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Introduction 

The following is a final report, summarizing the Flying with Swallows (FWS) Biology and 
Chemistry survey data and focus group findings. Data collection began during the Fall of 
2016 and ended during the Spring semester of 2018.  

Flying with Swallows is a Research Based Learning program developed at Moreno Valley 
College. This undergraduate research model involves engaging students in Ecosystem 
Surveying and Ecosystem Investigation. Students are able to participate in a unique 
combination of activities that result in progressive achievement of diverse cognitive, 
psychosocial, and behavioral outcomes, building a platform for deeper involvement and 
understanding of research while becoming more connected to their discipline. 
 
 
 
 

The purpose of the FWS Biology Survey was to (A) explore students’ motivators and styles 
of learning, (B) measure learning gains on research-based course elements based on course 
goals and objectives, and (C) probe student’s attitudes about science, biology achievement 
expectations, and academic self-concept. 

Methods 

Many survey questions were derived from the Classroom Undergraduate Research 
Experience (CURE) survey. The pre-survey collects student data based on demographic 
questions, reasons for taking the course, level of experience on various course elements, and 
learning style. Additional questions were drawn from the Colorado Learning Attitudes 
about Science Survey (CLASS) in order to investigate student beliefs about biology and 
learning biology. The post-survey parallels the pre-survey, with the same items about level 
of experience on course elements and biology learning attitudes. 

During the first administration of the Biology pre and post-surveys in the fall, the CURE 
statements on students’ science attitudes yielded mixed results. Due to the possibility that 
the mixed results were caused by students’ confusion about the meaning of the statements, 
this section was removed from subsequent versions of the survey. 

The pre and post surveys were administered, at the beginning and end of each semester, in 
the Biology 11, Biology 11 Honors (11H) and Biology 12 courses, by the course instructors. 

BIOLOGY SURVEY 
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For students who were surveyed in both Bio11/11H and Bio12, only the data from their 
first survey were included in this analysis. 

Sample 

Pre and post survey data for 203 students were compiled and included in the following 
analysis. Broken down by course, 102 students were surveyed in Bio 11, 26 students in Bio 
11H, 74 students in Bio 12, and 1 student who did not indicate his/her course. More than 
half of respondents were female (56%).  

Fifty-seven percent of students (112) reported their ethnicity as Hispanic or Latino. Of the 
112 students, 79% are first-generation college-goers. Eighty-four students were non-
Hispanic/Latino. Thirty-two, or 38%, of these students are first-generation status. Races 
reported included White (31 %), Asian (21%), Black or African American (5%), more than 
one race (5%), and American Indian or Native Alaskan (3%). Seven students did not 
provide race/ethnicity information. Table 1 below outlines all race/ethnicity responses. 

Table 1. Students’ Ethnicity and Race 
 

Race 

Ethnicity 

Total Hispanic or 
Latino 

Non-Hispanic/ 
Latino 

White 27 33 60 

Asian 5 35 40 

More than one race  3 6 9 

Black or African American 2 6 8 

American Indian or Native Alaskan 6 - 6 

No Response 69 4 73 

Total 112 84 196 

 
The most frequently reported student major was Biology (33%). Other majors included 
Biochemistry (15%), and Chemistry (5%). A list of the top 20 majors, broken down by 
gender, is included in Appendix A.  

Students were asked to report the highest level of education that they planned to complete. 
Thirty-six percent (69) reported that a Medical Degree will be the highest level, including 18 
students who aim to pursue a PhD/MD degree. Further, 20% indicated Bachelor’s Degree 
as their expected highest level of education, 13% indicated Master’s, and 12% indicated 
PhD. A complete list of expected degrees, broken down by first-generation status, is 
included in Appendix B.  
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Results 

Course Elements 

Students were asked to assess their experience on various course elements, both before and 
after taking Bio 11, Bio11H, and/or Bio12. The scale ranged from (1) no experience to (5) 
extensive experience, with a “Not-Applicable” option. Over the life of the program, students 
exhibited statistically significant gains in 14 of 15 elements, with “writing a research 
proposal” and “present results in written papers or reports” among the items with the most 
gains. The element which students exhibited the least growth in, is “present posters”. On 
average, students reported low levels of experience presenting posters on both the pre and 

post surveys.  

Table 2 lists the mean differences of each course element, including significance levels. 
Figure 1, on the following page, shows the 4 course elements with the highest gains and 
Appendix C includes a table of descriptive data and significance test results. 

Table 2. Course Elements Mean Differences and Significance Test  
 

Course Elements 
Mean 
Diff. 

t Sig. 

1. A lab or project where no one knows the outcome  0.422 -4.76 .000 

2. A project in which students have some input into the 
research process and/or what is being studied 

0.567 -6.55 .000 

3. A project entirely of student design 0.528 -5.72 .000 

4. Work individually 0.242 -3.14 .002 

5. Work as a whole class 0.517 -6.11 .000 

6. Become responsible for a part of the project 0.403 -6.37 .000 

7. Read primary scientific literature  0.583 -6.91 .000 

8. Write a research proposal  0.954 -10.573 .000 

9. Collect data  0.547 -7.76 .000 

10. Analyze data  0.558 -8.27 .000 

11. Present results orally 0.396 -4.16 .000 

12. Present results in written papers or reports  0.663 -7.52 .000 

13. Present posters 0.078 -0.79 .433 

14. Discuss reading materials in class 0.261 -3.12 .002 

15. Maintain lab notebook 0.273 -3.37 .001 

Bold items are statistically significant (p ≤ .01). 
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Figure 1.  Four Course Elements with Most Gains 

 
Colorado Learning Attitudes about Science Survey (CLASS) Items 

Seven CLASS items were included on both the pre and post surveys. Students were asked to 
respond on a Likert-type scale ranging from (1) strongly disagree to (5) strongly agree. In 
general, students responded with relatively high levels of agreement on the pre-survey, with 
no average ratings below 3.95. Students exhibited statistically significant changes on all 
seven statements. Figure 2, below, shows the pre and post scores for the three items with the 
most gains. Appendix D includes a table of descriptive data and significance test results. 
 
Figure 2. Three CLASS Rating Statements with Most Gains 
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Conclusion 

Results show that students who participated in the Flying with Swallows program, in 
biology, experienced significant changes during the life of the grant. Specifically, students 
exhibited statistically significant gains in experience with 14 of 15 course elements included 
in the survey. Such gains in experience are directly tied to certain short-term and long-term 
outcomes associated with the Flying with Swallows program. For example, students 
reported increased ability to read primary scientific literature, as well as increased 
experience with collecting data.  

According to Corwin et al.’s Course-Based Undergraduate Research Experiences (CURE) 
Knowledge and Skills Mini-Model, reading and evaluating current scientific literature can 
lead to increased content knowledge and technical skills (short-term), as well as increased 
self-efficacy and motivation in science (medium-term)1. Ultimately, such short and medium-
term outcomes can lead to long-term results, such as persistence in science, by participating 
in course-based research. 

Students also exhibited positive gains on seven of seven statements on their beliefs about 
biology and learning biology. Notably, significant changes were observed in areas such as 
making real world connections to Biology and wanting to study biology to make a 
contribution to society. Many researchers hypothesize that a change in teaching methods to 
incorporate more engaging, interactive course activities will improve students’ attitudes 
towards science2. As students continue to engage in STEM pathways through hands-on, 
scientific research activities, they will have the potential to adopt “expert-like” attitudes 

towards biology, in turn, increasing students’ motivation to excel in the STEM field. 

  

                                                        
1 Corwin, L. A., Graham, M. J., & Dolan, E. L. (2015). Modeling course-based undergraduate research 
experiences: An agenda for future research and evaluation. Life Sciences Education, 14, 1-13.  
2 Hansen, M., & Birol, G. Differences in student attitudes towards biology – First year versus third year [PDF 
Document]. Retrieved from Lecture Notes on Online Website: 
http://www.cwsei.ubc.ca/Files/EOY/EOY2010/Posters/Hansen_Birol_DifferencesInStudentAttitudesTowa
rdsBiology.pdf 
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The purpose of the FWS Chemistry Survey was to (A) explore students’ motivators and 
styles of learning, (B) measure learning gains on research-based course elements based on 
course goals and objectives, and (C) probe student’s attitudes about science, chemistry 
achievement expectations, and academic self-concept. 

Methods 

Many survey questions were derived from the Classroom Undergraduate Research 
Experience (CURE) survey. The pre-survey collects student data based on demographic 
questions, reasons for taking the course, level of experience on various course elements, and 
learning style. Additional questions were drawn from the Colorado Learning Attitudes 
about Science Survey (CLASS) in order to investigate student beliefs about chemistry and 
learning chemistry. The post-survey parallels the pre-survey, with the same items about level 
of experience on course elements and chemistry learning attitudes. 

During the first administration of the Chemistry pre and post-surveys in the fall, the CURE 
statements on students’ science attitudes yielded mixed results. Due to the possibility that 
the mixed results were caused by students’ confusion about the meaning of the statements, 
this section was removed from subsequent versions of the survey. 

The pre and post surveys were administered, at the beginning and end of each semester, in 
the Chemistry 1A, 1A Honors (1AH), 1B and 1B Honors (BH) courses, by the course 
instructors. For students who were surveyed in both Chem 1A/1AH and Chem 1B/BH, 
only the data from their first survey were included in this analysis. 

Sample 

Pre and post survey data for 95 students were compiled and included in the following 
analysis. Broken down by course, 7 students were surveyed in Chem 1A, 38 students in 
Chem 1AH, 32 students in Chem 1B, 17 students in Chem 1BH, and 1 student who did not 
indicate his/her course. More than half of respondents were female (53%).  

Sixty-five percent of students (60) reported their ethnicity as Hispanic or Latino. Of the 60 
students, 67% are first-generation college-goers. Thirty-two students were non-
Hispanic/Latino. Thirteen, or 41%, of these students are first-generation status. Races 
reported included White (32 %), Asian (15%), Black or African American (7%), more than 
one race (5%), and American Indian or Native Alaskan (2%). Three students did not 
provide race/ethnicity information. Table 3, on the following page, outlines all 
race/ethnicity responses. 

CHEMISTRY SURVEY 
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Table 3. Students’ Ethnicity and Race 
 

Race 

Ethnicity 

Total Hispanic or 
Latino 

Non-Hispanic/ 
Latino 

White 17 12 29 

Asian 3 11 14 

Black or African American 2 4 6 

More than one race  2 3 5 

American Indian or Native Alaskan 2 - 2 

No Response 34 2 36 

Total 60 32 92 
 
The most frequently reported student majors were Biology (26%), Mechanical Engineering 
(9%), and Biochemistry (8%). A list of the top 10 majors, broken down by gender, is 

included in Appendix E.  

Students were asked to report the highest level of education that they planned to complete. 
Twenty percent (18) reported that a Master’s Degree will be the highest level, 61% of whom 
are first-generation college goers. Further, 17% indicated Bachelor’s Degree as their 
expected highest level of education, 17% indicated PhD, and 16% indicated a medical 
degree. A complete list of expected degrees, broken down by first-generation status, is 
included in Appendix F. 

Results 

Course Elements 

Students were asked to assess their experience on various course elements, both before and 
after taking Chem1A/1AH and Chem 1B/BH. The scale ranged from (1) no experience to 
(5) extensive experience, with a “Not-Applicable” option. Over the life of the program, 
students exhibited statistically significant gains in 11 of 15 elements, including collecting 
and analyzing data, as well as maintaining a lab notebook. Students showed no growth in 
two elements, presenting posters and discussing reading material in class. On average, 
students reported low levels of experience presenting posters, exhibiting a significant 
decrease in experience from the pre to the post survey. 

Table 4, on the next page, lists the mean differences of each course element, including 
significance levels. Figure 3, also on the next page, shows the 4 course elements with the 
highest gains and Appendix G includes a table of descriptive data and significance test 
results.  
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Table 4. Course Elements Mean Differences and Significance Test  
 

Course Elements 
Mean 
Diff. 

t Sig. 

1. A lab or project where no one knows the outcome  0.589 -4.83 .000 

2. A project in which students have some input into the 
research process and/or what is being studied 

0.628 -4.79 .000 

3. A project entirely of student design 0.849 -6.18 .000 

4. Work individually 0.194 -1.72 .089 

5. Work as a whole class 0.263 -1.75 .084 

6. Become responsible for a part of the project 0.656 -5.15 .000 

7. Read primary scientific literature  0.436 -3.06 .003 

8. Write a research proposal  0.400 -2.67 .009 

9. Collect data  0.737 -6.51 .000 

10. Analyze data  0.800 -6.11 .000 

11. Present results orally 0.043 -0.29 .773 

12. Present results in written papers or reports  0.337 -2.35 .021 

13. Present posters -0.442 3.40 .001 

14. Discuss reading materials in class -0.011 0.08 .939 

15. Maintain lab notebook 0.809 -6.52 .001 

Bold items are statistically significant (p ≤ .01). 

 

Figure 3.  Four Course Elements with Most Gains 
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Colorado Learning Attitudes about Science Survey (CLASS) Items 

Seven CLASS items were included on both the pre and post surveys. Students were asked to 
respond on a Likert-type scale ranging from (1) strongly disagree to (5) strongly agree. Three 
of seven statements yielded positive growth. The statement with the most growth was, “If I 
get stuck on answering a chemistry question on my first try, I usually try to figure out a 
different way that works” (Mean Diff. = +0.29, SD = 0.879). While there were only three 
statistically significant gains observed, students exhibited high ratings on the pre-survey and 
overall positive growth in regards to their learning attitudes about chemistry. Figure 4, 
below, shows the pre and post scores for the three items with statistically significant gains, 
and Appendix H includes a table of descriptive data and significance test results. 

Figure 4. Three CLASS Rating Statements with Most Gains 
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self-efficacy and motivation in science (medium-term)3. Ultimately, such short and medium-
term outcomes can lead to long-term results, such as persistence in science, by participating 
in course-based research. 

Students exhibited positive gains on three of seven statements on their beliefs about 
chemistry and learning chemistry. Notably, significant changes were observed in areas 
including “problem solving effort” and “reasoning”, which is tied to a change in students’ 
thinking process, in order to improve problem-solving in chemistry. Many researchers 
hypothesize that a change in teaching methods to incorporate more engaging, interactive 
course activities will improve students’ attitudes towards science4. As students continue to 
engage in STEM pathways through hands-on, scientific research activities, they will have 
the potential to adopt “expert-like” attitudes towards biology, in turn, increasing students’ 
motivation to excel in the STEM field. 

  

                                                        
3 Corwin, L. A., Graham, M. J., & Dolan, E. L. (2015). Modeling course-based undergraduate research 
experiences: An agenda for future research and evaluation. Life Sciences Education, 14, 1-13.  
4 Hansen, M., & Birol, G. Differences in student attitudes towards biology – First year versus third year [PDF 
Document]. Retrieved from Lecture Notes on Online Website: 
http://www.cwsei.ubc.ca/Files/EOY/EOY2010/Posters/Hansen_Birol_DifferencesInStudentAttitudesTowa
rdsBiology.pdf 
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The purpose of the Flying with Swallows biology focus groups was to observe possible 
changes in students’ attitudes and confidence regarding biology, science and scientific 
research, to explore gains in knowledge, skills and abilities related to students’ participation 
in the program, and to inquire students’ future academic plans.  

Methods 

Over the course of two academic years, a total of 47 biology students participated in four 
focus groups. Students in Biology 11 and 11H were considered first time program 
participants, or “single semester students” and students in Biology 12 were considered 
“repeat” program participants.  

Participants were recruited directly by the course instructor, professor Joanna Werner- 
Fraczek. Sessions took place in classrooms on the Moreno Valley College campus, at the 
end of the 2017 and 2018 Spring semesters. The focus group guide comprised six open-
ended questions, included in Appendix I. Each session was audio-taped, transcribed, and 
content- analyzed for themes emerging from the focus group responses.  

Summary of Results 

The majority of focus group participants noted that being involved in research-based 
learning either positively changed their view of, or gave them a better understanding of, 
science and research. Students were enthused about the fact that they could now apply the 
knowledge that they acquired in the course. Many 
students spoke of their admiration for the hands-
on, real-life application of scientific concepts, as 
opposed to strictly following the text book, and 
explained that this helped them grasp the concepts 
more effectively. Overall, students were 
appreciative of the opportunity to conduct research 
and gain valuable experience. 

In regards to students confidence for biology and 
scientific research, the majority of focus group 
respondents reported experiencing a gain in 
confidence, as a result of participating in research-
based learning. Students emphasized the realistic, hands-on nature of the experiments, 
explaining that this experience greatly contributed to their increased confidence in the 
research process, the research lab setting, and their ability to succeed in science courses and 

BIOLOGY FOCUS GROUP 
 

“[I]n high school and stuff, when I 
would take the science class, I felt like 
they weren’t really interactive, and it 

was just like having to just sit there 
and read from the book…But being 
able to actually be hands-on and do 

research about everything actually 
does give us an opportunity to 

memorize it, learn and naturally 
apply it to what we’re doing.” 
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future research experiences. Some students who 
previously could not conceptualize the concept of 
“research” described their new-found confidence 
with pride, with one student explaining that he/she 
thought only geniuses could do it, and now he/she 
is actually doing it. The combination of these 
factors has enabled students to excel in the course 
and gain confidence in their scientific research 
skills. 

When asked if students believed participating in 
the FWS program and studying nature allowed 
them to gain certain knowledge and skills that they 
wouldn’t otherwise receive in a standard biology 

course experience, almost all students who responded to this question believed that their 
experience with Flying with Swallows was unique. Some students relayed that the program 
made them more eager and excited to do research and filled them with a sense of curiosity 
about the nature that surrounds them. Specifically, students spoke of the observation skills 
that they acquired through this course, noticing certain things on campus that they did not 
pay attention to, before participating in FWS, such as bird species, droppings, and nests. 
Finally, a few students mentioned that this course provided them with the opportunity to 
“think outside the box,” develop “new ways of 
thinking,” and see things “in a different way.” 
Students’ responses show that they have made 
meaningful connections with the research process 
and mindset, as well as the nature and the 
swallows. 

Of the students who spoke about their future 
academic and career plans, the majority reported 
that they plan to continue engaging in scientific 
research, after leaving Moreno Valley College. 
Research topics students plan to pursue include 
biotechnology, medicine, marine biology, 
genetics, and more. 

Conclusion 

Student responses throughout the focus groups indicate that they have had a positive 
experience with and greatly benefited from the Flying with Swallows program. For many 
students, FWS allowed them to have a more positive outlook on science and research. 

“I feel like research in general, getting 
yourself exposed to it early on helps 
with your confidence in the field and 
in future projects that you would do in 
research. I think specifically, the type 
of research that we did for this class 
gets a lot of the intro-techniques kind 
of embedded in your mind so that 
you’re able to perform them over and 
over again very well and kind of just 
like stepping stones for larger projects.” 

 

“I think with the observations that we 
had to do, we had to keep a journal of 

things that we saw every single day. 
[A]t least for me, watching the nest 

every day and then writing down all 
the activity…and then coming up with 

questions for myself, like “Why are 
they doing this? Why are they 

collecting water? What do I think that 
they’re doing?” …You wouldn’t 

necessarily get that from another bio 
class…so that was really cool.” 
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Further, students reported becoming more confident in their knowledge of biology and their 
research skills, as a result of being able to learn at a deeper level. With the opportunity to 
study real life subjects with a hands-on approach, students felt more in-tune with nature and 
their surrounding environment, which most students agreed they would not experience in a 
standard biology course.  

 

 

The purpose of the Flying with Swallows chemistry focus groups was to observe possible 
changes in students’ attitudes and confidence regarding chemistry, science and scientific 
research, to explore gains in knowledge, skills and abilities related to students’ participation 
in the program, and to inquire students’ future academic plans.  

Methods 

Over the course of two academic years, a total of 27 chemistry students participated in four 
focus groups. Students were enrolled in the Chemistry 1B and 1B Honors courses, during 
the time of the focus groups. 

Participants were recruited directly by the course instructors, professor Diane Marsh and 
professor Siobhan Freitas. Sessions took place in classrooms on the Moreno Valley College 
campus, at the end of the 2017 and 2018 Spring semesters. The focus group guide comprised 
six open-ended questions, included in Appendix J. Each session was audio-taped, 
transcribed, and content- analyzed for themes emerging from the focus group responses.  

Summary of Results 

Before participating in research-based learning (RBL), many students thought of science 

courses as being intimidating and hard to grasp. The 

majority of students noted that being involved in 

research-based learning either positively changed 

their view of, or gave them a better understanding of, 

science and research. Many students spoke of their 

intimidation and worry when anticipating enrollment 

in college science courses, but, through the real-life 

application of the scientific method, the FWS 

program helped them shed their preconceptions and, 

over time, many students reported feeling more 

comfortable and more confident about conducting 

research, and about science in general. 

CHEMISTRY FOCUS GROUP 
 

“I was so terrified of doing 
research, but once we actually 

started doing it, I started realizing 
how manageable it is…I thought it 

was something literally only 
graduate students could do, and 

being an undergrad, it’s amazing 
that I was able to participate and 

do it and not only that, like 
understand what I was doing.” 

 



14 

In regards to students confidence for chemistry 
and scientific research, almost all focus group 
participants reported experiencing a gain in 
confidence, as a result of participating in 
research-based learning. Factors which played a 
role in students’ confidence boost included the 
hands-on aspect of the course, the fact that they 
are learning at a deeper level, and the trial and 
error process. Students who spoke of learning at 
a deeper level mentioned that the course 
provided them with important foundational 
knowledge, “a building block foundation,” as 
one student described it. Other students 

emphasized the independent thinking aspect of research, which they gained as a result of 
participating in the program, using phrases such as “think for yourself”, “on my own”, and 
“knowing what I’m doing”. The combination of these factors has enabled students to excel 
in the course and gain confidence in their scientific research skills.  

When asked if students believed participating in the Flying with Swallows program and 
studying nature allowed them to gain certain knowledge and skills that they wouldn’t 
otherwise received in a standard chemistry course experience, the majority of students who 
responded to this question believed that their experience with Flying with Swallows was 
unique. Students explained that FWS enabled them to be more in-tune with the 
environment and with nature. Further many 
students mentioned that research-based 
learning involved more active and hands-on 
learning than standard Chemistry courses, 
allowing them to gain a deeper understanding 
of the material, in a real-world setting. 

The majority of students who spoke about 
their future academic and career plans, 
reported that they plan to continue engaging 
in scientific research, after leaving Moreno 
Valley College. Research topics students plan 
to pursue include chemistry, medicine, 
molecular biology, forensics, renewable 
energy and more. 

  

“[What is] ingenious to the whole 
program is the fact that you can apply 
[these experiences with research] to 
anything...even if chemistry is not 
your primary discipline…[I]t really 
gets people’s confidence going, but also 
confidence in going beyond the bounds 
of the course itself, and trying to 
pursue things on their own, and find 
new opportunities, and perhaps in 
different disciplines.” 

 

“I felt like [in] regular, standard 
chemistry class that they kind of rush you 

through the material, like it’s more so to 
learn this so that you can pass the class. 

Well this research, you get to actually 
experience and appreciate, you know, the 

time to experience and appreciate the 
actual phenomenon that goes on in our 

world…I felt like this because of the 
hands-on experience. You’re going out 

and collecting for yourself. I feel like you 
have a better appreciation for the 

chemistry behind it.” 
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Conclusion 

Overall, focus group results indicate that students have greatly benefited from the Flying 

with Swallows curriculum, activities, and faculty. Through the program, students were 

successfully introduced to research-based learning, which enabled them to have a positive 

outlook on research and science in general. Over time, students became more comfortable 

and more confident in their coursework and in the research process. By studying real life 

subjects, students were given more freedom, promoting critical and creative thinking. As a 

result, many students became more eager and excited to conduct research, approaching 

their natural surroundings with a new sense of curiosity, which most students agreed they 

would not experience in a standard chemistry course.  
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Appendix A 
Top 20 Student Majors by Gender  

  

Major 
Gender 

Total 
Female Male 

Biology 41 26 67 

Biochemistry 16 15 31 

Chemistry 7 4 11 

Bioengineering 1 5 6 

Chemical Engineering 2 4 6 

Biomedical Engineering 2 3 5 

Environmental Engineering 4 1 5 

Mechanical Engineering - 5 5 

Kinesiology 1 3 4 

Microbiology 1 3 4 

Neuroscience 2 2 4 

Bioengineering 1 2 3 

Nursing 2 1 3 

Animal Science 1 1 2 

Biochemical Engineering 1 1 2 

Marine Biology 2 - 2 

Math & Science 2 - 2 

Psychology 1 1 2 

Sociology - 2 2 

Public Health Science 1 1 2 

Total 88 80 168 
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Appendix B 
Highest Expected Degree by First Generation Status  

   

Highest Expected Degree 
First - Generation 

Total 
Yes No 

Associate Degree 3 2 5 

Bachelor’s Degree 19 20 39 

Master’s Degree 15 10 25 

Medical Degree 28 23 51 

Ph.D. 18 6 24 

Ph.D./M.D. 13 5 18 

Professional Degree 
(i.e. law, business) - 1 1 

Professional Program  
(i.e. dentistry, pharmacy, nursing) 19 11 30 

Teaching Credential 1 - 1 

Total 116 78 194 

Note: Two students, who did not report first-generation status, reported Bachelor’s 
Degree and Ph.D. as their highest expected degrees. 
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Appendix C 
Student Experiences with Course Elements: Descriptive Data and Significance Test 

 

Bold items are statistically significant (p ≤ .01). 
Scale: (1) No Experience, (2) Little Experience, (3) Some Experience, (4) Much Experience, (5) Extensive Experience  

Course Elements 
Pre-Survey Post-Survey 

t Sig. 
Mean SD Mean SD 

1. A lab or project where no one knows the outcome 3.06 0.930 3.48 1.034 -4.76 .000 

2. A project in which students have some input into 
the research process and/or what is being studied 

3.18 1.025 3.75 1.004 -6.55 .000 

3. A project entirely of student design 2.63 1.246 3.16 1.252 -5.72 .000 

4. Work individually 3.93 0.932 4.17 0.879 -3.14 .002 

5. Work as a whole class 3.52 1.096 4.03 0.956 -6.11 .000 

6. Become responsible for a part of the project 4.07 0.836 4.47 0.690 -6.37 .000 

7. Read primary scientific literature  3.25 1.090 3.83 0.994 -6.91 .000 

8. Write a research proposal  2.50 1.219 3.46 1.201 -10.573 .000 

9. Collect data  3.90 0.940 4.44 0.740 -7.76 .000 

10. Analyze data  3.82 0.977 4.38 0.782 -8.27 .000 

11. Present results orally 2.96 1.203 3.36 1.114 -4.16 .000 

12. Present results in written papers or reports  3.43 1.165 4.10 0.908 -7.52 .000 

13. Present posters 2.90 1.243 2.98 1.261 -0.79 .433 

14. Discuss reading materials in class 3.75 1.028 4.01 0.980 -3.12 .002 

15. Maintain lab notebook 3.87 1.034 4.14 0.990 -3.37 .001 
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Appendix D 
Colorado Learning Attitudes about Science Survey (CLASS) Items: Descriptive Data and Significance Test 

 

Bold items are statistically significant (p ≤ .05). 
Scale: (1) Strongly Disagree, (2) Disagree, (3) Neither Disagree nor Agree, (4) Agree, (5) Strongly Agree

 
CLASS Rating Statements 

Pre-Survey Post-Survey 
t Sig.  Mean SD Mean SD 

Real World 
Connection 

1. I think about the biology I experience in 
everyday life. 

3.95 0.865 4.40 0.649 -8.14 .000 

2. Learning biology changes my mind 
about how the natural world works. 

4.49 0.709 4.65 0.601 -2.61 .010 

3. Reasoning skills used to understand 
biology can be helpful to my everyday 
life. 

4.45 0.670 4.58 0.561 -2.34 .020 

Problem 
Solving 

Strategies 

4. To understand biology, I sometimes 
think about my personal experiences and 
relate them to the topic being analyzed. 

3.99 0.768 4.46 0.574 -8.72 .000 

Problem 
Solving  
Effort 

5. When studying biology, I relate the 
important information to what I already 
know rather than just memorizing it the 
way it is presented. 

4.33 0.736 4.48 0.617 -2.61 .010 

Reasoning 
6. If I get stuck on answering a biology 

question on my first try, I usually try to 
figure out a different way that works. 

4.13 0.695 4.30 0.625 -2.93 .004 

Enjoyment 7. I want to study biology because I want to 
make a contribution to society. 

4.27 0.870 4.45 0.713 -3.31 .001 
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Appendix E 
Top 10 Student Majors by Gender  

  

Major 
Gender 

Total 
Female Male 

Biology 16 7 23 

Mechanical Engineering 1 7 8 

Biochemistry 2 5 7 

Bioengineering  4 4 

Computer Science 1 3 4 

Math/Science 4  4 

Aerospace Engineering 1 2 3 

Engineering 1 2 3 

Kinesiology 2 1 3 

Nursing 3  3 

Total 31 31 62 



21 

 
Appendix F 

Highest Expected Degree by First Generation Status  
 

Highest Expected Degree 
First - Generation 

Total 
Yes No 

Associate Degree 1 - 1 

Bachelor’s Degree 8 7 15 

Master’s Degree 11 7 18 

Medical Degree 10 4 14 

Ph.D. 10 5 15 

Ph.D./M.D. 7 2 9 

Professional Degree 
(i.e. law, business) 1 1 2 

Professional Program  
(i.e. dentistry, pharmacy, nursing) 5 10 15 

Teaching Credential - - - 

Total 53 36 89 

Note: Two students, who did not report first-generation status, reported 
Master’s Degree and Ph.D. as their highest expected degrees. 
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Appendix G 
Student Experiences with Course Elements: Descriptive Data and Significance Test 

 

Bold items are statistically significant (p ≤ .05). 
Scale: (1) No Experience, (2) Little Experience, (3) Some Experience, (4) Much Experience, (5) Extensive Experience 

Course Elements 
Pre-Survey Post-Survey 

t Sig. 
Mean SD Mean SD 

1. A lab or project where no one knows the outcome 2.83 1.058 3.42 0.918 -4.83 .000 

2. A project in which students have some input into 
the research process and/or what is being studied 

2.94 1.144 3.56 0.934 -4.79 .000 

3. A project entirely of student design 2.32 1.244 3.17 1.049 -6.18 .000 

4. Work individually 3.99 0.938 4.18 0.807 -1.72 .089 

5. Work as a whole class 3.20 1.117 3.46 1.183 -1.75 .084 

6. Become responsible for a part of the project 3.54 1.119 4.19 0.784 -5.15 .000 

7. Read primary scientific literature  2.89 1.248 3.33 1.101 -3.06 .003 

8. Write a research proposal  2.62 1.385 3.02 1.220 -2.67 .009 

9. Collect data  3.76 1.028 4.49 0.727 -6.51 .000 

10. Analyze data  3.58 1.154 4.38 0.760 -6.11 .000 

11. Present results orally 3.00 1.292 3.04 1.257 -0.29 .773 

12. Present results in written papers or reports  3.51 1.227 3.85 1.099 -2.35 .021 

13. Present posters 2.87 1.216 2.43 1.288 3.40 .001 

14. Discuss reading materials in class 3.52 1.209 3.51 1.288 0.08 .939 

15. Maintain lab notebook 3.67 1.061 4.48 0.758 -6.52 .001 
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Appendix H 
Colorado Learning Attitudes about Science Survey (CLASS) Items: Descriptive Data and Significance Test 

 

Bold items are statistically significant (p ≤ .05). 
Scale: (1) Strongly Disagree, (2) Disagree, (3) Neither Disagree nor Agree, (4) Agree, (5) Strongly Agree 

 
CLASS Rating Statements 

Pre-Survey Post-Survey 
t Sig.  Mean SD Mean SD 

Real World 
Connection 

1. I think about the chemistry I 
experience in everyday life. 

3.55 1.006 3.80 1.038 -2.51 .014 

2. Learning chemistry changes my mind 
about how the natural world works. 

4.25 0.807 4.33 0.786 -1.04 .299 

3. Reasoning skills used to understand 
chemistry can be helpful to my everyday 
life. 

4.31 0.751 4.27 0.782 0.48 .635 

Problem 
Solving 

Strategies 

4. To understand chemistry, I sometimes 
think about my personal experiences and 
relate them to the topic being analyzed. 

3.70 0.882 3.84 0.936 -1.92 .057 

Problem 
Solving  
Effort 

5. When studying chemistry, I relate the 
important information to what I already 
know rather than just memorizing it the 
way it is presented. 

4.07 0.912 4.30 0.707 -2.50 .014 

Reasoning 
6. If I get stuck on answering a chemistry 

question on my first try, I usually try to 
figure out a different way that works. 

3.84 0.947 4.13 0.726 -3.18 .002 

Enjoyment 7. I want to study chemistry because I want 
to make a contribution to society. 

3.80 1.006 3.78 0.954 0.11 .913 



Appendix I 

Flying with Swallows |  Biology Focus Group Guide 

 
Introduction/Welcoming Remarks: Sevan Kalaydjian & Victor Vega, evaluators from the 

Research & Evaluation unit at the Center for Educational Partnerships facilitating today. 

We are the official evaluators for the program.  

 

Thank you for joining and welcome to our focus group! We really want to learn about your 

experience with research-based learning and the FWS program. We also want to learn if the 

program has made an impact on you.  

 

In turn, what this helps us do is let leaders know if the program is doing what it’s supposed 

to be doing, as well as make sure that the program receives the necessary support that it 

needs in order to support its students. Any questions so far? 

 
Explain the means to record the session 

Inform participants that their interviews will be recorded and to ask if it would be okay. 

Explain the reason for recording purpose, which is to later summarize the interviews only.  

Tell them no names have been included in the recording, thus identifying information 

cannot be associated to responses. The only people with access to the recordings will be me, 

and the transcriber.  

 
Rule for the Focus Groups 

• Please silence your phones and put them away, if you haven’t already done so. 

• One person speaks at a time, unstructured in that everyone can contribute at any time 

• I would love to hear everyone’s input on each question, so if I haven’t heard from you 

in a while, I may call on you and say “hey P2, what do you think?” 

• If you need me to repeat the question at any time, just let me know and I’d be happy to 

do so. 

• Remember, there are no wrong answers. This is a safe zone and I want you to feel 

comfortable to share your thoughts and experiences.  
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Focus Group Questions: 

1. What was your attitude towards taking science courses before participating in 
research-based learning? Can you describe any changes that might have occurred? 

2. Do you believe you have gained a greater confidence for biology and scientific 

research as a result of participating in research-based learning? 

3. In your experience with research-based learning, to what extent do you agree with 

the statement “Creative-thinking plays a role in research-based learning” (on a scale 
from 1 to 5, 1 being strongly disagree and 5 being strongly agree), and why? 

4. Do you believe participating in Flying with Swallows (FWS) and studying nature 

allowed you to gain certain knowledge and skills that you otherwise would not 
receive in a standard biology course experience? 

5. Do you feel that your work, along with your professor’s work, in the FWS program 

has made an impact on the surrounding college community? If yes, what has their 
feedback been? 

6. Do you plan to engage in scientific research after leaving MVC? What are your 

future academic plans? 
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Appendix J 

Flying with Swallows |  Chemistry Focus Group Guide 

 
Introduction/Welcoming Remarks: Sevan Kalaydjian & Victor Vega, evaluators from the 

Research & Evaluation unit at the Center for Educational Partnerships facilitating today. 

We are the official evaluators for the program.  

 

Thank you for joining and welcome to our focus group! We really want to learn about your 

experience with research-based learning and the FWS program. We also want to learn if the 

program has made an impact on you.  

 

In turn, what this helps us do is let leaders know if the program is doing what it’s supposed 

to be doing, as well as make sure that the program receives the necessary support that it 

needs in order to support its students. Any questions so far? 

 
Explain the means to record the session 

Inform participants that their interviews will be recorded and to ask if it would be okay. 

Explain the reason for recording purpose, which is to later summarize the interviews only.  

Tell them no names have been included in the recording, thus identifying information 

cannot be associated to responses. The only people with access to the recordings will be me, 

and the transcriber.  

 
Rule for the Focus Groups 

• Please silence your phones and put them away, if you haven’t already done so. 

• One person speaks at a time, unstructured in that everyone can contribute at any time 

• I would love to hear everyone’s input on each question, so if I haven’t heard from you 

in a while, I may call on you and say “hey P2, what do you think?” 

• If you need me to repeat the question at any time, just let me know and I’d be happy to 

do so. 

• Remember, there are no wrong answers. This is a safe zone and I want you to feel 

comfortable to share your thoughts and experiences.  
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Focus Group Questions: 

7. What was your attitude towards taking science courses before participating in 
research-based learning? Can you describe any changes that might have occurred? 

8. Do you believe you have gained a greater confidence for chemistry and scientific 

research as a result of participating in research-based learning? 

9. In your experience with research-based learning, to what extent do you agree with 

the statement “Creative-thinking plays a role in research-based learning” (on a scale 
from 1 to 5, 1 being strongly disagree and 5 being strongly agree), and why? 

10. Do you believe participating in Flying with Swallows (FWS) and studying nature 

allowed you to gain certain knowledge and skills that you otherwise would not 
receive in a standard chemistry course experience? 

11. Do you feel that your work, along with your professor’s work, in the FWS program 

has made an impact on the surrounding college community? If yes, what has their 
feedback been? 

12. Do you plan to engage in scientific research after leaving MVC? What are your 

future academic plans? 

 


