEM, he had shared:  

Nuria: But as far as continuing in an engineering degree, do you think that that’s 
still something that you’re interested in doing or… 
 
Christian: Yeah, I’m like… I still don’t plan to go to university. I mean, if it… If 
it goes to that then it goes that. But as of right now, I’m just tired of school [both 
laugh]. But uh…I want to keep it as short as possible. 
 

Although Christian stated he wanted to continue with engineering, there was some 

trepidation about the length of time. He wanted to keep his degree “as short as possible.” 

At the end of the intervention, Christian was asked again if he planned to continue in 

STEM. This time he indicated he wanted to, but was not sure if STEM was what he 
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wanted to do. He discussed apprehension around investing his time and realizing at a 

future time that his interests were in another area. He ended his response by stating, “I 

would consider it.” 

 A couple of students were indecisive about persisting in STEM, but ultimately 

made the decision to continue. Although Mariana was considering the pursuit of another 

goal, she still saw herself completing a STEM degree. She stated she could only envision 

herself earning an engineering degree in the future, “If I don’t do engineering, to be 

honest it means I’m not going to do anything else. Like that’s the only one...” Julia had 

also considered leaving STEM and “switching majors” as a result of an invalidating 

experience in her first engineering class. However she ultimately decided to switch 

instructors and continue pursuing her civil engineering degree.  

 Sofia and Monique both intended to continue in STEM but expressed concerns 

with their mathematics requirements and being able to persist. In response to persisting in 

her STEM degree Sofia mentioned, “Math is going to be my only obstacle and I 

definitely want to overcome it.” Monique shared similar sentiments regarding the 

mathematics and persistence: 

Nuria: OK. So as far as your degree in chemical engineering, because that’s your 
goal, correct? Transfer to ASU. How do you feel about that?  
 
Monique: I still feel good about it. I’m still going for it. It’s just pre-calc is 
kicking my ass right now. I’m just like “ah.”  
 
Nuria: OK. So your mind has not changed about continuing...  
 
Monique: No, it hasn’t changed. Like math, I kind of want to be done with it.  
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 The remaining four students were very certain about their intention to persist in 

their STEM degrees. Marcos confidently shook his head “yes” when asked if he intended 

to continue in engineering. Leilani stated she “absolutely” planned to continue pursuing a 

STEM degree. Lucy was also sure about her decision to persist when she expressed, “I 

definitely still want to [pursue] the medical field.” Finally, Mikey communicated his 

assured intent to persist in STEM, “I do plan to continue in a STEM degree. […] STEM 

is definitely my interest and anything in [STEM] really.” 

Summary of Results 

 The quantitative results demonstrated there were no or only modest changes in 

scores on the TPB Intent to Persist and College Experience instruments.  On the other 

hand, the qualitative data were rich with respect to (a) understanding of factors affecting 

college success, (b) experiencing instructor validation, (c) experiencing advisor 

validation, and (d) persisting in STEM.  Although not all students’ experiences were 

validating, on balance, students were validated to a greater extent and continued to 

express their willingness to persist in working toward a STEM degree and a STEM-

related career.  
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CHAPTER 5 

DISCUSSION 

 The problem driving this action research is the disproportionately low number of 

women and underrepresented minorities earning a science, technology, engineering and 

mathematics (STEM) degree. With a large number of women and minority students 

starting their degree at a community colleges, these institutions of higher education are 

uniquely positioned to leverage the opportunity to increase the number of STEM 

graduates from these underrepresented groups. An intervention was developed that 

employed validating advising practices to enable students in marginalized groups to see 

themselves as capable learners and gain confidence in being college students. This study 

was designed to examine the use of validating advising practices during students’ first 

semester to determine its influence on students’ intent to persist in a STEM degree. As 

such, the study was framed by the following research questions:  

RQ1:  What forms of validation did students pursing a STEM degree experience 

in their first semester of community college? 

RQ2:  How and to what extent did validating advising practices influence 

women and underrepresented minority students’ intention to continue in a 

STEM field? 

RQ3:  How and to what extent did in-class validation support persistence for 

women and underrepresented minority students’ intent to earn a STEM 

degree? 
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RQ4:  How and to what extent did out-of-class validation support persistence 

for women and underrepresented minority students’ intent to earn a 

STEM degree? 

In this chapter, I include the following sections: (a) integration of quantitative and 

qualitative data, (b) discussion of findings and connections to the extant literature, (c) 

limitations of the study, (d) implications for practice, (e) implications for future research, 

(f) personal lessons learned, and (g) conclusions.  

Integration of Quantitative and Qualitative Data 

 This research study employs a mixed methods approach. Creswell (2015) states 

mixed methods research goes beyond simply collecting and analyzing quantitative and 

qualitative data. Mixed methods includes “combining, integrating, or ‘mixing’ the two 

sets of data” (Creswell, 2015, p. 553). Integrating both forms of data allow for a more 

comprehensive understanding of the results. Additionally, mixed methods can enhance 

the credibility of the study. Employing mixed methods allows for the examination of the 

complementarity of the quantitative and qualitative data. Complementarity is the extent to 

which both data sets lead to the same conclusions and the consistency between the two 

(Greene, 2007). Results from this study  demonstrate complementarity in advisor 

validation and instructor validation.  

 First, results from the College Experience survey indicate that after 

implementation of the intervention, students are validated by their advisor. The out-of-

class advisor construct exhibits a mean score increase of +0.81 points with a strong post-

intervention mean score of 5.70 out of 6. This finding is corroborated in the qualitative 

data from the validation advising visit and the phone interviews. The qualitative data 
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related to advisor validation suggest students experience multiple forms of validation. As 

a result of validating experiences from their advisor, students feel motivated, sense they 

are supported, and are more confident. Evidence of this perception of advisor validation 

is reflected in the theme Advisor validation.  

 The quantitative and qualitative data also show some evidence students perceive 

they are validated by their instructors. Scores from the pre- and post-intervention College 

Experience surveys on in-class validation reveal a very modest increase in means scores, 

+0.20, with a post-intervention mean score of 5.16. Qualitative data substantiate this 

result, with several students providing examples of instructor validation. Students are 

validated by their instructors when they receive personalized feedback and support. 

Evidence of these perceptions are demonstrated in the theme Instructor Validation.  

 Greene (2007) also states complementarity can enrich our understanding of the 

results. The Theory of Planned Behavior (TPB) Intent to Persist survey has overall low 

reliability scores for many of the scales. Due to the varying reliabilities of the 

instruments, one must make interpretations cautiously. Notably, eliciting students’ 

experiences related to self-efficacy and how easy or difficult it is to perform a specific 

behavior helps to understand the quantitative results. The themes Advisor validation and 

Instructor validation demonstrate that as a result of validation experiences students’ self-

efficacy increases and they are more confident. Therefore, enriching the quantitative 

results.  

 In sum, the qualitative data exhibit some complementary to the quantitative data. 

The qualitative data enhance the quantitative data by providing a deeper understanding of 

the numerical data. A more comprehensive explanation of the results is outlined below.   
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Discussion of Findings 

 In this section, the results of the study are discussed in terms of theory and the 

related research. The qualitative data results will be the primary focus due to the varying 

reliabilities of the subscales for the quantitative data. Also to be noted because only a 

handful of students completed pre- and post-intervention surveys, quantitative analysis on 

“extent” could not be interpreted readily. The discussion is presented with respect to the 

four research questions.  

 RQ1: What forms of validation did students pursing a STEM degree experience 

in their first semester of community college? Results from quantitative and qualitative 

data demonstrate some complementarity and indicate that students experience out-of-

class Advisor validation and in-class Instructor validation. Data from survey results show 

these constructs have a pre- to post-intervention mean score increases of +0.81 and 

+0.20, respectively. Quantitative results also showed validation from out-of-class Estrella 

Mountain Community College (EMCC) Staff with a mean score increase of +0.42, 

however this outcome is not reflected in the qualitative data. An exploration of the 

qualitative data helps to inform the forms of validation students experience and explain 

the discrepancy in out-of-class EMCC Staff validation. Qualitative data also showed 

students experience academic and interpersonal validation from in- and out-of-class 

validating agents. First, a brief review of Validation theory and related literature will help 

to understand the forms of validation experienced by students.  

 In her exposition of Validation theory, Rendón (1994) claims validation refers to 

purposefully and proactively affirming students as capable creators of knowledge and 

valued members of the college. Further, Rendón cogently argues there are six elements of 
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validation including (a) college staff initiate contact, (b) students feel capable of learning 

and a greater sense of feel self-worth, (c) is a prerequisite for student development, (d) 

occurs in- and out-of-class, (e) is a developmental process, and (f) should be administered 

early on. Moreover, academic validation enables students to believe in their innate ability 

to be capable college students, and interpersonal validation provides opportunities for 

personal and social development. Rendón (1994) specifically developed the framework to 

support diverse student populations including women and students of color. In related 

literature, Rendón Linares and Muñoz (2011) provide forms of validating practices that 

include “faculty giving student opportunities to witness themselves as successful 

learners,” “faculty told students ‘you can do this, and I am going to help you,” “coaches 

took time to help students select courses and plan their futures,” and “faculty and staff 

served as mentors for students” (p. 15). Moreover, Acevedo-Gil et al. (2015) maintain 

validating practices also include members of the academic setting relating to students’ 

personal identities, providing personalized feedback and concrete information, and 

resources. Other forms of validation involve helping students develop transfer plans and 

mentoring (Zhang & Ozuna, 2015). 

 The qualitative research findings are consistent with Validation theory and the 

related literature. In addition to the validating advising practices noted earlier, results on 

out-of-class validation show students are validated when their advisor acknowledged 

their identity and background. Students note this form of validation occurs as early as the 

new student orientation, ROAR, when I share my background with them. In the 

orientation, I always share part of my story, I note I am a first-generation student, a 
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parent, and working on my doctoral degree. I address the importance of managing my 

time and that I can relate to the amount of work they will soon face.  

Students also feel their identities are validated when I help them search for 

scholarships specific to their racial and ethnic identities. Acts as small as knowing there 

is a distinction between Asian and Pacific Islander ethnicities validate students.  

Another form of out-of-class validation is praise and encouragement. Rendón 

(1994) shares that telling students ‘you can do this’ is a form of validation. With that in 

mind, students are provided with encouraging words throughout the intervention. Most 

notable, are praise and encouraging words in the email communications. Students are 

told: “Good job;” “Keep up the good work;” “I am here to support you along your 

journey;” and “I am positive you will reach your goals.” Communication validation also 

encompasses expressing confidence in students’ abilities. Telling students they are 

capable and knowledgeable is another form of out-of-class validation. One student noted, 

“During orientation the staff was really helpful and made everyone feel secure that yes 

this is a big step, but we’re all capable.” Also, during the advising visits I purposefully 

made a point to highlight students’ academic abilities. Expressing confidence occurred by 

congratulating students on their GPA, acknowledging the successful completion of their 

first semester, and telling them I am confident they are going to succeed.  

 Quantitative data indicate students also experience out-of-class EMCC Staff 

validation, yet the qualitative data is not consistent with this outcome. In the College 

Experience survey, EMCC staff is defined as tutors, peer mentors, cashiers, admissions 

representatives, financial aid staff, and college administration. In students’ responses to 

inquiries about how they are validated at EMCC, students make no mention of these 
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individuals as providing validation in the qualitative data. The tutoring center is 

discussed; however, it is mentioned in terms of a service students use not as a validating 

agent. Nevertheless, a single student, Mikey, shares a validating experience when he is in 

the tutoring center helping out friends and fellow classmates. Mikey mentions it “felt 

really good” to be working as a team with the tutor who is very knowledgeable. In an 

open-ended question on the College Experience survey, I ask students to share an 

example of when EMCC staff validated them. In their response, most students either 

write N/A (for not applicable), leave the response blank or state “I don’t have an 

example.” Students who share an example discuss an instructor, me, or the events offered 

on campus. It is possible the modest mean score increase of +0.42 for the construct out-

of-class EMCC Staff validation may be due to students interpreting staff to include 

instructors and advisors.  

 The third type of out-of-class validation students experience in their first-semester 

is from important people—important others such as friends, peers, family, significant 

others, children, and so on. Qualitative data reveal students are being validated by their 

family members and peers. These important individuals provide encouragement, 

motivation, and support. Both academic and personal support are provided by important 

people in students’ lives.  

 Qualitative findings on in-class validation are also consistent with Validation 

theory and the related literature. The literature notes validation occurs when “faculty 

giv[e] students opportunities to witness themselves as successful learners,” (Rendón & 

Muñoz, 2011, p. 15) and provide purposeful feedback (see Acevedo-Gil et al, 2015). 

Nearly all students share examples of purposeful feedback and support from their 
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instructors. Feedback is found on returned assignments. Such feedback is more than, 

“good job on your assignment,” it is detailed and specific so students “could tell she 

really read my work.” Instructors also support students by asking them to elaborate 

further on their verbal in-class responses, or by making a point to say “your [answer] was 

a valued point on the topic.” Students describe feeling more confident and capable when 

their STEM instructor helps the student identify areas on which to improve and then 

proceeds to show them how to improve or help them understand more fully. “Ensuring to 

give praise during correct answers” is also validating. The instructors’ teaching style also 

can increase students’ confidence. Students describe “enjoying” their classes and in turn 

wanting to take more science classes. Although it may not seem that making a class 

enjoyable is a form of validation, the influence “enjoying” classes has on building 

confidence can be better explained and understood by the influence “bad” teaching style 

has on students. Instructors who are “just there;” “not fun;” “taught out of the book;” and 

“just lecture[d]” do not build confidence in students’ abilities. Students who experience 

“bad” teaching styles and who do not “enjoy” their classes question whether they belong, 

consider not taking more STEM classes, or contemplate changing their major completely.  

 RQ2: How and to what extent did validating advising practices influence women 

and underrepresented minority students’ intention to continue in a STEM field? The 

qualitative data show that women and underrepresented minority students who participate 

in the intervention intend to persist in a STEM field. To understand how validating 

advising practices influence intention, consideration of Ajzen’s TPB is warranted.  

 Recall from Chapter 2, Ajzen’s (1985, 1991, n.d.) TPB posits intent to perform a 

behavior is predicated on antecedent variables including behavioral beliefs, normative 
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beliefs, control beliefs, attitudes, subjective norms, and perceived behavioral control. 

Notably, the TPB suggests more positive attitudes and subjective norms, and greater 

control beliefs foster stronger behavioral intention.  Thus, individuals with stronger 

intentions and greater perceptions about ability to perform it are more likely to perform 

the behavior.  

 By providing validating advising practices during the intervention, I seek to 

influence behavioral intentions and perceived behavioral control for women and 

underrepresented minority students, with a focus on control beliefs and perceived 

behavioral control. Recall, control beliefs are the perception that factors facilitate or 

impede a behavior. Thus, for example, in the study, women and minority students 

identify factors that make it difficult to persist including the amount work and time 

required for classes, class difficulty, and not knowing what classes to take. In general, 

factors that impede persistence are not unique to only women or to minority students, 

both expressed very similar concerns. Nevertheless, a few women express feelings of not 

belonging when realizing they are the only female student or one of a few female 

students in their STEM classes. One student understood the real possibility of being one 

of the few women in future STEM classes and was hopeful more women entering STEM 

degrees would level out the gender imbalance. 

 Consistent with the related literature (Rendón, 2002, Xiong et al, 2016), 

qualitative data show students who are validated by their advisor are more confident in 

their abilities as a college student, are motivated, and feel they belong. Students in this 

study build confidence by identifying a first-semester barrier and then developing a plan 

to overcome the barrier. Students also report being more motivated as a result of being 
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coached through an issue they are facing. Developing meaningful relationships, 

especially with the women, make them feel “like [they are] a part of the college as a 

whole and […] able to continue.” From their perspective, as a result of coaching, students 

sense they receive the support they are seeking. Women and underrepresented minority 

students also mention feeling supported and having more confidence after they solidify 

transfer goals and have a personalized education plan. Through these advising practices 

students alleviate or resolve factors that could impede their success in college. 

Additionally, they all state they intend to continue pursuing their STEM degree. STEM 

persistence is particularly important for women as they earn a much lower percentage of 

STEM degrees than men (de Brey et al, 2019). These findings suggest students’ intent to 

persist in a STEM degree increases after they experience validating advising practices.  

 RQ3: How and to what extent did in-class validation support persistence for 

women and underrepresented minority students intent to earn a STEM degree? Due to 

varying and sometimes low reliabilities, quantitative data cannot be used to draw 

conclusions about their supportive influences on STEM persistence.  Nevertheless 

qualitative data are helpful in understanding how in-class validation supports persistence 

for women and underrepresented minority students.  

 In the TPB, Ajzen (2005, n.d.) asserts intention is the immediate antecedent of 

behavior and intention is the most decisive factor of performing the action. Students are 

asked in the validation advising visit, and in the phone interviews whether they plan to 

continue in STEM. All students, except for Christian, respond they plan to continue 

pursuing their STEM degree. Although Christian plans to persist, he is unsure whether it 

would be in STEM. In addition, one student shares a moment where validation from her 
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instructor helped her make a decision to persist. Mariana shares that when she is having 

difficulty in her engineering class she speaks with her instructor who gives her guidance 

and support and subsequently she feels more capable of “going forward.”  

 Although the qualitative data show only an instance where in-class validation 

encourages students’ decision to persist, the inverse can be said about in-class 

invalidation. Qualitative data reveal in-class invalidation causes women and 

underrepresented minority students to not want to persist. Students share examples of 

being invalidated when questioned about their decision to pursue a STEM degree and all 

the classes pursuit of a STEM degree will entail. For example, in one case, thinking about 

all the mathematics and science courses that lay ahead made a student question whether 

she is prepared and whether she truly wants to pursue the degree. Another student was 

invalidated by the way her instructor taught the class, she mentioned as a result of the 

teaching style she did not want to participate in class. Further, when she searched for the 

next class in the program sequence, she found the same instructor would be teaching it. 

She decided not to take the class and considered changing majors, and even moving to a 

different campus. The qualitative results of this study show invalidation can have 

substantial influences on intent to persist. Women and minority students who experienced 

in-class invalidation questioned whether they should persist.  

 RQ4: How and to what extent did out-of-class validation support persistence for 

women and underrepresented minority students intent to earn a STEM degree? Similar to 

the previous research question, varying reliabilities in the instruments and small numbers 

of participants for the pre- and post-intervention survey data, quantitative data cannot be 

used to draw conclusions about their supportive influences on STEM persistence. 
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Nevertheless, qualitative results inform how out-of-class validation supports persistence 

for women and underrepresented minority students. Out-of-class validation occurs when 

individuals provide validation outside of class. For example, individuals such as advisors, 

important persons in students’ lives, and EMCC staff can offer validation of this kind. 

When considering persistence as a result of validation, students primarily share examples 

of advising validation.  

 Again, intention is the most important antecedent of behavior performance and all 

students, except one, who participate in the validating advising intervention have 

intentions to persist. Students share examples of advisor validation that help them to 

decide to persist. One example was Mariana, she feels validated by the personal 

connection we made through our advising meetings and later she stated she is capable of 

persisting. Another student was having a difficult time with a mathematics class and is 

considering dropping the class. After being coached, she is able to switch classes and 

persists through the course.  

Women and underrepresented minority students also make decisions to persist as 

a result of having an education plan. Knowing exactly what classes to take and when they 

would graduate helps students decide to continue. For example, Leilani shares, “I do plan 

on continuing […] it makes it look easier for me that I had this set plan. […] ‘Cause I 

wasn’t really sure I wanted to continue with STEM.” Qualitative results of this study 

demonstrate out-of-class advising validation helps students to develop intentions to 

persist.  

 The women and minority students in this study are supported by family and peers. 

Family and peers provide encouraging words and increase students’ confidence in their 
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ability to persist in STEM. One student is told by her parents, “anything a boy can do, 

girls can do better” which made her feel supported. Peers also provide support by helping 

with STEM school work, forming study groups, and encouraging one another to continue 

with STEM classes and not give up.  

Limitations of the Study 

 Limitations are aspects of the study that decrease confidence in the findings due 

to concerns of validity, reliability, and credibility. There are several highly relevant 

limitations of this study which include (a) duration of the study, (b) sample size, (c) 

Hawthorne effect, and (d) instrument reliability. Each limitation is discussed further 

below.  

 Duration of the study. The first limitation is the length of the study. The original 

plan was to have the study span the entire fall 2019 semester, September to December. 

As a result of waiting for IRB approval from the district, I was unable to start the study 

until mid-October. Although the study spanned mid-October to early March, holiday and 

intersession breaks allowed for only eight weeks total to be dedicated to the 

implementation of the interventions. Four weeks were dedicated to required first-

semester academic advising planning and four weeks to validation advising. Clearly, 

eight weeks to implement an intervention limits the opportunities to include more 

participants and more frequent validation experiences for those participating.  

 One goal of this study is to examine the influence of validating advising practices 

on intent to persist. A longitudinal study would be better suited to observing students and 

conducting interviews at the end of two years to determine whether participants persist to 

earn an Associate in Arts or Associate in Science degree in a STEM-related area. 
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Because the study is limited to one semester, data on actual persistence could not be 

collected and, instead, students’ intent to persist was assessed using Ajzen’s (n.d.) TPB, 

which is ideally suited to measuring students’ intent to persist because intention is 

assessed by taking account of various beliefs, attitudes, norms, and self-efficacy.  

 Sample size. The number of participants is also a limitation of the study. 

Although a smaller sample is acceptable for action research, the number of students 

participating in the study and the number completing the surveys are particularly 

troublesome.  For example, there is only a very small sample out of the total number of 

students in the fall 2019 STEM cohort. Only nine students participated in the validation 

advising visit, of those only seven completed phone interviews, and only three completed 

all aspects of the study to include all pre- and post-intervention surveys. Thus, the small 

number of participants limited the analysis of quantitative data to descriptive statistics.   

 Hawthorne effect. A third limitation is the Hawthorne Effect. The Hawthorne 

Effect states participants will alter their behavior because they know they are being 

observed (Smith & Glass, 1987). As with most action research studies, I am the 

researcher and I participate in the study. I serve as the academic advisor for students. In 

addition to the interventions outlined here, I also engage with students in other aspects 

related to my advising responsibilities. I may see them on campus and check-in on how 

they are doing. Students also schedule advising sessions to see me for additional support, 

or email me pertinent questions for which they need answers. The additional support to 

address student needs may influence student responses to the interventions. They may 

provide more desirable responses because they want their responses to please me, the 

researcher. 
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 Instrument reliability. A final limitation is the reliability of the instruments. 

Results from prior research studies that use TPB instruments show good reliability. The 

TPB instrument was developed following Ajzen’s (n.d.) “Constructing a TPB 

Questionnaire” and “Sample TPB Questionnaire.” Due to time constraints, a pilot study 

to assess reliability of survey items was not completed before implementation of the 

intervention. It is possible the language used on the TPB instrument is not clear and 

therefore leads to unreliable results.  Alternatively, given the small sample size, student 

variability in responding may contribute to low reliabilities.  

Implications for Practice 

 Results of this action research project suggest several implications for practice. 

Four implications for practice are (a) training institutional agents, (b) financial literacy 

support, (c) time-management skill building, and (d) counseling.  

 Training institutional agents. Validation literature notes that faculty members 

and staff members should be trained on how to employ validating practices (Rendón, 

1994; Rendón, Kanagala, & Bledsoe, 2018). One critical point is the need for institutional 

agents to initiate contact. Women and underrepresented minority students perceive 

institutional representatives as being involved with them “when someone takes an active 

role in assisting them” (Rendón, 1994, p.44). Rendón also suggests institutional agents 

should learn the “needs and strengths of culturally diverse students” (1994, p. 46). One 

student in the study expressed so much gratitude because I knew there were differences 

between the frequently grouped races of Asian and Pacific Islander. Additionally, 

Rendón highlights training around how to provide in- and out-of-class validation 

experiences, and how to create supportive and caring environments (1994, 2002).  
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 Validating agents seeking to implement validating practices should be trained on 

developing relationships with students, the forms of validation, and validating statements 

that are authentic and appropriate within the institutional setting. For implementation to 

be successful, EMCC will want to evaluate policy and processes. One pertinent policy for 

academic advisors is the student to advisor ratios. Developing rapport with students 

requires time; thoughtful, personalized, and intentional communication; and personal 

interactions with students. When implementing the different aspects of the intervention, I 

took time to prepare before the advising session, review notes, identify potential student 

needs, and review forms of validation I can provide. After the visit, I reflect on the 

session, identify what works, what did not work, and identify genuine and related 

validating statements. This proactive and intentional validation advising requires 

sufficient time to prepare and reflect. As such, to be effective and feasible, advisors will 

need a manageable group of students they support. 

 More specifically, results of this study identify there is a need to improve in-class 

validation and out-of-class EMCC staff validation. The qualitative data indicate low 

responses with respect to the influence of in-class validation on persistence, and overall 

low responses of validation from EMCC staff. Tenets of Validation theory, study 

findings, and best practices could be shared as a training and/or workshop for 

professional development across the EMCC campus. Further, the training/workshop can 

provide an opportunity for faculty members and EMCC staff members to brainstorm 

ways for their environments and actions to be culturally responsive and validating. 

During the training/workshop faculty and staff members can role-play validating 
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scenarios and create sample validating statements that can be used in their specific 

workplace setting.  

 Personally, in reviewing the audio recording and transcripts, I notice a lot of 

missed opportunities for validation. Although I draw upon Validation theory based on my 

understanding of it tenets, and develop a validating intervention, I can benefit from being 

more immersed in the different ways students experience validation. There are moments 

where students discuss very personal issues such as depression, “feeling lost,” and 

moments of extreme stress. In most of these cases, I was not sure how to respond. I tend 

to change the topic to a conversation so I feel more comfortable and better equipped to 

handle the ‘changed’ topic. This could be invalidating for students and turn them away 

from returning for advising services. Receiving training with a focus on some general 

counseling practices could provide the assurance and confidence in discussing sensitive 

subjects such as high levels of stress and providing college copings skills.  

 Financial literacy support. Many students discuss finances as a factor to 

persistence. Students are concerned about having sufficient funds to pay for their college 

courses. Other students describe potentially going into debt. Many students state having 

scholarships, especially when planning to transfer to the university, will be very 

beneficial. One participant indicates he was using his credit card to pay for his courses, 

and quite a few of the participants are on payment plans. We currently have an advising 

component on Canvas for students with a specific module on financial aid, however, this 

module is primarily an informational overview, without more detailed matters on it. The 

Canvas module could be developed to include a series of videos on financial literacy to 

address some of the concerns of students. The financial literacy could cover topics such 
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as applying for FAFSA, learning about loan repayment, applying for scholarships, and 

creating a budget. Advising could also collaborate with the financial aid department to 

offer workshops.  

 Time-management skill building. Managing time, or having enough time is 

another major concern of students. Students are concerned about balancing school, work, 

and home life. Others describe the amount of time required to complete course work and 

having a heavy “work load.” Some participants discuss concerns with procrastination, or 

simply not having enough time to do homework because their time is being invested 

somewhere else. Some students suggest additional time would be beneficial. For 

example, Julia describes having success in her first semester because she has fewer 

classes than she did in high school. However, Julia is one of the few students who did not 

work while also attending school. For all students with the exception of one, this is their 

first time taking college classes. In the validation advising visits, a few of the students 

describe college as being “different than high school.” In high school, students have a set 

schedule every day, they build a routine and are used to following that routine throughout 

their elementary and secondary schooling. Once in college, that schedule and routine 

changes drastically. Students could benefit from having support in learning how to build 

a personal schedule, plan their day/week/month, and overall time-management skills. 

Similar to the financial literacy support, building time-management skills could be built 

into the advising component of Canvas or offered as a series of small workshops.  

 Counseling. A disheartening concern students offer in the advising sessions are 

issues with respect to mental health and well-being. Within their first semester students 

are experiencing extreme stress, being overwhelmed, and feeling frustrated. For one 
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student, it results in becoming sick for a few weeks, which leads to withdrawing from one 

class and falling behind in another. Students highlight additional concerns of potentially 

experiencing anxiety or depression due to the amount of work required to complete the 

degree. To address these concerns it would be beneficial to provide specific support to 

students regarding these feelings of stress and frustration. Students could learn how to 

manage these feelings and develop strategies to alleviate them. Our college does have 

licensed counselors on campus, and they are available to provide support at any time. 

Additionally, our STEM cohort has two dedicated advisors. However, services are 

currently sought reactively and not provided proactively. Knowing that students are likely 

to experience these mental health concerns, it would be prudent of our counseling team to 

reach out to students and provide mental health and well-being tools earlier, rather than 

later.   

Implications for Future Research 

 Action research is a cyclical process, with the stages of planning, acting, 

assessing, and reflecting occurring over multiple cycles (Mertler, 2014). Results from this 

cycle of action research suggest several implications for future research. Three 

implications for future research are: (a) expanding the scope of the work by adding 

advisors and increasing students who are involved, (b) conducting a needs assessment, (c) 

employing longitudinal data collection, and (d) operationalizing validating practices.  

 Expanding the scope of the work. This study is unique in its kind as the first, or 

one of the first, to analyze validating advising practices from an advisor’s perspective as 

a validating agent and researcher. To validate the results, it would benefit the body of 

literature to include additional advisors who work with students. Moreover, this study 
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examines students pursuing STEM degrees. It is possible students pursing degrees in 

areas such as business, liberal arts, fine arts, and so on may experience validation in 

different ways.  

 Some of the women in the study felt invalidated and that they did not belong as a 

result of being the only female, or one of the only female students in the class. Related 

literature confirms that being the only person of color or the only woman can lead to 

stopping out of a STEM program (Chen, 2013). Future research could focus on exploring 

these experiences, including: how to prepare female students for this reality, how to 

mitigate feelings of not belonging and invalidation, and what resources and/or validating 

advising practices could be shared and implemented. 

 Adding a needs assessment.  In the TPB Intent to Persist instrument, I ask 

students to share ways that may enable or deter them from persisting. Some of the data 

and related literature inform the barriers and challenges that would be considered in the 

validation advising visit. Nevertheless, if students would identify barriers they were 

already facing prior to the advising visit, the validating advising visit could be 

personalized even further. The researcher does not have to ask as many probing questions 

to help identify a challenge the student is facing. Providing a needs assessment as part of 

the preliminary work for the required first-semester visit might prove to be fruitful.  

 Longitudinal data collection. The goal of this study is to influence persistence 

for women and underrepresented minorities. I use the TPB as a framework of this study 

to focus on the intention to persist in a STEM degree. As I note in the limitations, the 

current study spans a few months in students’ first academic year and does not allow for 

data collection on actual persistence. Extending this study for two to three years would 
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inform whether students in the fall 2019 STEM cohort did, in fact, persist to graduate 

with their STEM degrees.  

 Operationalizing validating practices. Future research might be conducted to 

investigate the power and influence of the different types of validation, forms of 

validation, and validating agents. Validating practices could be categorized by the two 

types of validation, academic validation and interpersonal validation. Within each type of 

validation, forms of validation could be categorized. For example, academic validation 

includes building an academic plan, checking on students’ progress, offering academic 

support, mentoring, praising academic success, and so on. The same could be done for 

interpersonal validation. Forms of interpersonal validation include, establishing a 

relationship, sharing your own story, supporting students through difficult times, and 

validating cultural identifies and backgrounds, and so on. Data could be gathered on each 

type, form, and validating agent to assess whether specific types, forms, or agents are 

more influential. For example, is acknowledging students’ background more powerful 

than providing praise? Is in-class faculty members’ validation more crucial and effective 

than out-of-class validation?  

Personal Lessons Learned 

Participating in this doctoral program informs my own practice in several ways. 

First, validation can benefit all students. Second, I have grown in my understanding of 

being a scholarly and influential practitioner.  

I have been in the education field for over ten years now, and I have served in an 

advising role for a little over three years. I have always perceived myself as being an 

effective educator and a good advisor. However, when I listened to my validation 
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advising visits and read through the transcripts, I recognize a lot of areas for personal 

improvement. There are moments when I cringe as I listen to the questions I ask or the 

comments I make. Although my intentions are not rooted from a place of harm, it is very 

possible students are invalidated by my comments. Reflecting on those moments, I 

realize I need ‘to be present with the student’ and really listen to what they are sharing 

rather than being concerned about asking all the questions on the protocol. I also 

recognize it is easier for me to validate students in emails than it is in person. I always 

enjoy writing more than talking in person. Since I was a young girl, I always have 

enjoyed my English classes. I also find writing allows me to put my ideas down on paper 

and then think about the message it is conveying and the message that may be interpreted 

by the recipient, which is difficult to enact when you are talking in real-time.  

I also learned that I benefit from validation. During this project my coworkers, 

friends, and family would ask how I was doing. Although they did not fully understand 

what exactly I meant by some of the processes, they always offered words of 

encouragement “you got this;” “I know when you finish it’s going to be great;” and 

“Keep going strong. I can’t wait to celebrate with you when you graduate.” Even simply 

hearing the words from my dissertation chair, “you are a good writer,” resonated with me 

in the late hours as I feverishly worked to meet deadlines.  

When I first began this program, I wondered when I would finally make sense of 

being a scholarly and influential practitioner. After participating in the process of 

identifying a local problem, gathering information and reviewing related literature, 

learning about theoretical frameworks and how they serve as lenses, developing a plan, 

implementing an intervention, analyzing and then reflecting, I now know what it means. I 
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have a new perspective on how I approach and consume research. I now evaluate 

published studies and articles based on my own developmental processes and attendant 

analyses. Are there research questions? What framework informed the study? Do the 

methods align with the types of research questions asked? Are the data valid and reliable? 

Do the results and findings answer the research questions? Thus, I consume research 

differently and notably, I also approach projects differently. A few months prior to this 

study, I applied for a $10,000 learning and innovation grant. It was the first grant I had 

ever written. When writing the grant I applied my knowledge of developing a research 

plan. I identified a problem, gathered pertinent information on the population, reviewed 

literature and theory to inform the innovation, created measurable objectives to determine 

the effectiveness of the innovation and then developed an implementation plan. As a 

result, I was awarded the grant! Being a scholarly and influential practitioner means I 

value research and as a leader-practitioner I use it to inform and guide my own practice 

and influence efforts and outcomes for others.   

Conclusion 

 There is a high demand in the U.S. to produce more educated STEM 

professionals. Community colleges in particular are uniquely positioned to have a vital 

influence on “untapped talent” as more women and minority students start their 

educational careers at community colleges. The first two years of college are particularly 

critical as students tend to decide whether to ‘stay or depart’ within these first few years. 

Nevertheless, access is not sufficient. To increase the number of women and 

underrepresented minorities persisting in STEM degrees, institutions of higher education 

must make concerted efforts to meet their unique needs. New and innovative programs, 
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as well as interventions and practices, must be developed and implemented to assist these 

groups to program completion. Validation theory provides a framework in which 

institutional agents can increase the likelihood women and underrepresented minority 

students can be successful in the college setting.  

 I engaged in this research to have a positive influence on women and 

underrepresented minority students pursuing a STEM degree through the use of 

validating advising practices. The students in this study developed confidence in 

themselves and were motivated. All who participated in all aspects of the intervention 

intended to persist in STEM programs, with only one student a bit unsure. Even after 

experiencing invalidation from their instructors and me, their advisor, the nine students 

intend to continue pursuing STEM. At the time of writing this dissertation document, five 

of the nine students who participated in the first-semester academic planning advising, 

and validation advising have registered for fall 2020 classes. One student decided to 

transfer to ASU to begin her second year, and another has decided to transfer out of state. 

There are still a few more months to enroll in fall 2020 classes and it is possible the other 

two students will enroll. The longitudinal effects of advising validation on persistence to 

degree completion cannot be ascertained at this point. Nevertheless, over half of the 

students have implemented solid plans to persist in their pursuit of a STEM degree. Thus, 

the innovative intervention and practices enacted here, helped to support students to be 

successful college students. 
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Unofficial Academic Plan  
(Verify Coursework with Advisor) 

 

 

 
Notes: 
 
 
 

 
 
 
 
 
 
 

Student Name:   My advisor is:  

Field of Interest (FOI):   My Associate Degree:  

University Major:   Date:  

FALL 2019 SPRING 2020 SUMMER 2020 
   
   
   
   
   
TOTAL CREDITS: TOTAL CREDITS: TOTAL CREDITS: 

FALL 2020 SPRING 2021 SUMMER 2021 
   
   
   
   
   
TOTAL CREDITS: TOTAL CREDITS: TOTAL CREDITS: 

FALL 2021 SPRING 20 SUMMER 20 
   
   
   
   
   
TOTAL CREDITS: TOTAL CREDITS: TOTAL CREDITS: 
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APPENDIX B 

INTERVIEW QUESTIONS FOR VALIDATION ADVISING VISIT 
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During the validating advising visit, the STEM advisor will use a semi-structured 

interview protocol. The interview questions will be designed to (a) elicit how the student 

is doing, (b) reflect on validation experiences, (c) get their input about their beliefs, 

attitudes, and intent to persist in a STEM degree, and (d) provide at least one out-of-class 

validation experience. For the validation experience, the advisor will not ask a specific 

question, rather using her knowledge and understanding of validation to incorporate an 

out-of-class validating advising practice such as, validating the students background, 

sharing her personal story, helping the student feel like they are a capable learner, provide 

academic assistance, etc. 

 
1. How is your semester going so far?  
 
2. How is your classroom experience going? 
 
3. How do you feel about pursuing a STEM degree? 
 
4. What successes have you attained? 
 
5. What barriers seem to be getting in the way? 
 
6. What can we do to overcome those barriers? 
 
7. What are your goals for the next week for your classes? 
 
8. What will help you to achieve those goals? 
 
9. What can you do to attain those goals?  
 
10. How likely are you to stay in your major? Why? 
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APPENDIX C 

INTENT TO PERSIST SURVEY INSTRUMENT 
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Intent to Persist Survey 
This survey contains questions about your beliefs about persisting in a STEM degree in the future. Please read each 
question and fill in the numbered bubble that best represents the extent which the belief holds true for you. All of your 
answers will be confidential.  

Persistence is defined as a student’s decision and desire to remain enrolled through degree completion. 

1. If I persist to degree completion in STEM, I will be better prepared for my future? 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

2. Important family members think that I should persist in a STEM field and earn a 
STEM degree in the future? 

Mark only one oval. 

1 2 3 4 5 6 7 

 

3. I am confident that if I wanted to, I could persist in STEM and earn a STEM 
degree in the future. 

Mark only one oval. 

 1 2 3 4 5 6 7 

 

4. I intend to persist in STEM and complete a STEM degree in the future. 
Mark only one oval. 

 1 2 3 4 5 6 7 
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5. For me to persist in STEM and earn a STEM degree in the future will be 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

6. Most people in college that I respect approve that I should persist in STEM and 
earn a degree in STEM in the future? 

Mark only one oval. 

2 2 3 4 5 6 7 

 

7. For me to persist in STEM and complete a STEM degree in the future would be 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

8. If I can persist in a STEM field and earn a STEM degree or not will be entirely  
up to me 

Mark only one oval. 

 1 2 3 4 5 6 7 

 

9. Most of my instructors approve of me persisting in a STEM field and completing 
a STEM degree 

Mark only one oval. 

 1 2 3 4 5 6 7 
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10. For me to persist in STEM and earn a STEM degree in the future would be 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

11. It is expected that I will persist in STEM and complete a STEM degree in the 
future 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

12. I will try my best to persist in a STEM field and earn a STEM degree in the 
future 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

13. For me to persist in STEM and complete a STEM degree in the future will be 
Mark only one oval. 

3 2 3 4 5 6 7 

 

14. I plan to persist in STEM and earn a STEM degree in the future 
Mark only one oval. 

 1 2 3 4 5 6 7 
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15. In the future, I will have the skills needed to persist in a STEM field and 
complete a STEM degree. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

16. Persisting to graduation in a STEM degree will help me to gain a better 
understanding of subject matters in STEM (i.e. biology, chemistry, engineering, 
math, etc.). 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

17. Persisting to graduation in a STEM degree will help me transfer to university. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

18. Persisting to graduation in a STEM degree will make me miss out on activities 
outside of college. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

19. Persisting to graduation in a STEM degree will help me get my money’s worth 
during my time at EMCC 
Mark only one oval. 

 1 2 3 4 5 6 7 
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20. Persisting to graduation in a STEM degree will expose me to the possibility of 
failing classes. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

21. My instructors think that I should persist in a STEM field toward graduation. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

22. My parents think that I should persist in a STEM field toward graduation 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

23. My close friends think that I should persist in a STEM field toward graduation 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

24. My classmates think that I should persist in STEM field toward graduation 
Mark only one oval. 

 1 2 3 4 5 6 7 
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25. How often do family obligations place unanticipated demands on your time? 
Mark only one oval. 

4 2 3 4 5 6 7 

 

26. How often does work or employment place unanticipated demands on your 
time? 
Mark only one oval. 

5 2 3 4 5 6 7 

 

27. How often do you fail to do your assignments for STEM classes on time? 
Mark only one oval. 

6 2 3 4 5 6 7 

 

28. How often does not knowing the classes to take for your degree cause concern  
in completing a STEM degree 
Mark only one oval. 

7 2 3 4 5 6 7 

 

29. How often does your advisors availability cause concern in completing a  
STEM degree? 
Mark only one oval. 

8 2 3 4 5 6 7 
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30. If I had family obligations that placed unanticipated demands on my time, it 
would make it more difficult for me to persist toward a STEM degree. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

31. If work or employment placed unanticipated demands on my time, it would 
make it more difficult for me to persist toward a STEM degree. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

32. If I failed to do assignments for this course on time, it would make it more 
difficult for me to persist toward a STEM degree. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

33. If I did not know the classes required for my STEM degree, it would make it 
more difficult for me to persist toward a STEM degree. 
Mark only one oval. 

 1 2 3 4 5 6 7 

 

34. If I my advisor was not available, it would be more difficult for me to persist 
toward a STEM degree. 
Mark only one oval. 

 1 2 3 4 5 6 7 
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For the following questions, please respond by typing in your answers. 

35. What would be some positive outcomes as a result of persisting in STEM and 
earning a STEM degree? 

 

 

36. What would be some negative outcomes as a result of persisting in STEM and 
earning a STEM degree? 

 

 

37. Who would approve of you persisting in a STEM field and earning a STEM 
degree? 

 

 

38. Who would disapprove of you persisting in a STEM field and earning a STEM 
degree? 

 

 

39. What things would make it easy or enable you to persist in a STEM field and 
complete a STEM degree? 
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40. What things would make it difficult or prevent you from persisting in a STEM 
field and completing a STEM degree? 

 

 

Demographics 

41. Gender 
Mark only one oval. 

Female 
Male 
Transgender 
Prefer not to answer 

42. Ethnicity 
Mark only one oval. 

Asian 
Black/African 
Hawaiian/Pacific Islander 
Hispanic/Latino 
Native Indian/Native American 
White/Caucasian 
Prefer not to answer 

43. Is this your first semester at Estrella Mountain Community College? 
Mark only one oval. 

Yes 
No 
Prefer not to answer 
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44. Age 

 

45. Create a unique identification code. This code will only be used to match  
your pre-survey with your post-survey. Use the first 3 letters of your mother’s  
name, and last 5 digits of your phone number. (For example my mother’s  
name is Luisa, my phone number is 623-935-8927. My unique code would  
be LUI58927). 

 

Please indicate if you participated in following activities and your level of 
engagement with each: 

 

 

This content is neither created nor endorsed by Google. 

 Forms 
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APPENDIX D 

COLLEGE EXPERIENCE SURVEY INSTRUMENT 
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College Experience Survey 
This survey contains questions about your experiences so far at Estrella Mountain Community College and how these may 
affect your beliefs about continuing in a STEM field.  Please read each question and fill in the numbered bubble that best 
represents the extent which the statement is true for you. All of your answers will be confidential.  

Reflect on the classes you are taking this semester to answer the following questions.  

 
Mark only one oval per row. 
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14. Please share an example of when an INSTRUCTOR made you feel like you were a capable learner and 
college student. 

 

 

15. Please share an example of when an INSTRUCTOR valued your cultural background, personal identity 
and/or family history. 

 

 

  



  187 

Reflect on your experience with advising since you first started at EMCC to answer the following questions 
about your advisor(s). If you have not met with an advisor, please leave questions 16-28 blank. All of your 
answers will be confidential. 

What is the name of your advisor or advisors? 

 

. 
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27. Please share an example of when an ADVISOR made you feel like you were a capable college student. 

 

 

28. Please share an example of when an ADVISOR valued your cultural background, personal identity, 
and/or family history. 
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Reflect on your experience with important people in your life since you first started at EMCC to answer the 
following questions. Important people in your life can include friends, peers, family, significant other, 
children, etc. All of your answers will be confidential 

. 
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39. Please share an example of when an IMPORTANT PERSON in your life made you feel like you were a 
capable college student. 

 

 

40. Please share an example of when an IMPORTANT PERSON in your life valued your cultural 
background, personal identity, and/or family history. 
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Reflect on your experience with EMCC staff since you first started at EMCC to answer the following 
questions. EMCC staff can include tutors, peer mentors, cashiers, admissions representatives, financial aid 
staff, college administration, etc. All of your answers will be confidential 
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52. Please share an example of when an EMCC STAFF made you feel like you were a capable college 
student. 

 

 

53. Please share an example of when an EMCC STAFF valued your cultural background, personal identity, 
and/or family history. 
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Demographics 

54. Gender 

Mark only one oval. 

Female 
Male 
Transgender 
Prefer not to answer 

55. Ethnicity 

Mark only one oval. 

Asian 
Black/African 
Hawaiian/Pacific Islander 
Hispanic/Latino 
Native Indian/Native American 
White/Caucasian 
Prefer not to answer 

56. Is this your first semester at Estrella Mountain Community College? 

Mark only one oval. 

Yes 
No 
Prefer not to answer 

57. Age 
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Create a unique identification code. This code will only be used to match your pre survey with your 
postsurvey. Use first 3 letters of your mother’s name, and last 5 digits of your phone number. (For 
example my mother’s name is Luisa, my phone number is 623-935-8927. My unique code would be 
LUI58927). 

 
 
 
Please indicate if you participated in following activities and your level of engagement with each: 

 

 

This content is neither created nor endorsed by Google. 

 Forms 
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APPENDIX E 

PHONE INTERVIEW PROTOCOL 
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Opening Statement:  
 
Hello ________________. First, I would like to thank you for participating in my study. 
The purpose of the phone call today is to see how your first semester went, and also 
discuss any experiences that made you feel like you belong on this campus, and that you 
are a capable learner. I will be recording today’s meeting so I may be engaged with you 
right now, and I can review your answers later. Please be assured anything shared today 
will remain confidential.  
 
 
First, we will discuss your experiences thus far at EMCC.  
 

1. Do you see yourself as a being a part of EMCC? If yes or no, in what ways do  
you see yourself or not see yourself being a part of EMCC? 

2. Do you see yourself being a part of the STEM community? If yes or no, in what 
ways do you see yourself or not see yourself being a part of the STEM 
community? 

3. Describe a moment when you felt you belonged on this campus.  
4. Describe a moment you felt like you did not belong on this campus. 
5. Would you recommend EMCC to other future students? Please explain why. 
6. Would you recommend pursuing a STEM degree to future students? Please 

explain why. 
 
 
Researcher Laura Rendón Linares states that students in marginalized groups, such as 
low-income, first-generation, women, people of color, are more likely to be successful in 
their college setting if they are validated. She defines validation as “intentional, proactive 
affirmation of students by in- and out-of-class agents (i.e., faculty, student, and academic 
affairs staff, family members, peers) in order to: 1) validate students as creators of 
knowledge and as valuable members of the college learning community and 2) foster 
personal development and social adjustment. 
 

7. Can you describe a moment in class when you felt validated? 
8. Can you describe a moment in class when you felt invalidated? 
9. Can you describe a moment outside of class you felt validated? 
10. Can you describe a moment outside of class you felt invalidated? 
11. Do you plan to continue in a STEM degree, why or why not?  
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APPENDIX F 

PRE-FIRST SEMESTER ACADEMIC PLANNING VISIT FORM 
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Powered by

First-Semester Academic Planning Pre-Work

1. First Name

2. Last Name

3. Student ID Number: (EX: 3334333)

4. How many credits do you want to take?
Mark only one oval.

 Part-Time (6-11 credits)

 Full-Time (12+ credits)

5. Do you plan to take classes over the summer?
Mark only one oval.

 Yes

 No

6. I plan to transfer to (Pick your top choice):
Mark only one oval.

 Arizona State University

 Grand Canyon University

 Northern Arizona University

 University of Arizona

 Other: 

7. What is your intended major?
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APPENDIX G 

ASU IRB APPROVAL 
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EXEMPTION GRANTED

Ray Buss
Division of Educational Leadership and Innovation - West Campus
602/543-6343
RAY.BUSS@asu.edu

Dear Ray Buss:

On 10/11/2019 the ASU IRB reviewed the following protocol:

Type of Review: Initial Study
Title: Increasing STEM Persistence at Estrella Mountain 

Community College
Investigator: Ray Buss

IRB ID: STUDY00010881
Funding: None

Grant Title: None
Grant ID: None

Documents Reviewed: • Survey of College Experiences , Category: Measures 
(Survey questions/Interview questions /interview 
guides/focus group questions);
• Interview Questions for Validation Interviews, 
Category: Measures (Survey questions/Interview 
questions /interview guides/focus group questions);
• Maricopa Community College IRB Approval, 
Category: Off-site authorizations (school permission, 
other IRB approvals, Tribal permission etc);
• Interview Questions Focus Group Interview , 
Category: Measures (Survey questions/Interview 
questions /interview guides/focus group questions);
• Recruitment and Consent Letter Interviews, 
Category: Consent Form;
• Survey Theory of Planned Behavior & Persistence, 
Category: Measures (Survey questions/Interview 
questions /interview guides/focus group questions);
• IRB Protocol, Category: IRB Protocol;
• Recruitment and Consent Letter for Surveys, 



  201 
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MCCCD IRB APPROVAL 
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