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Evaluating STEMCAP programming is vital to exploring its efficacy and improving methods. STEMCAP 
conducts research with YIC, teachers, and presenters to assess the program’s outcomes from all angles. 
Outlined below is an overview of the steps taken to evaluate YIC programming. 

8.1 IRB Considerations

Creating and submitting an IRB application to involve children under the age of 18 in YIC Centers in 
research can be a cumbersome task due to the nature of the population and their susceptibility to 
coercion, according to IRB standards (45 CFR 46 Subpart C and 45 CFR 46 Subpart D)13. The IRB lists both 
incarcerated people and children as vulnerable groups. Having vulnerable populations in a study requires 
a more involved IRB review process, so attention to detail, sufficient time for review (2-3 months), and 
knowledge of IRB guidelines are critical

8.1.1 Consent/Assent Considerations

YIC who are under 18 cannot give full consent and must have a parent or guardian sign an assent form. 
This can be an added challenge as finding these individuals who have the legal power to grant assent 
can be difficult12. To gain assent, it is vital to work with the Center so that teachers and caseworkers can 
connect guardians with STEMCAP staff.  

Meaningful and voluntary consent requires that guardians and children understand that their participation 
in research does not affect YIC’s treatment, length of stay, or placement12. Because STEMCAP presents 
as part of YIC’s class time, it cannot be assumed that when a participant willingly gives their consent 
to participate, they fully understand the voluntary nature of participation in the research portion of the 
program. STEMCAP emphasizes to students that they are able to patriate in STEMCAP workshops without 
consenting to (and therefore without participating in) a formal research study. Even in the event that 
STEMCAP seeks consent for student surveys as a research tool, students can participate in the workshop 
without being expected to answer survey questions. 

Consent and assent documents must be written in the native language and reading level of the guardian 
and student. The consenting process also involves explaining to participants the study’s risks, benefits, 
and framework. It is important to allow both the individual giving assent and the individual giving consent 
space to ask questions. Due to YIC’s physical separation from their parental guardian when in the state’s 
custody, it can be challenging to acquire parental consent. Utah does not permit YIC (or their teachers) 
to provide parental guardians’ contact information to investigators, so contacting guardians to explain 
the study and gain informed consent is very challenging despite careful consideration when crafting 
accessible consent documents. STEMCAP continues to explore ways to facilitate consent for evaluation.

8. Evaluation
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8.1.2 Challenges with IRB Applications

To receive approval for STEMCAP research protocols, 
careful collaboration with the university’s IRB office 
is necessary. STEMCAP reworked the method and 
study design multiple times to address the IRB’s 
main concerns: 1) assuring the autonomy of the 
participants, and 2) avoiding unnecessary risk to 
participants. 

Many of the youth that STEMCAP work with have 
volatile relationships with their parental guardians. 
Others have guardians who are understandably 
dubious when it comes to their children participating 
in a research study. These situations would make 
it difficult to obtain consent even if STEMCAP could 
communicate directly with YIC’s parental guardian. 
However, STEMCAP’s inability to explain the low 
risk of the study and the careful steps STEMCAP 
would take to ensure the anonymity of participants 
exacerbates the difficulties of obtaining consent by 
preventing STEMCAP from building trust with parental 
guardians. Many youth at YIC centers are hesitant 
to sign assent documents. They are uncomfortable 
providing their full name to STEMCAP staff and are 
concerned that their identity will be leaked to others 
outside the Center. Many YIC have hostile individuals 
in their lives and do not want these individuals to 
know their current location, fearing that their identity 
will be linked to the Center. Many YIC also worry that 
they will be discriminated against once released if 
others find out about their background as YIC and 
worry that signing an assent document will leave an additional record of their involvement in the justice 
system. 

8.1.3 STEMCAP’s Approved Methods

In 2018, STEMCAP obtained IRB approval from the University of Utah, the Juvenile Justice Service, and the 
Granite School District to conduct formal evaluation. STEMCAP has IRB-approved pre- and post-surveys for 
STEMCAP presenters and YIC teachers. Surveying YIC without written parental consent was not approved 
by STEMCAP’s IRB application due to the age of YIC participants and their vulnerable status as incarcerated 
individuals. Because STEMCAP is not permitted to obtain contact information for YIC’s parental guardians, 
obtaining parental consent proved near impossible. Due to the vulnerability associated with incarceration, 
STEMCAP was not permitted to request a waiver for parental consent despite the low risk of the study for 
participants. STEMCAP cannot survey YIC to assess program outcomes, and instead developed a process 
for working with YIC teachers to evaluate student knowledge acquisition outcomes using pre- and post- 
quizzes. In accordance with the IRB-approved protocol, STEMCAP receives aggregated, de-identified quiz 

Tips for Writing an IRB: 
• In some cases, it is possible

to receive approval to waive
documenting of consent, especially
when the most significant threat
posed to participants is the
requirement that they sign their full
name (and thereby disclose their
identity) on a consent/assent form. 
When working with youth outside of 
the juvenile justice system, this is a 
common practice for investigators 
studying school groups using 
minimal risk evaluation tools. While 
STEMCAP was not granted a consent 
waiver for YIC participants due to the 
dual vulnerability of YIC, it is worth 
talking to your IRB representatives 
about this option.

• When creating the IRB application,
check in with the Centers and 
school districts you will be working 
with to determine their specific IRB 
application needs. Some Centers will 
require an additional IRB application 
be sent to their IRB office. 
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results that indicate changes in student science content knowledge. This process is acceptable in that 
the quizzes fall within the criteria for students’ typical coursework and therefore pose no greater risk to 
students than do any other academic quizzes they are administered. Because STEMCAP only receives 
de-identified data in aggregate, quiz results are classified as secondary data and therefore do not require 
parental consent or youth assent. This procedure was approved in 2020. 

8.2 Research

Evaluation is intended to provide STEMCAP with the ability to document and quantify the benefits of 
scientist-led collaborative programming and interdisciplinary science-engaged workshops for YIC. A 
major benefit of evaluating STEMCAP programming is the opportunity to contribute academic research and 
knowledge to a growing body of evidence-based YIC programming across the country (GP3). STEMCAP staff 
hope that this contribution will aid others in advocating for STEMCAP-type programming for YIC across the 
country. The combination of STEMCAP’s three evaluation tools helps to determine whether the program’s 
goals are met. See Sect. 1.2 for a detailed list of goals.  

8.2.1 STEMCAP Research Practices

YIC Students
STEMCAP staff, teachers, and presenters collaborate to create quizzes. These quizzes are used to assess 
what the students have learned through the academic exploration of STEMCAP programming (GS 3&5) 
and are administered for appropriate STEMCAP workshops, depending on time constraints and feasibility. 
Teachers ensure that quizzes (10 questions) are the typical style and difficulty level of other class 
assessments.

Teachers administer pre-quizzes the day before the STEMCAP workshop occurs and post-quizzes the day 
after the workshop. Both quizzes consist of true/false and multiple-choice questions. Quizzes focus on 
factual content of the workshop and do not 
include any opinion questions (e.g., “Do you 
feel capable of contributing to the scientific 
community?”) or personal reflections on 
the experience of participating in STEMCAP 
programming. Pre-quizzes and post-quizzes 
provide the same questions. Teachers decide 
whether the quizzes will count toward students’ 
class grades. 

Teachers grade the quizzes, and all data are 
aggregated. At no time do the data provided 
to investigators have personally identifiable 
information about individual students. Instead, 
teachers give STEMCAP investigators summaries 
of student scores. These summary data include 
the percentage of students who scored higher 
on post-quizzes, the percentage of students 
who scored lower on post-quizzes, the Figure 13, Example of summary student outcome data spreadsheet.
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percentage of students whose score did not change from the pre- to the post-quiz, and the percentage of 
students who received passing grades on post-quizzes. By comparing individual pre-quizzes and post-
quizzes, teachers also provide information about which questions, if any, that the majority of students 
improved on in the post-quiz when compared to the pre-quiz (see Figure 13).

Taking the quizzes administered by teachers is optional for both students and teachers, with no 
expectation by STEMAP staff that the quizzes contribute to the student’s overall grades within their standard 
coursework, but credit can be provided at the teacher’s discretion. The time expected to complete each 
quiz is 10 minutes, and investigators are not present during the implementation of the quizzes to remove 
perceived pressure on the students to achieve.

Download a quiz example here.

YIC Teachers
After each workshop, STEMCAP sends an email with a link to an online post-workshop survey within three 
days of the event. The online survey includes a consent cover letter. All surveys are accessed electronically 
by the U of U investigators who analyze the data. At the end of each academic year, STEMCAP sends 
teachers an additional retrospective survey to assess the whole of that year’s programming from the 
perspective of the YIC teachers. 

The surveys aim to evaluate the success of STEMCAP’s Goals for Educators (GE 1-4) while also attempting 
to understand teachers’ perceptions of student engagement with the presenter (GPR1) and interest (GS1) 
during a STEMCAP workshop and teachers’ perception of the success of the workshop in: 1) sharing 
academic content (GS3); 2) increasing students’ curiosity and interest in science (GS1), 3) demonstrating 
the nature of science (GS3), highlighting pathways into science and the presenter’s struggles on the path 
toward a science-engaged career (GP1, GS2, GS4) and shifting students’ self-identities toward science-
capable learners (GS4).

Download a teacher survey example here.

STEMCAP Presenters
STEMCAP distributes online pre-workshop surveys to STEMCAP presenters via email at least three days 
before the workshop. The online survey includes a consent cover letter. The process is repeated with the 
post-workshop survey within three days of the event. All surveys are accessed electronically by U of U 
researchers who analyze the data.  

Pre- and post-surveys aim to evaluate the success of STEMCAP in reaching the program’s Goals for 
Presenters. The surveys also evaluate presenters’ perceptions of: 
• Student engagement and interest in the workshop (GS1, Gtp1)
• Students’ understanding of the topic (GS 2 & 4) 
• Students’ confidence in their ability to participate in science learning and contribute to the STEM

community (GS 2,4). 

Surveys also attempt to assess the presenter’s perception of students’ shift in self-identity as capable 
and valuable members of the community and their sense that they can contribute to their community in 
meaningful ways through science or problem-solving (GS 7-8). 

https://stemcap.org/wp-content/uploads/2021/12/Quiz-Example-link-on-Page-58.pdf
https://stemcap.org/wp-content/uploads/2021/12/b0aaab50-93c3-4a98-97b4-d884c0a61400-upload_files-Teacher-post-survey-link-on-page-58.pdf
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Download a presenter survey example here.
 
Utah Education Policy Center (UEPC) Interviews and Focus Groups   
The UEPC’s evaluation of the STEMCAP program utilizes a variety of data sources to address both 
implementation and outcome evaluation questions. In 2021, UEPC staff interviewed STEMCAP staff, 
scientists, and artists who presented workshops, USBE administrators involved in STEMCAP planning, and 
teachers of YIC who partner with STEMCAP by hosting presenters in their classrooms. The UEPC collected 
and reviewed program-related documents, including samples of presenters’ lesson materials. Figure 14 
below provides a summary of evaluation questions and the data sources used to answer each. As outlined 
in the table, the UEPC organized their findings into three major sections pertaining to program design and 
implementation, outcomes, and sustainability and scalability.

Data Sources & Analysis To facilitate the UEPC recruitment process for interviews and focus groups, 
STEMCAP staff provided contact information for 33 presenters, 4 YIC teachers, and 4 USBE administrators. 
STEMCAP staff then sent initial emails to presenters and teachers explaining the purpose and process of 
the evaluation, as well as preparing them for future email correspondence from the UEPC to schedule 
focus groups. Participants had presented between one and ten lessons since the inception of the program 
in 2017 .

Figure 14, UEPC STEMCAP Evaluation Questions Matrix.

https://stemcap.org/wp-content/uploads/2021/12/b0aaab50-93c3-4a98-97b4-d884c0a61400-upload_files-Presenter-pre-survey-link-on-page-59.pdf
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8.2.2 STEMCAP Research Results

Student Pre- and Post- Quizzes
Throughout the 2020-2021 school year YIC teachers administered pre- and post- quizzes for eight 
STEMCAP workshops/programming series. Teachers graded the quizzes and provided de-identified results 
in aggregate to the STEMCAP team. In total, 71 YIC participated in pre- and post- quizzes. These quizzes 
indicated an increase in student content knowledge after participation in a STEMCAP workshop. For 87.5% 
of workshops in which the quizzes were administered, YIC performed better on the post-quiz than they did 
on the pre-quiz. On average, 60% of YIC performed better on the post-quiz when compared to the pre-quiz 
while only 12% performed worse. See Figure 15 for details. These results indicate an increase in topic-
specific knowledge as a product of YIC participation in these workshops.

Quiz topic Scored higher 
on post-Quiz

Scored lower 
on post-Quiz

Malaria and Host Parasites 75% 0%
Biodiversity Loss 80% 0%
Climate Change 50% 33%
Natural History of Quails 60% 20%
Natural History of Quails 60% 0%
Spiral Jetty and Ecology of Great Salt 
Lake

60% 0%

Natural History and Fish Classification 31% 25%
Overconsumption 67% 20%
Averages 60% 12%

8.2.3 Focus Group and Interview Resutls

Of the presenters who participated in the UEPC’s evaluation process, four participants had presented as 
part of an artist-scientist team as part of the Art-Science workshop, while the remaining participants had 
presented independently. Two of the four YIC teachers contacted (50%) participated in this evaluation. Each 
taught science to YIC at different facilities. One teacher had worked with the STEMCAP program for several 
years, while the other was relatively new to the program. Figure 16 identifies the number of interviewees 
affiliated with each type of STEMCAP workshop.

Due to the voluntary nature of the STEMCAP evaluation, not all STEMCAP workshops were represented 
equally in our data. The majority of participants had presented lessons as part of a Science Right Now! 
workshop. Art-Science and Mission STEMCAP workshops were also represented by at least five participants. 
It is important to note that none of the 18 participants were involved with the conservation workshops or 
projects. 

Figure 15, aggregated data from pre- and post- quizzes.
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STEMCAP Workshop Title # of Affiliated Interviewees
Science Right Now! 10
Art-Science 6
Objects from Nature 2
Portal to Science 1
Conservation Workshop 0
Mission STEMCAP 5
Long-Term Conservation 
Projects 

0

Focus Groups and Interviews
UEPC conducted a total of six focus groups and 11 interviews. They facilitated one focus group with 
STEMCAP staff and two interviews with the two YIC teacher participants. For presenters, UEPC used a two-
step process that included both focus groups and individual interviews. See Figure 17 for a summary of the 
data collection methods we utilized for each participant group

The purpose of the focus groups was to develop an understanding of specific roles,
responsibilities, and expectations of the participants regarding the STEMCAP program, as well as 
perceptions of intended student and program outcomes. The focus group format provided an opportunity 
for participants to respond to and build off of each other’s experiences, opinions, and beliefs. The 
purpose of interviews was to gain a deeper and more nuanced understanding of individual participants’ 
experiences and perceptions about the program.

Each presenter focus group included between three and six participants. UEPC then  purposefully sampled 
a total of nine presenters from the focus groups to participate in a follow up one-on-one interview. This 
sample included presenters from a wide variety of workshops who demonstrated a willingness to share 
rich information about their STEMCAP experiences during the focus group. A total of 18 presenters were 
interviewed for this evaluation. All presenters had presented at least one workshop. 

Focus groups ranged in duration from approximately 45 minutes to an hour, and individual interviews 
ranged from approximately 17 minutes to 45 minutes. Due to the COVID-19 pandemic, the focus groups 
and interviews were conducted virtually via Zoom, and each was recorded and transcribed.

The UEPC created a codebook based on concepts within both the evaluation
questions and STEMCAP program objectives. Data that did not fit these initial parameters were coded 

Figure 16, Number of presenter Participants by Workshop Type *Note: Some presenters participated in more 
than one workshop, which is reflected in the counts above

STEMCAP Participant Type Focus Group Interview

Presenter 3 3
Teacher 3
Administrator 3

Figure 17, Data Collection Methods by Participant Group.
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inductively, using participants’ language and experiences. Codes were then organized into categories and 
themes. Examples of themes include:
• STEMCAP lessons prioritized students’ curiosity and engagement through flexible, interactive, hands-on 

design.
• STEMCAP Lessons highlighted various pathways to science by emphasizing that scientists come from a 

variety of backgrounds.
• The STEMCAP program utilized teachers’ expertise in managing classrooms, connecting to prior learning, 

and providing other support for the presenters as they participated in the lessons.
• STEMCAP staff provided helpful, actionable guidance to presenters to support effective lessons in 

STEMCAP program and beyond
• STEMCAP administrators helped presenters to reconceptualize and share their work in different ways.

For more detailed UEPC data analysis, examples of quotes from interviewees, and additional themes, and 
conclusions, dowload the 2020-21 STEMCAP Report here.

https://stemcap.org/wp-content/uploads/2021/12/2020-21-STEMCAP-Report-Final-link-on-page-62-and-69.pdf

