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EXECUTIVE SUMMARY  

BACKGROUND. Although STEM education has increased awareness of careers in health sciences, 

computer technology, and engineering, many students still perceive geology-related careers to be the 

least prestigious and lowest paying (Hoisch & Bowie, 2010). The University of Kentucky (UK) Department 

of Earth and Environmental Science (EES) and the STEAM Academy, a local STEM-focused high school, 

are collaborating to increase awareness about what students can do in a geoscience-related career. 

Furthermore, the collaboration hopes to encourage the recruitment of high school students into careers 

in the geosciences. To help students understand the geosciences, the EES department is providing: (a) 

resources and curriculum plans for the earth sciences STEAM Academy teacher, (b) geoscience-focused 

internship experiences for STEAM students, and (c) dual-enrollment opportunities within the EES 

department.  

The UK Evaluation Center is tasked with monitoring both the implementation of program elements and 

the assessment of program outcomes. In particular, we focused on outcomes related to the following 

program objectives: 

1. Expand students’ knowledge of geology-related content (e.g., field techniques, mineralogy 

petrology, geophysics, sedimentology, etc.) 

2. Increase students’ awareness of geoscience-related careers. 

3. Foster positive attitudes toward these careers. 

4. Diversify the demographic breakdown of students interested in the geosciences, with a focus on 

recruiting more girls and students of color. 

DATA COLLECTION. To supplement data from the first-year evaluation, the following data collection 

activities have taken place this year: 

1. Pre-surveys (n = 82) and post-surveys (n = 79) for STEAM students exposed to the geoscience 

curriculum. An additional survey was administered to students who were re-exposed to the 

curriculum after failing to reach the threshold to advance past the course (n = 14). 

2. Surveys (n = 3) and focus groups (n = 3) with graduate student mentors.  

3. Surveys assessing STEAM interns’ pre-internship expectations (n = 5) and their post-internship 

perceptions (n = 2). 

FINDINGS. The resulting data was analyzed and consolidated into a series of key findings. Although 

these findings have been reported periodically in Key Findings Reports, the 2017-2018 program iteration 

is best represented by the following findings: 

1. Students remained skeptical of the geosciences relative to other STEM fields. In both the pre-

curriculum and post-curriculum surveys, geoscience-related careers were perceived as the least 

prestigious and least fulfilling compared to careers in four other STEM fields.  
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2. Increased awareness of the geosciences is not resulting in interest to pursue the field further. 

Although more students “strongly agreed” that the geosciences were important on their post-

survey responses compared to their pre-survey responses, a majority of these students still 

reported that they did not want to learn more about geoscience. 

3. The geoscience internship experience continues to be a positive experience for both interns 

and mentors who provided feedback. Based on both survey and focus-group responses, the 

internship is described as providing interns with a unique “breadth of experience,” in which they 

participate in research, sit in on undergraduate courses, and experience graduate student life 

firsthand. Mentors found their role rewarding, and they also appreciated the extra help interns 

provided on basic research tasks.   

4. Some aspects of the internship could be redesigned to maximize success. Both mentors and 

interns alluded to the repetitive and/or monotonous nature of some intern duties. In addition, 

mentors described the difficulty of juggling the mentorship with their other graduate student 

responsibilities.   

RECOMMENDATIONS. Based on these findings, we offer a list of recommendations worth considering 

before next year’s efforts begin. In particular, we recommend: 

1. Increasing attention to the implementation of the geoscience program.  

2. Exploring the reasons why students perceive geoscience unfavorably—even after being 

exposed to the program curriculum.   

3. Limiting mentors’ responsibilities outside of the internship. 

4. Clarifying expectations for mentors—many of whom struggle to balance their research needs 

with providing a stimulating educational experience for interns. 

5. Diversifying internship experiences based on intern and mentor suggestions. 
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EVALUATION OVERVIEW  

BACKGROUND. The geoscience discipline is suffering from a "supply problem" (Gonzalez & Keane, 

2010). The current supply of university-educated geoscientists is insufficient to meet workforce 

demands, and such a pattern is concerning for several reasons. When considering that employment 

opportunities in the geosciences are expected to increase by 14% between 2016-2026 (Bureau of Labor 

Statistics, 2018), there is potential for the gap between supply and demand to widen. At the same time, 

the current geoscience workforce is rapidly aging (Wilson, 2017). Thus, as more geoscientists retire and 

fewer young people replace them, a deficit of approximately 90,000 geoscientists is expected by 2024 

(Wilson, 2017).  

Given this shortage, geoscientists have begun conducting educational research to identify how and why 

students become interested in the geosciences. Overall, this research has demonstrated that students 

largely view the geoscience discipline as unpopular, low-paying, and lacking in prestige (Hoisch & Bowie, 

2010). Additional qualitative work has asked current geosciences majors to elaborate on the “critical 

incidents” that motivated their pursuit of the field. Students have repeatedly acknowledged the 

importance of outdoor activities, college course experiences, and influential role models on their 

decision to pursue the geosciences (LaDue & Pacheco, 2013; Levine et al., 2007; Stokes et al., 2015). In 

turn, university geoscience departments are beginning to integrate these findings into pilot programs 

designed to increase students’ awareness and interest in the geosciences. Many of these programs 

attempt to reach potential geoscientists before students get to college (e.g., Carrick et al., 2016; Dahl & 

Droser, 2016).  

One such program is Full STEAM Ahead, a programmatic partnership between the Department of Earth 

and Environmental Science (EES) at the University of Kentucky and a neighboring high school specializing 

in science, technology, engineering, arts, and mathematics (STEAM) education. Specifically, the program 

aims to: (a) increase students’ awareness of the geoscience discipline, and (b) encourage the 

recruitment of these students into university geoscience programs. The program attempts to meet 

these objectives using an exposure/internship/pathway model already utilized at the STEAM Academy.  

First, high school students are exposed to an earth sciences curriculum that highlights career paths 

available to geoscientists. Second, interested high school students are invited to participate in a 

geoscience internship opportunity, where they work alongside graduate students from the university’s 

EES department. Third, students who have completed their internship may then enroll in dual-credit 

opportunities through the EES department, where college credit can be earned while students are still 

attending high school.  

Over the past two years, the University of Kentucky Evaluation Center has worked alongside the EES 

team to evaluate both the implementation and the outcomes of Full STEAM Ahead. The Center’s 

evaluation efforts have centered around the program’s core objectives, which are: 

1. To expand students’ knowledge of geology-related content (e.g., field techniques, mineralogy 

petrology, geophysics, sedimentology, etc.) 

2. To increase student awareness of geoscience-related careers. 
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3. To foster positive attitudes toward these careers. 

4. To diversify the demographic breakdown of students interested in the geosciences, with a focus 

on recruiting more underrepresented groups, including young women and people of color. 

Program Logic. As mentioned above, The Full STEAM Ahead program relies on an 

exposure/internship/pathway model that is already utilized by the STEAM Academy. This type of macro-

level program logic is depicted in the blue-shaded box below. Students’ exposure to a tailored 

geoscience curriculum is expected to increase their awareness of the geoscience discipline and related 

career paths. Interested students are then encouraged to intern with the UK EES Department to 

experience what pursuing a geoscience-related college major looks like. Unfortunately, due to logistical 

complications, the “career pathway” element of this program logic has yet to manifest. As such, our 

evaluation has only assessed the “exposure” and “internship” phases of Full STEAM Ahead. The micro-

level logic associated with these first two phases is indicated by the blue dashed box below. 
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METHOD AND DATA SOURCES 

Over the past two years of evaluating Full STEAM Ahead, the following data have been collected. 

Year 1 (2016-2017): 

Student surveys. A computerized survey was repeatedly administered to first-year students exposed 

to the geoscience curriculum. Logistical challenges interfered with administering the pre-survey 

prior to their exposure to the curriculum. Instead, the pre-survey (n = 114) was administered in 

December 2016—after students had spent a semester exposed to the curriculum. An identical post-

survey was administered in the May 2017, which meant that it was only completed by students who 

retook the geoscience curriculum during the Spring semester (n = 63). As such, comparisons 

between the pre- and post-survey only allowed for crude estimates of students’ changing attitudes.  

Mentor surveys. Short surveys were administered to graduate student mentors both prior to (n = 5) 

and after (n = 2) their assistance with the internship. Mentors took the pre-survey in January 2017 

and the post-survey in May 2017. The goal of these surveys was to provide insight into how the 

geoscience internship—and particularly, the experience of the mentors—could be improved in the 

future.   

Mentor interviews. In the Spring of 2017, we interviewed graduate students (n = 6) who had 

mentored STEAM interns during the previous semester. The interviews were guided by a series of 

pre-approved questions. 

Intern survey. A computerized survey was administered to STEAM student interns at the end (n = 1) 

of their internship experience. Unfortunately, due to this small sample size, no generalizations could 

be made based on these responses.  

Stakeholder meeting. In March 2017, the EES faculty members and project RA met to discuss 

successes and barriers to program implementation. 

Year 2 (2017-2018): 

Student surveys. A similar survey to the 2016-2017 version was administered to first-year students 

exposed to the geoscience curriculum. A few additional items were added to the previous survey 

iteration to get a more complete picture of students’ awareness of and attitudes about the 

geosciences. A baseline survey (n = 82) was administered in September 2017—prior to students’ 

exposure to the program. Next, in December 2017, students (n = 79) were asked to complete an 

identical survey, which allowed comparisons to be made between students’ perceptions of the 

geoscience discipline before and after program exposure. Minimal attrition occurred between the 

pre- and post-test. Finally, a small group of students (n = 14) who retook the geoscience curriculum 

completed the survey for a third time in May 2018. Please refer to the Supplemental Materials at 

the end of this report for a full copy of survey items. 

Survey responses were cleaned and exported to the Statistical Package for the Social Sciences (SPSS) 

for analysis. A majority of our survey instruments yielded ordinal data, meaning that responses were 
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made on a bipolar scale with “ordered” response options (e.g., from “Strongly disagree” to “Strongly 

agree”). Because inferential statistics can misrepresent ordinal data, our analysis techniques were 

primarily descriptive in nature. 

Mentor interviews. In the summer of 2018, we interviewed graduate students (n = 3) who had 

served as internship mentors during the Spring semester. Each interview was conducted in a quiet 

area of the UK EES Slone Building and lasted approximately thirty minutes. The interviews were 

guided by a series of pre-approved questions (see Supplemental Materials), although some 

occasions occurred where mentors were asked to elaborate beyond the scope of the question.   

Although only three interviews were conducted, they yielded a rich collection of qualitative data. 

Each interview was audio-recorded and transcribed into text. Text files were then analyzed 

according to Braun and Clarke’s (2006) guide to thematic analysis, which helped reveal a set of 

common themes across the interviews. A conceptual map of these themes can be found in the 

Supplemental Materials.  

Intern surveys. A computerized survey (see Supplemental Materials) was administered to STEAM 

student interns at the beginning (n = 3) and end (n = 3) of their internship experience. The pre-

survey was completed in early February 2018 and the post-survey was completed in mid-May 2018. 

Each survey included both multiple-choice questions and free-response questions. Sample sizes 

were deemed too small for inferential statistics, so observations from each dataset were recorded 

and used as supplemental evidence.    

FINDINGS AND RECOMMENDATIONS 

 

These sources yielded a diverse assortment of data relevant to program outcomes. Our ultimate hope, 

however, is that these findings will be useful for continued program improvement. Accordingly, we have 

organized this section in a way that prioritizes formative feedback, not summative judgments. We list a 

series of recommendations, and under each recommendation, describe findings and evidence that 

rationalize the suggestion. In addition, we offer some ideas for how each recommendation can be 

transformed into action. 

 

The first part of this section reviews the concluding recommendations of last year’s report. Not only are 

these recommendations still worthy of consideration, but some are directly pertinent to this year’s 

recommendations. As such, we discuss the “status” of each recommendation—that is, the extent to 

which the recommendation has been implemented—given our latest round of data collection.  

 

The second part of this section presents our new set of recommendation. Here we focus more on 

providing sufficient evidence from our analyses to support each recommendation. As mentioned above, 

we will also conclude each recommendation with a set of actionable “next steps” for the upcoming 

program iteration. Some steps may be more easily implemented than others given the budget and time 

frame of this evaluation.  
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2016-2017 RECOMMENDATIONS – A RECAP 

2016-2017 | RECOMMENDATION 1 

 

Summary/Rationale. We recommended incorporating career information into the curriculum lesson 

plans, as this could help students better understand what geoscientists actually “do”. We offered this 

recommendation because students continue to find geoscience-related careers unattractive. 

 

Evidence. For example, students imagined that they would feel the least fulfilled with a geology-related 

occupation compared to occupations in other STEM fields (see Figure 1a). In addition, obtaining a job in 

the geosciences was perceived as the least desirable STEM-related career path of the five fields 

examined (see Figure 1b).  

 

Status/Next Steps. It is unclear whether or not this recommendation was followed. The EES team 

encouraged the inclusion of career-focused lesson material in the curriculum, but implementation was 

never formally evaluated. Even so, further efforts could involve: 

1. A meeting between Evaluation Center staff and the STEAM Academy instructor responsible for 

teaching the geoscience curriculum.  

 

2. Additional questions on student pre- and post-surveys regarding specific geoscience careers, 

their understanding of those careers, and their attitudes towards them.   

0% 5% 10% 15% 20% 25% 30%

Biology

Chemistry

Enviro Science

Geology

Physics

Figure 1a. Percentage of students who "agreed" or "strongly agreed" that the selected
STEM occupation would be fulfilling.
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POST
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Figure 1b. Percentage of students who rated the selected STEM career as "very" or
"extremely" desirable.

PRE

POST
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2016-2017 | RECOMMENDATION 2 

 

Summary/Rationale. We recommended administering more frequent surveys about students’ reactions 

to the geoscience curriculum. We offered this recommendation because survey timing hindered 

longitudinal comparisons during the 2016-2017 school year.  

 

Evidence. The pre-survey was administered in December 2016, and the post-survey was administered in 

May 2017. This time was suboptimal for two reasons: (a) pre-survey responses were collected after 

students had already experienced a semester of the curriculum, and (b) post-survey responses were 

only collected from students who experienced the curriculum a second time (after failing in the fall 

semester). Thus, we were unable to compare pre- and post-survey responses from passing students. See 

below for a graphical representation of the survey timeline. 

 

Status/Next Steps: This suggestion was successfully implemented. Survey implementation occurred at 

three distinct time points in the 2017-2018 program iteration. Pre-surveys were administered in 

September 2017--prior to students’ exposure to the program. Furthermore, two post-surveys were 

administered. The first occurred in December 2017, which allowed comparisons to be made between all 

students’ perceptions of the geoscience discipline after one semester before and after program 

exposure. A second post-survey occurred with a small group of students in May 2018, as these students 

retook the geoscience curriculum after failing the Fall course. Doing so allowed us to compare the 

progress of struggling students across three distinct time points. We think that this new schedule of 

survey administration is preferable, and thus we do not suggest any additional steps for this 

recommendation. 
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2017-2018 RECOMMENDATIONS – NEW INSIGHTS 

2017-2018 | RECOMMENDATION 1 

 

Summary/Rationale. We recommend additional attention be devoted to program implementation. 

Specifically, we suggest focusing on the implementation fidelity of the geoscience curriculum. We offer 

this recommendation because some evidence suggests that the current curriculum may not have been 

implemented as planned. 

 

Evidence. Evidence from the May 2017 meeting between Evaluation Center and EES team members 

indicated that curricular changes and logistical challenges interfered with implementing the original 

curriculum design. For instance, as was the case in the 2016-2017 school year, EES team members 

designed geoscience-related resources for the STEAM teacher; they did not administer the curriculum 

themselves. In addition, although a field trip to campus did occur, the regularly planned student visits to 

campus did not come to fruition. Thus, students may not have been exposed to "hands-on experiences 

demonstrating how geoscientists help solve societal problems." 

 

It is also notable that students did not believe they knew much about the geosciences. Although slightly 

more students agreed or strongly agreed that they had a great deal of knowledge about the geosciences 

at the post-survey (25%) compared to the pre-survey (19%), these percentages are still quite small. 

Furthermore, if we only examine the 14 students who retook the geoscience curriculum a second time, 

a more concerning pattern arises. More of these students agreed or strongly agreed that they knew a 

great deal about the geosciences after their first semester (23%) than after being exposed to the 

curriculum a second time (14%). Taken together, these findings suggest that students may not have 

absorbed as much geoscience content knowledge as would be expected if the program was 

implemented with fidelity. 

Next Steps. This recommendation could be carried out in the following ways: 

1. Asking students additional survey questions about their classroom experiences and preferences. 

2. Interviewing the STEAM Academy teacher responsible for implementation.  

3. Analyzing school documents (i.e., student attendance records) to assess program reach. 
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Figure 2. Percentage of students who "agreed" or "strongly" agreed that they knew a great
deal about the geosciences.

All Students
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Non-Passing Students



 

 

11 2017-2018 Final Report 

 

2017-2018 | RECOMMENDATION 2 

 

Summary/Rationale. We recommend that next year's evaluation focus on the reasons why students 

perceive geoscience unfavorably--even after being exposed to the program curriculum. We offer this 

recommendation because student attitudes toward the geoscience discipline (or related careers) 

continue to be resistant to change.  

 

Evidence. Geoscience careers were consistently perceived as the least fulfilling of potential STEM 

careers (see Figure 3a). 

Not only were students skeptical of the fulfillment that would come from a geoscience-related career, 

but a majority also reported that they would not feel proud to have such a job. Even though students 

agreed that their friends (67% at pre-survey; 75% at post-survey) and family (76% at pre-survey; 80% at 

post-survey) would support them if they became a geologist, they were much less likely to believe that 

they would feel proud of themselves (44% at pre-survey; 47% at post-survey).  

 

Finally, the curriculum did not appear to stimulate students’ interest in learning more about geoscience. 

If anything, slightly more students reported not wanting to learn more about the geosciences after 

program exposure (see Figure 3b).  

Next Steps. Based on this evidence, some potential next steps include:  

1. Adding survey questions that ask students how and why they decided on their rating.  

2. Conducting focus groups with a sample of STEAM Academy students. 

0% 10% 20% 30% 40% 50% 60%
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Geology
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Figure 3a. Percentage of students who "agreed" or "strongly agreed" that a career in the
selected STEM field would be personally fulfilling.
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Figure 3b. I would like to learn more about geoscience.
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2017-2018 | RECOMMENDATION 3 

 

Summary/Rationale. To help mentors maximize their impact, we recommend limiting other 

responsibilities outside of the internship. We offer this recommendation because of concerns repeatedly 

mentioned by mentors in their interviews with evaluation staff.  

 

Evidence. Mentors noted the difficulties of juggling the internship experience with other graduate 

student responsibilities (i.e., coursework, teaching, and research).   

 

 

 

 

 

 

 

 

 

Relatedly, mentors connected these difficulties to a broader frustration-- not being able to provide the 

degree of mentorship that they had wanted to.   

  

 

 

 

 

 

Our evidence also suggests that these difficulties may not necessarily be the product of excessive 

responsibilities, but rather that the typical graduate student schedule is not conducive to organizing an 

internship experience.  

 

 

 

 

 

 

Next Steps. Based on this evidence, some potential next steps include: 

1. Give graduate students course credit for participating as a mentor. 

2. Seek out graduate students with less coursework / teaching duties to serve as mentors.  

3. Assign junior mentors (e.g., undergraduate majors) to aid the graduate student in coordinating 

intern activities. 

 
  

“[There were things] that we never got to show 

him. Just because of all the things we had to 

juggle. So it’s not so much that he was a burden 

on our time, but I feel bad that what he did the 

most of was weighing.” (Mentor, Spring 2018) 

“It was a lot sometimes. There were 

definitely times where I was like, ‘I 

really wish I had one less thing to do 

this week.’” (Mentor, Spring 2018) 

“...I was able to give him individual attention and 

everything, but I think I could have done more. If I 

didn't have those time constraints.” (Mentor, Spring 

2018) 

“Yeah. I would have loved 

to show him more than I 

did.” (Mentor, Spring 2018) 

“With the research, it would all the sudden come up that 'you need to have this right 

away', and so I couldn't save it for the next day when he would be there necessarily, and it 

would be like the perfect thing for him to learn how to do.” (Mentor, Spring 2018) 

(Mentor, Spg 2018) 
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2017-2018 | RECOMMENDATION 4 

 

Summary/Rationale. We recommend clarifying internship goals for mentors—many of whom struggled 

with balancing their research needs with providing stimulating educational opportunities for their 

interns. Although mentors and interns reported satisfaction with their experiences, we offer this 

recommendation because of concerns voiced by both groups. 

 

Evidence. Mentors reported that interns generally provided a greater service to them, yet the utility 

that the interns provided sometimes came at the cost of repetitive, monotonous experiences. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Overall, interns themselves were pleased with their experience. All three respondents in the Spring 2018 

post-internship survey said they would enroll in the internship again, and, overall, their expectations 

were met. Nevertheless, interns did make reference to the monotony of their tasks: 

 

 

 

 

 

 

 

 

Next Steps. Based on this evidence, some potential next steps include: 

1. Administering an instrument that gauges interns’ opinions about geoscience careers prior to 

and after their internship experience, as we have not evaluated how the internship shapes 

interns’ pursuit of the geosciences. 

2. Reducing the frequency of monotonous work by integrating fieldwork opportunities into the 

internship experience.  

 
  

“Well I know for me it’s been great working with [name omitted]. He’s been a huge help 

in this lab.” (Mentor, Spring 2018) 

“I wish I could've been like ‘Hey, here's this. Here's 

this.’ And I talked to him some about the ‘why?’, 

but I wish I would have been able to say ‘Here's 

more about the why’’. But a lot of the time I just 

needed to get it done. Or I was doing it so I couldn't 

necessarily show it to him…”  (Mentor, Spring 2018) 

 

“Yeah, so we really needed 

to get those test runs going. 

And he helped us 

tremendously with that.” 

(Mentor, Spring 2018) 

“The only thing I could consider 

frustrating would be repetitive 

tasks that I had to do on several 

different days.” (Intern, Spring 

2018). 

 

“Working here I often made standards for the 

researchers. The task was known to be one of the most 

annoying, [but] because of it, I found it being the most 

fulfilling because it was appreciated.” (Intern, Spring 

2018). 
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2017-2018 | RECOMMENDATION 5 

 

Summary/Rationale. Alongside the above recommendation, we suggest diversifying the experiences 

included in both the geoscience curriculum and the student internship. We offer this recommendation 

as a way to relay suggestions made by mentors during data collection. 

 

Evidence. As mentioned earlier, mentors believed that the integration of fieldwork into the internship 

could further stimulate interns’ interests and reduce monotony. They also believed that taking the time 

to explain “why” an intern was asked to complete a certain task might help it seem meaningful. 

 

 

 

 

 

 

 

 

Mentors also alluded to two distinct suggestions for improving the geoscience curriculum. Specifically, 

they wondered if the curriculum would be more captivating if it (a) addressed the political complexity of 

the geoscience discipline, and (b) explored regional (i.e., Kentucky-specific) issues that are geologically 

relevant.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Next Steps. Integrating any of these suggestions into the curriculum or internship experience may be 

worth attempting. Additionally, next steps could include: 

1. Designing a field trip or on-campus visit for STEAM students that exposes them to the regional 

significance of geology and geology-related jobs. 

2. Allow for some type of fieldwork experience to be a part of the student internship. 

 

“And a lot of research gets done during the summer 

because that's when there's way more free time...and 

field work! There's a huge field season that happens 

through the summer. I'll be collecting. I wish that he 

was able to see that.” (Mentor, Spring 2018) 

 

“...I didn't really want 

him to be doing research 

without understanding 

why he was doing it.” 

(Mentor, Spring 2018) 

 

“My intern was exposed to two sides of a coin. Because the hydro area have their hands in a 

lot of environmental work and protecting the environment, whereas my side… you could 

argue that they're predicting where coal seams are gonna be found. All I do is date rocks, 

but, some company like Exxon or all those West Texas companies could use my research in a 

way that helps them discover oil or something. So you could argue that he's been on both 

sides of a very political geoscience coin.” (Mentor, Spring 2018) 

“But I think it's important. For this area [of geoscience], especially. Because all these STEAM 

interns are local Kentucky students.” (Mentor, Spring 2018) 
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CONCLUSIONS 

 

FINAL THOUGHTS. Although students still hesitate to declare geosciences as a potential college major 

and/or career path, the Full STEAM Ahead program has made some progress towards its programmatic 

objectives.  

 

With respect to the geoscience curriculum, our evidence indicates that students may be developing a 

greater appreciation for the importance of the geoscience discipline. However, their perceptions about 

geoscience careers still remain somewhat negative. These perceptions may be due to potential lapses in 

program implementation--not necessarily flaws in program design.  

 

With respect to the internship experience, our evidence suggests that the internship experience is 

functioning as planned. Although we lack sufficient evidence to conclude that it is swaying students' 

decisions to pursue a geoscience major, it continues to be a generally positive experience for both 

interns and their mentors. 

 

PROGRAM NEXT STEPS. Throughout this report, we have stated a number of next steps for the Full 

STEAM Ahead program. Even so, based on their practicality and potential impact, we think that the 

following actionable suggestions are of the highest priority: 

 

1. Ease the burden on internship mentors. Across both years of the evaluation, mentors have 

expressed their difficulty juggling their internship duties with other graduate student 

responsibilities. These burdens prevent them from providing the depth of mentorship that they 

would like. If a clash of responsibilities is inevitable, then it may be worthwhile to only 

encourage upper-level graduate students (i.e., those done with coursework and/or teaching) to 

serve as mentors. 

 

2. Integrate fieldwork experiences into the internship experience or geoscience curriculum (or 

both). As one mentor exclaimed, “…for geology, [fieldwork] is the ultimate active research!” 

Because of this lack of fieldwork, it seems that STEAM students are not receiving a complete 

glimpse into the geoscience domain. Although fieldwork does not need to be a regular activity, 

even a single field trip could help stimulate student interest. 

 

3. Harness the regional relevance of geology (if this is not being done already). Kentucky contains 

a unique mixture of appreciated natural beauty and economic support for the coal industry. The 

historical and contemporary relevance of mining in this region offers an opportunity for 

geological study that will be familiar to students. By connecting the geoscience curriculum to the 

region students call home, we would expect students to engage more with such “place-based 

learning.”  
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EVALUATION NEXT STEPS. Learning from these evaluation efforts will hopefully facilitate further 

program improvements. In the coming year, however, we believe that our evaluation can be even more 

useful if we: 

 

1. Revise student surveys. Specifically, the pre-post student surveys could include items assessing 

(a) participant demographics, (b) beliefs about why geoscience is unappealing, and (c) basic 

geoscience content knowledge. 

 

2. Revise intern surveys. The addition of items assessing intern interest in pursuing a geoscience 

major/career would help elucidate if and how the internship experience is functioning as a pre-

college gateway into the geoscience field. 

 

3. Observe the curriculum. While repeated observations would not be feasible, a single on-site 

observation period would allow the evaluation staff to assess (a) how the teacher conveys the 

geoscience curriculum, (b) if the teacher used the EES-provided resources, (c) how students 

react to the instruction, and (d) if other environmental factors may be barriers to curriculum 

success.   
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SUPPLEMENTAL MATERIALS 

 

STUDENT PRE/POST SURVEY 

 

STEAM - Survey 2017-18 
Please indicate your level of agreement with the following statements 

Q2 2. I would consider being a science major 
 Yes (1)  
 No (2)  

 
Q3 3. I have decided on a college major 
 Yes (1)  
 No (2)  

 
Q4 4. What will your future major be? 
 Biology (1)  
 Chemistry (2)  
 Environmental Sciences (3)  
 Geology (4)  
 Physics (5)  
 STEM field not listed (8)  
 Other (9)  

 

Q5 5. Please indicate your level of agreement with the following statements regarding the effect of required classes on your choice of major: 

 
Strongly 
Disagree 

(1) 

Disagree 
(2) 

Agree 
(3) 

Strongly 
Agree (4) 

Two required semesters of chemistry makes me less likely to choose  a STEM major (1)          

Two required semesters of physics makes me less likely to choose a STEM major (2)          

Two required semesters of calculus makes me less likely to choose a STEM major (3)          

 
Q6 6. Please indicate your level of agreement with the following statements regarding who and/or what influenced your choice of major:  

 
Strongly 

Disagree (1) 
Disagree 

(2) 
Agree 

(3) 
Strongly 

Agree (13) 

My choice of major was influenced by a friend or family member (1)          

My choice of major was influenced by a teacher in high school or middle 
school (2)  

        

My choice of major was influenced by a STEAM teacher (3)          

My choice of major was influenced by a STEAM advisor (4)          

My choice of major was based on interests developed prior to attending 
STEAM (5) 

        

My choice of major was influenced by a class taken prior to attending 
STEAM (6)  

        

 
Q7 7. Please indicate your level of agreement with the following statements regarding what is important to you about your future major: 

 
Strongly 
Disagree 

(1) 

Disagree 
(2) 

Agree 
(3) 

Strongly 
Agree (4) 

It is important to me that my major be in a prestigious department (4)          

It is important to me that my major leads to environmentally friendly employment 
(7)  

        

It is important to me that my major involves working outdoors (8)          

My choice of major  depends on salaries in the field (1)          

My choice of major depends on ease of obtaining a job in that field (9)          
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It is important to me that courses in my major use up-to-date technology (10)          

It is important to me that courses in my major take place in new and modern 
classrooms (3)  

        

 
Q8 8. Please indicate your level of agreement with the following statements regarding activities you enjoy: 

 
Strongly 

Disagree (1) 
Disagree (2) Agree (4) 

Strongly 
Agree (5) 

I enjoy outdoor activities: camping, hiking, biking, etc. (1)          

I enjoy traveling to different places (2)          

I enjoy observing nature (3)          

 
Q9 9. Please indicate you level of agreement with the following statements about becoming a geologist: 

 
Strongly 

Disagree (1) 
Disagree 

(2) 
Agree 

(3) 
Strongly 
Agree (4) 

My friends would support me becoming a geologist (3)          

My family would support me becoming a geologist (2)          

I would feel proud of my career if I became a geologist (1)          

 
Q10 10. Please rate the prestige of each occupation 

 
Not at all 

Prestigious (1) 
Not Very 

Prestigious (2) 
Somewhat Prestigious 

(3) 
Very Prestigious (4) 

Biology occupation (1)          

Chemistry occupation (2)          

Environmental science occupation (3)          

Geology occupation (4)          

Physics Occupation (5)          

 
Q11 11. Select which income range you think represents the average entry level salary for a graduate with a bachelor's degree in each field: 

 
less than 

$30,000 (1) 
$30,000-

39,999 (2) 
$40,000-

49,999 (3) 
$50,000-

59,999 (4) 
$60,000-

69,999 (5) 
$70,000-

79,999 (6) 
more than 
$80,000 (7) 

Biology (1)                

Chemistry (2)                

Environmental 
Science (3)  

              

Geology (4)                

Physics (5)                

 
Q12 12. Which one of the following describes the minimum entry-level salary you would be satisfied with upon graduating with a bachelor's 
degree in...  
  

 
less than 

$30,000 (1) 
$30,000-

39,999 (2) 
$40,000-

49,999 (3) 
$50,000-

59,999 (4) 
$60,000-

69,999 (5) 
$70,000-

79,999 (6) 
$80,000-

89,999 (7) 

Biology (x1)                

Chemistry (x2)                

Environmental 
Science (x3)  

              

Geology (x4)                

Physics (x5)                

 
Q13 13. I think working in a career related to... would be personally fulfilling 

 Strongly Disagree (1) Disagree (2) Agree (4) Strongly Agree (5) 

Biology (1)          

Chemistry (2)          
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Environmental Science 
(3)  

        

Geology (4)          

Physics (5)          

 
Q14 14. It is easy to get a job with a degree in: 

 Strongly Disagree (1) Disagree (2) Agree (4) Strongly Agree (5) 

Biology (x1)          

Chemistry (x2)          

Environmental Science 
(x3)  

        

Geology (x4)          

Physics (x5)          

 
Q15 15. Rate the difficulty of each type of academic major 

 Very Difficult (1) Somewhat Difficult (2) Somewhat Easy (3) Very Easy (4) 

Biology (xx1)          

Chemistry (xx2)          

Environmental Science 
(xx3)  

        

Geology (xx4)          

Physics (xx5)          

 
Q16 16. In middle or high school I took a class in: 

 Yes (1) No (2) 

Biology (xxx1)      

Chemistry (xxx2)      

Environmental Science (xxx3)      

Geology (xxx4)      

Physics (xxx5)      

 
 
Q17 17. Please indicate your level of agreement with the following statements regarding various science fields and the environment: 

 
Strongly 

Disagree (1) 
Disagree 

(2) 
I Don't 

Know (4) 
Agree 

(5) 
Strongly 
Agree (6) 

Physicists investigate correcting global warming and pollution (1)            

Physicists are employed mainly in polluting industries (2)            

Geologists investigate correcting global warming and pollution (3)            

Geologists are employed mainly in polluting industries (4)            

Environmental scientists investigate correcting global warming and 
pollution (5)  

          

Environmental Scientists are employed mainly in polluting industries (6)            

Chemists investigate correcting global warming and pollution (7)            

Chemists are employed mainly in polluting industries (8)            

Biologists investigate correcting global warming and pollution (9)            

Biologists are employed mainly in polluting industries (10)            

 
Q18 18. Please indicate your level of agreement with the following statements regarding geoscience:  

 
Strongly 

Disagree (1) 
Disagree 

(2) 
Agree 

(3) 
Strongly 
Agree (4) 

I have a great deal of knowledge about geoscience (1)          
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I believe geoscience is important (3)          

I would like to learn more about geoscience (4)          

 
Q19 19. What does geoscience mean to you? 
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INTERN SURVEY - PRE 
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INTERN SURVEY - POST 
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MENTOR INTERVIEW QUETSIONS 
 

1. Describe your experiences working with your STEAM mentee last year.   
a. What were some of the highlights of working with your STEAM mentee?   
b. What were some of the negative experiences you had when working with your STEAM 

mentee?    
c. Specifically, did you feel as if your STEAM mentee was adequately prepared for the 

internship opportunity? If not, what suggestions do you have for increasing their 
preparedness?   

  
2. Describe the guidance you provided your STEAM mentee.   

  
3. Describe your working relationship with your mentee.   

a. How did your working relationship with your mentee evolve over the course of the year?   
a. Did you feel as if your STEAM mentee was engaged in the internship opportunity? If not, 

what suggestions do you have for increasing their engagement?   
  

4. What were your expectations of being a STEAM mentor?   
a. How did your experience with your mentee compare to your expectations?   

  
5. What are the greatest strengths of the STEAM internship program?   

  
6. What are the most significant weaknesses of the STEAM internship program?   

  
7. What critical event(s) led up to you becoming interested in geoscience?   

a. Did you ever share with your mentee why/how you became interested in the geosciences?   
b. If so, what was their reaction?  
c. When did you know you were going to major in geosciences?  
d. What other things drew you to a career in geosciences?   
e. What do you think could be done to get more students interested in geosciences?   
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THEMATIC MAP FROM MENTOR INTERVIEWS 
 

 


