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Executive Summary
The Institute for Learning Innovation, an Edgewater, Maryland‐based non‐profit research and
evaluation organization, conducted the summative evaluation of the Youth‐directed Café
Scientifique project (NSF‐DRL‐ISE grant # 0714762) developed by Science Education Solutions,
Inc. The design for the summative evaluation included both quantitative and qualitative
methods: surveys were collected from program participants and a control group of non‐
participants and a series of focus groups were held with program staff, scientist speakers, and
youth leaders of the program. Key findings include:


The most essential elements of the Café model are the people involved (Program
Leaders, Scientist‐speakers, YLT, and youth attendees) and the implementation of the
program at multiple, diverse sites.



While both youth participants and scientist‐speakers identified challenges in program
participation, both groups felt the benefits of participation outweighed the challenges.



The Café program influenced participants’ attitudes towards science, including interest
in science, knowledge of scientists’ work, interest in science careers, and cognitive
competence towards science. This was true both with regards to analyses that
compared the ratings of participants to non‐participants and the retrospective‐pre‐to‐
post ratings of participants.



There were mixed results as to the program’s impact on PYD outcomes. Comparisons
between the control and treatment groups on the PYD outcomes of social competence,
caring and compassion, contribution, and confidence showed no difference. However,
youth’s retrospective‐pre‐to‐post ratings demonstrated a significant programmatic
impact on these PYD outcomes.



Youth who attended the Café program were more likely to feel that they belonged or
were connected to the Café than to feel a sense of ownership or contribution to the
Café. Youth’s Café attendance over the past year was the variable that had the biggest
impact on how youth rated these items; higher attendance led to feeling more
connected and able to contribute.



The town in which the Café was held was an important independent variable in how
participants rated the science‐items and other PYD items. However, town did not play a
large role in youth’s ratings of belonging and ownership.
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Introduction
The Institute for Learning Innovation (ILI), an Edgewater, MD‐based non‐profit research and
evaluation organization, conducted the summative evaluation of the Youth‐directed Café
Scientifique project developed by Science Education Solutions, Inc (SES). The summative
evaluation took place in Year 3 of the Café program, which corresponded to the academic year
2009‐2010. Building on formative evaluation work from the program’s first and second years
(2007‐2008 and 2008‐2009), the summative evaluation was designed to provide SES staff with
an understanding of the outcomes for the program’s youth participants and information on the
program model.

Program Description and Goals
A National Science Foundation grant in the area of Informal Science Education was awarded to
SES in 2007 to establish a youth‐focused Café scientifique (NSF‐DRL‐ISE grant # 0714762).
Programmatic offerings have varied over the length of the project. Initially, two types of events
were designed: 1) a Café scientifique is held where a scientist or other expert introduces a topic
and then group discussion on the topic and 2) a follow‐up activity related to the topic of the
Café. Over time the program has come to use a more interactive format for all events, though
two meetings per month on the same topic are typical. The formats for the events can vary and
may include:
 A fully interactive talk in which the presenter is continually questioning the audience
and answering their questions.
 A30 minute presentation followed and 20‐30 hands‐on learning, which allows for
exploration of materials, artifacts, or techniques related to the presentation.
 A traditional science café format using presentation followed by group discussion,
although has become rarer with the introduction of interactive sessions.
The project’s target audience is high school‐aged youth in four locations in New Mexico (Santa
Fe, Albuquerque, Los Alamos, and Española/Pojoaque). Youth recruited at each location help to
establish the program topics, vet the presenters, and plan the activities under the guidance of
SES staff. These youth are members of the Youth Leadership Team (YLT) at each site, and form
the core of the program. Each month, both a Café and follow‐up activity occur at all four sites.
The Café at each site features the same topic and presenter. Follow‐up activities focus on the
same topic as the Café, but the format and specifics are influenced by the YLT at each site, and
therefore may vary from site to site. The first Cafés were held in January 2008 and have
continued during the academic year throughout the three years of the grant.
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Through participation in the program, youth will1:
 Develop a community in which they have a strong sense of belonging and ownership
that supports them in confidently communicating factually supported positions on
science issues;
 Have an increased appreciation for the relevancy of science and technology in their lives
and increased interest in STEM careers.
The project also aims to impact the field of informal science education through:
 Providing knowledge on how the Café scientifique model of social engagement in
science works for youth generally and within specific cultural or socio‐economic groups
more specifically.

Evaluation Purpose and Questions
The summative evaluation for this project had two foci: 1) outcome evaluation of youth
participation in the Café Scientifique Program and 2) an assessment of the Program model for
future replication. Summative evaluation by its nature is designed to assess the effectiveness of
the program in reaching its intended goals or outcomes. In this case, the two evaluation foci
and questions related to each served to guide the evaluation.
Impact evaluation of youth participation in the Café Scientifique program
The impact evaluation drew on a framework described in the field of Positive Youth
Development (PYD). The PYD field has evolved out of a desire to approach children and youth
as individuals with positive assets to be developed. Prevention‐based programs originally
focused on changing negative behaviors or outcomes, such as drug abuse or teen pregnancy
(Catalano et al, 2002). By the 1990’s, a new approach developed that focused more broadly on
the suite of issues that face youth as they transition to adulthood, with the view that a
successful transition meant more than avoiding risky behaviors (Catalano et al, 2002). The PYD
approach does not replace prevention‐based programs but does offer a framework for creating
and evaluating programs with a distinctly positive focus (Eccles & Gootman, 2004). As an asset‐
based approach, PYD focuses on the child as a whole person within a network of influences in
an effort to support healthy, successful youth development. There are multiple strategies to
describing and evaluating PYD‐focused programs, including outcomes‐based and structurally‐
based frameworks. A structural framework is described by McLaughlin (2000), with the idea
that a successful PYD program has certain program foci (youth‐centered, knowledge‐centered,
assessment‐centered, community‐centered) not necessarily fixed outcomes. An example of an
outcomes‐based framework is described by Lerner et al. (2005), where six outcomes, called the
“six C’s” (competence, confidence, connection, character, caring and compassion, and
contribution), are the basis for a successful program.
1

The project goals referenced are those from the NSF proposal for “A Youth‐directed Café Scientifique.”
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The summative program evaluation used the six C’s framework of Lerner et al (2005) to ground
the inquiry into PYD impacts on program participants. Non‐PYD‐related participant impacts,
such as attitudes towards science, were also important to the program model, and therefore
were also investigated. This learner‐centered approach to evaluating a science Café was
supported by the work of Lehr et al. (2007); one of three frameworks for evaluating dialogue
events (of which a Café is one type) described by the authors is that of “symmetrical individual
learning through social processes.” This framework is in contrast to frameworks that focus on
social justice outcomes, policy impacts, or collaboration and equity.
The following questions guided the impact evaluation; the “C” represented is in parentheses:
1. Does engagement in the program group enhance youth participants’:
a. Understanding of current STEM content and issues? (competence‐cognitive)
b. Sense of confidence and competence in their ability to develop and
communicate factually supported positions on STEM issues? (confidence and
competence‐cognitive)
c. Appreciation for and interest in STEM careers?
d. Attitudes toward science, the process of science, and scientists?
e. Personal development, such as growth in character, perceived contribution to
their community, and leadership skills? (character, caring and compassion,
contribution, competence‐social)
2. To what degree do youth feel a sense of belonging to and ownership of the Café
community? (connection, contribution)
The Program Model
The summative evaluation also included an assessment of the program model to inform for
future replication. Developed with the program staff, the following questions served to guide
the study of the program model:
1. Which components of this project are most vital to its success? Which are optional?
2. What are key factors to ensure successful implementation of this model?
3. What do the partner organization staff, project staff, science experts, and youth see as
the greatest benefit and challenge of participation in the project?
4. Which characteristics (content, format, product) of the program offerings draw the
largest community support?
5. Are there differences in how the program operated and was perceived by participants
and staff at each of the four sites? If so, what are the differences between sites? What
implications might between‐site differences have for the model?
6. What role do members of the YLT play in the participant experience and within the
model?
For the purposes of reporting the data, the findings related to the Café Scientifique model were
organized into the following three sections:
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1. Elements of the program model, including the groups involved, topics selection, and
speaker preparation, and the Cafés themselves.
2. Site differences and the role of multiple sites in the model.
3. The net value of the program.

Methods
The summative evaluation employed a quasi‐experimental, post‐only treatment/control design
to investigate program outcomes for participants, and a descriptive design to assess the
program model. Primary methods included written quantitative surveys with youth participants
(and a control group) and focus groups with program staff, scientist presenters, and youth
participants from the YLT. This strategy allowed for an in‐depth understanding of how the
program model works and what impacts it has for participants.
Written Surveys
Written quantitative surveys were used to investigate the program outcomes for youth
participants. A quasi‐experimental design was used, allowing for a matched (non‐randomly
selected) control sample. The design allowed for two types of comparisons: 1) between youth
who participated in the Café program (treatment group) and youth who did not (control group),
and 2) retrospective pre‐program participation and post‐program participation for youth who
participated in the program. Program participants and non‐participants rated their interest,
attitudes, and knowledge towards science, STEM careers, and measures of PYD. Program
participants rated these items twice for both before their program participation and after
program participation. Program participants also rated their sense of belonging to and
ownership of the Café program. Therefore, there were two versions of the survey, one for
program participants and one for non‐participants. Independent variables included: location of
program attendance (town), program participation (e.g. length, intensity, whether the teen was
a youth leader in the program), year in high school, number of high school science courses
taken, participation in other science‐related programs (e.g. MESA and the STEM program),
measures serving as proxies for socio‐economic status and family values for education (e.g.
number of adults in their household who are employed, number of adults in their household
who attended college, parental expectations for the teen to attend college, and whether there
was a scientist in their family). See Appendix 1 for the survey instruments.
Data were collected in April 2010 at Café‐related events and at selected high schools in each
town that Café participants attended. Data from the treatment group were collected at the
Cafés and at the high schools; data from the control group were collected only at the high
schools. Program staff at three of the four towns collected data during their April Café program
(all except Española/Pojoaque). There was no incentive given at the Cafés for completing the
survey, although the Café events always include food and door prizes for participants. Survey
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data from participants were collected from Española/Pojoaque and Los Alamos participants
during focus groups that were part of the summative evaluation.
Table 1: Survey sample by data collection location
Sample Size
Location of Data Collection
Albuquerque
Café Event
Eldorado High School
Albuquerque High School
Española/Pojoaque
Café Event
Pojoaque Valley High School
Española Valley High School
Los Alamos
Café Event
Los Alamos High School
Santa Fe
Café Event
Santa Fe High School
TOTAL

Participants
25
17
8
0
48
6
26
16
72
57
15
40
22
18
185

Non‐
Participants
94
N/A
55
39
58
N/A
29
29
19
N/A
19
27
N/A
27
198

Percent of Overall
Sample
31% (n=119)

28% (n=106)

24% (n=91)

17% (n=67)

100% (n=383)

High schools in each town were selected for data collection on the basis of the proportion of
Café participants who attended each school. For example, if a town drew its Café participants
from three high schools, the two high schools which drew more participants were selected for
data collection. See Table 1 for the list of schools selected and the sample from each. For data
collection at the high schools, permission from the administration was obtained to: 1) be on the
school grounds, 2) distribute the survey during a lunch period, and 3) give an incentive (e.g. a
slice of pizza, a sandwich, candy, ice cream) to those who completed the survey. On the day of
data collection, one program staff member and one member of the evaluation team visited the
school during the lunch hour. At a table in the school’s lobby, the data collectors distributed
surveys and pencils to teens, determining if they had or had not participated in the Café
program to ensure the teen would complete the appropriate survey. When a teen completed
their survey, they were given an incentive. Data collection concluded when all the incentives
had been given out or the lunch period was over. Members of the Youth Leadership Team (YLT)
who attended each high school assisted with logistics, such as setting up the table, handing out
pencils, and distributing incentives.
Survey data was entered into Excel and converted into an SPSS file for analysis. Appropriate
statistical analyses were performed, including non‐parametric tests for statistical significance
between sub‐samples.
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Focus Groups
Focus groups were conducted to better understand the program model. At each town in which
the Café program was held, members of the YLT were invited to gather to reflect on the
program as a whole and their site specifically (n=4, one at each site). Topics of discussion
included the role of various people in the Café model, the benefits and challenges of attending
the Café, and essential components to the Café model. These focus groups were held in April
2010 at the location where the Café events were typically held. They were conducted by
members of the ILI staff. The focus groups were audio recorded; participants who were younger
than 18 years old were required to bring a permission slip signed by their parents for them to
participate in the focus group and be audio recorded. All participants were told of the audio
recording in advance. Consent (from 18 or older) and assent (from those under 18) was
obtained before audio recording began. Food was provided. Table 2 provides an overview of
the focus group attendance. See Appendix 1 for the focus group instrument.
In addition to the focus groups with youth, a focus group was held with scientists who spoke at
a Café, current site coordinators, and the project director. Another focus group with two
participating scientists was also held. These focus groups were conducted in April 2010 by ILI
staff members. The focus groups were designed to allow for group synthesis and reflection on
the model. Topics of discussion included the role of various people in the Café model, the
benefits and challenges of attending the Café, and essential components to the Café model.
The focus groups with the program staff and scientist‐speakers were also audio recorded and
consent was obtained before recording began. See Appendix 1 for the focus group instrument.
Table 2: Attendees to the focus groups
Focus Groups
With Teens
Albuquerque YLT
Española/Pojoaque YLT
Los Alamos YLT
Santa Fe YLT
With Adults
Scientists and Program Staff
Scientists only

Number of
Attendees
6
8
8
2
11
2

The audio recordings of all six focus groups were sent to an independent company (Verbal Ink)
for transcription. The transcripts formed the basis of the focus group analysis. The youth focus
group transcripts were reviewed for areas of convergence and divergence among the four
towns. The adult focus groups were reviewed for cross‐cutting themes that spoke to the nature
of the program model.
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Findings
The findings for the summative evaluation of A Youth‐Directed Café Scientifique are organized
by the two evaluation foci (outcomes for participants and the program model) and reported
below.
Impact evaluation of youth participation in the Café Scientifique program
Descriptions of the Sample for the Quantitative Survey

Data were collected from a total of 198 non‐participants (control group) and 185 participants in
the Café program (treatment group). Analysis of basic demographics and psychographics
showed that the treatment and control samples were well‐matched in terms of gender, number
of employed adults in the household, number of adults in the household who had attended
college, and parental expectations their child to attend college (See Table 3). There were no
significant differences between participants and non‐participants on these variables.
Table 3: General demographics and psychographics of the survey sample
Category
Gender
Male
Female
Year in High School
Freshman
Sophomore
Junior
Senior
Other
Number of Employed Adults in
Household
None
One
Two
Three or More
Number of Adults in Household who
Attended College
None
One
Two
Three or More
Do your parents expect you to go to
college?
Yes

Percent of Sample
Non‐
Participants
Participants
(n=179)
(n=187)
54%
51%
46%
49%
(n=175)
(n=185)
12%
16%
24%
25%
41%
40%
17%
18%
6%
1%
(n=176)

(n=186)

8%
26%
56%
10%

8%
23%
51%
18%

(n=176)

(n=184)

17%
23%
50%
10%

20%
27%
39%
14%

(n=172)

(n=182)

96%

94%

Significant
Difference?

No

No

No

No

No

Note. The Pearson Chi‐square test was used to test for statistical significance.
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Youth who participated in the Café program were different from non‐participants on some of
the science‐related independent variables (See Table 4). Youth in the program were
significantly more likely to have a scientist in their family, (38% compared to 23%; X2 (1, N =
361) = 9.11, p < .01) and were significantly more likely to participate in a summertime STEM‐
based program (7% compared to 3%; X2 (1, N = 382) = 4.38, p < .05). This indicates that youth
who participate in the Café program may be self‐selected; they may have higher exposure to
science opportunities outside of school because of personal interest or a family culture that
supports science interest. There were no differences between participants and non‐participants
on the basis of number of high school science classes2 taken or participation in other science
extra‐curricular activities (i.e. MESA and science clubs).

Table 4: Science‐related psychographics of the survey sample
Category
Number of Science Classes taken in High
School (past and current)
1 class
2 classes
3 classes
4 classes
5 or more classes
Participation in Science‐related Extra‐
curricular Activities
MESA participant
STEM Program participant
Science Club participant
Do you have a scientist in your family?
Yes

Percent of Sample
Non‐
Participants
Participants
(n=166)

(n=184)

14%
19%
36%
20%
12%

12%
21%
44%
17%
7%

(n=184)

(n=198)

9%
7%
15%
(n=175)
38%

10%
3%
11%
(n=186)
23%

Significant
Difference?

No

No
Yesa
No
Yesb

Note. The Pearson Chi‐square test was used to test for statistical significance.
a 2
X (1, N = 382) = 4.38, p < .05
b 2
X (1, N = 361) = 9.11, p < .01

The program staff was particularly interested in any differences in the sample on the basis of
the four towns where the Cafés were held. Based upon their knowledge of the area, they
hypothesized that the sample from each town would vary. This hypothesis was correct for a
number of variables; statistically significant differences for the whole sample (participant and
non‐participant) based on the four towns were found for the following independent variables:
 Number of employed adults in the household (X2 (9, N = 362) = 21.029, p < .05), with no
employed adults in the household most likely in Española/Pojoaque.

2

Number of science classes taken was closely related to year in high school, with most freshman having taken one
class, sophomores two, juniors three, and seniors four classes.
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Number of adults in the household who attended college (X2 (9, N = 360) = 42.044, p <
.00), with the most college attendees in Los Alamos and the least in Española.
 Scientists in the family (X2 (3, N = 361) = 75.755, p < .00), with more teens in Los Alamos
having a scientist in the family than at the other towns.
 Number of science classes taken in high school (X2 (12, N = 350) = 26.743, p < .00), with
Los Alamos teens having taken more science classes on average than in the other towns.
 Participation in science‐related extra‐curricular activities:
o MESA participation was highest in Española/Pojoaque (X2 (3, N = 382) = 21.954, p
< .00)
o More teens participated in science clubs in the Albuquerque and Los Alamos
samples (X2 (3, N = 382) = 10.637, p < .05)
When looking at the sub‐sample of Café participants only, differences by town mirrored those
of the larger sample.
Three questions were used to better understand the nature of Café participation within the
treatment group sample: 1) the number of years attending the Cafés, 2) Café attendance in the
past year, and 3) membership on the YLT. The majority (62%) of treatment group respondents
to the survey had been attending Café events for 1 year and about half (54%) reported
attending “very few” events in the past year. Nearly a quarter (23%) of the treatment sample
reported having been a member of the YLT in their town. See Table 5.
Table 5: Café participation within the Participant sample
Category
Number of Years Attending the Cafés
1 year
2 years
3 years
4 years
Café Attendance in the Past Year
Very few Café events
About half of the Café events
Most of the Café events
All of the Café events
Ever a Member of the YLT?
Yes

Percent of
Sample
(n=167)
62%
30%
7%
1%
(n=166)
54%
19%
21%
7%
(n=145)
23%

Members of the YLT were significantly more likely than non‐YLT members to have attended the
Cafés for multiple years (X2 (1, N = 139) = 20.907, p < .00) and to have attended more Cafés in
the part year (X2 (3, N = 137) = 24.713, p < .01). Members of the YLT were significantly more
likely to have participated in the STEM program and a science club than were non‐YLT members
who attended the Cafés.
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Since data for the participant sample were collected at two locations (Café events and high
schools), analyses were run to compare the data collected from each group. There were no
meaningful differences based on the data collection site for all demographic and psychographic
variables with the exception of having a scientist in the family. Program participants who
completed the survey at a Café event were significantly more likely than program participants
who completed the survey at school to have a scientist in the family (48% compared to 26%; X2
(1, N = 175) = 8.921, p < .05 ). There were no differences between the samples based on data
collection location for the Café‐related independent variables (i.e. years attending the Cafés,
Café attendance in the past year, and membership in the YLT).

Does engagement in the program group enhance youth participants’:

a. Understanding of current STEM content and issues? (competence‐cognitive)
b. Sense of confidence and competence in their ability to develop and
communicate factually supported positions on STEM issues? (confidence and
competence‐cognitive)
c. Appreciation for and interest in STEM careers?
d. Attitudes toward science, the process of science, and scientists?
e. Personal development, such as growth in character, perceived contribution to
their community, and leadership skills? (character, caring and compassion,
contribution, competence‐social)
Data related to the first evaluation question were collected using Likert‐type ratings scales for a
series of items (scale: 1=Disagree to 7=Agree). Items on the survey included science‐related
statements and PYD‐related statements (See Table 6). Two levels of analysis were completed to
answer the first evaluation question: 1) a comparison of the participant group to the non‐
participant group’s ratings and 2) a comparison of the participant group’s retrospective‐pre‐to‐
post ratings.
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Table 6: Rating statements from the survey
Attitudes towards Science, Scientists and
Science Careers

Positive Youth Development (“C” related
to that statement)

Science is interesting

I have a good understanding of the process of
scientific research (cognitive competence)

I like science

I have a good understanding of science issues that I
hear about in the news (cognitive competence)

I am interested in the process of scientific research

When talking to others about science, I use facts to
support my point of view. (cognitive competence)

I am interested in hearing more about science issues
that are in the news

Before I make up my mind, I consider multiple sides
of the issue (cognitive competence)

People should understand science because it effects
their lives everyday

I am good at working with a team (social
competence)

I can connect science to my daily life

When working on a team, I am willing to take on
leadership roles (social competence)

Scientists make important contributions to daily life

I am confident speaking in front of a large group
(social competence)

I know what scientists do

I respect people’s ideas that are different from mine
(caring and compassion)

I am interested in talking to scientists about their
work

I seek out opportunities to serve my community
(contribution)

I know about a variety of careers in science

My actions can change the world around me
(contribution)

I am interested in a science‐related career

I feel confident sharing with others what I know
about current science issues (confidence)
I am a self‐confident person (confidence)
I have a positive future ahead of me (confidence)
I will go to college (confidence)

Comparison of Participants and Non‐Participants in the Café Program

Analyses indicate that the Café program succeeded at positively influencing attitudes about
science. All the items designed to measure attitudes towards science, scientists, and science‐
based careers showed statistically significant differences between the participant and non‐
participant groups (See Table 7).
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Table 7: Attitudes towards Science and Science Careers: Impact Ratings for the Café Program,
Non‐Participants compared to Participants (post‐program ratings)
Item

Mean Rank

Sample Size
Non‐Part.

U value

p value

171.07

Particip‐
ants
172

192

14318.0

.023*

200.75

163.74

163

197

12754.5

.001**

I am interested in the process of
scientific research

205.41

158.15

166

193

11801.0

.000**

I am interested in hearing more about
science issues that are in the news

214.67

157.54

170

197

11531.5

.000**

People should understand science
because it effects their lives
everyday

197.94

173.82

171

198

14715.5

.024*

I can connect science to my daily life

199.11

168.64

172

193

13827.0

.005**

Scientists make important
contributions to daily life

208.68

164.55

171

198

12880.5

.000**

I know what scientists do

205.55

155.14

165

191

11295.0

.000**

I am interested in talking to scientists
about their work

212.91

153.69

170

192

10980.0

.000**

I know about a variety of careers in
science

219.50

154.45

170

198

10880.0

.000**

I am interested in a science‐related
career

206.04

160.25

168

194

12173.0

.000**

Non‐Part.

Science is interesting

Particip‐
ants
195.26

I like science

Note. The Mann‐Whitney U test was used to test for statistical significance.
* Significant at the p<.05 level. **Significant at the p<.01 level.

The results for the PYD‐related items painted a more complex picture than for the science‐
related items. The Café program positively impacted participating youth’s perceptions of their
cognitive competence; when compared to non‐participating youth, youth participating in the
Café program rated these impacts significantly higher (Table 8). However, there were no
differences in how participants and non‐participants rated items related to social competence.
Note that the majority of the cognitive competence items mentioned science, where as the
social competence items were domain‐free.
The item designed to measure the PYD concept of caring and compassion (within the dialogue‐
based format of the Café) was rated significantly higher by Café participants than non‐
participants (Mann‐Whitney U=12618.5, N=348, p=.006). One item designed to measure
confidence (i.e. I feel confidence sharing with others what I know about current science issues)
was rated significantly higher by Café participants than non‐participants (Mann‐Whitney
U=12093.5, N=367, p=.000). There were no differences in how participants and non‐
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participants rated the remaining confidence items or the items related to the PYD outcome of
contribution.
Table 8: PYD: Impact Ratings for the Café Program, Non‐Participants compared to Participants
(post‐program ratings)
Item

Mean Rank

Sample Size

Particip‐
ants

Non‐Part.

Particip‐
ants

Non‐Part.

U value

p value

I have a good understanding of the
process of scientific research
(cognitive)

203.98

163.47

171

193

12828.5

.000**

I have a good understanding of
science issues that I hear about in
the news (cognitive)

214.67

157.54

171

198

13349.5

.000**

When talking to others about science,
I use facts to support my point of
view. (cognitive)

203.25

165.35

170

195

13133.0

.000**

Before I make up my mind, I consider
multiple sides of the issue
(cognitive)

200.00

170.19

170

197

14024.5

.006**

I am good at working with a team
(social)

168.05

182.30

167

183

14036.0

.167

When working on a team, I am willing
to take on leadership roles (social)

167.84

177.68

164

181

13995.0

.334

I am confident speaking in front of a
large group (social)

173.14

174.78

165

182

14872.5

.876

I respect people’s ideas that are
different from mine (caring and
compassion)

189.48

160.83

166

182

12618.5

.006**

I seek out opportunities to serve my
community (contribution)

180.82

166.75

166

180

13725.0

.180

My actions can change the world
around me (contribution)

181.14

164.35

167

177

13336.5

.105

I feel confident sharing with others
what I know about current science
issues (confidence)

211.36

160.35

170

197

12093.5

.000**

I am a self‐confident person
(confidence)

178.88

172.38

168

182

14719.5

.531

I have a positive future ahead of me
(confidence)

183.62

165.17

166

181

13425.5

.059

182.32

166.54

164

183

13641.5

.065

I will go to college (confidence)

Note. The Mann‐Whitney U test was used to test for statistical significance.
* Significant at the p<.05 level. **Significant at the p<.01 level.
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To determine if participating youth differed from non‐participants on science attitudes and PYD
measures before starting the program, the non‐participants’ ratings were compared to the
participants’ pre‐program ratings. This comparison showed very few significant differences. For
the few items that did have statistically significant differences, (Science is interesting, I can
connect science to my daily life, I am good at working with a team, and When working on a
team, I am willing to take on leadership roles), non‐participants had higher ratings. This
demonstrates before starting the program, participants had very similar attitudes as those
youth who did not participate.
Additional analyses were done to determine if independent variables such as demographics and
participation in science‐related activities resulted in differences between the participants and
non‐participants’ ratings on the science‐related and PYD‐related items. Independent variables
for which the ratings’ between groups were significantly different were:
 Town
 Gender
 Year in high school
 Having a scientist in the family
 Number of adults in the household who attended college
 Number of employed adults in the household
 Number of high school science classes taken
 Participation in additional science‐related extra‐curricular activities
As stated previously, the differences between the towns in which the Cafés were held were
readily apparent to the Café program staff during implementation. The impacts by town were
different also, lending support to their hypothesis that the variable of town was important.
When looking at the science‐related impacts based on town, Albuquerque, Española/Pojoaque,
and Los Alamos all demonstrated significant levels of difference between the participants and
non‐participants on the majority of items; Santa Fe did not. With regards to the PYD‐related
impacts, there were significant differences across some of the PYD items for all four towns
when looking at participants compared to non‐participants; however, there were no patterns
within these differences that could be explained or isolated by town. Without identifiable
patterns to the differences, this data does not help to explain how PYD‐related impacts may
vary between towns. Please see Appendix 2 for tables with the results for all independent
variables.
→ Summary of Café participant ratings compared to non‐participant ratings: The Café
program impacted the attitudes of participants towards science, science careers, and
scientific thinking skills. When compared to their peers who did not participate in the
Café program, program participants had higher ratings on aspects connected to science,
science careers, and cognitive competence. However, very few of the PYD‐related aspects
were rated higher by participants as compared to their non‐participating peers. All
independent variables played a role in how the items were rated, indicating that many
factors are involved in how the program impacted participants.
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Comparison of Participants Retrospective‐Pre‐Program and Post‐Program Ratings

The study design also allowed for comparisons between the treatment’s retrospective‐pre and
post ratings. When these data were analyzed, statistically significant differences were found
between the retrospective‐pre and post measures for all science‐related items (Table 9) and
PYD‐related items (Table 10).
Table 9: Attitudes towards Science and Science Careers: Impact Ratings for the Café Program,
Participants’ Retrospective‐Pre‐Program Ratings compared to their Post‐Program Ratings
Item

Science is interesting

Mean
Retro‐
Pre
4.8

Post

Sample
Size

Z value

p value

5.7

160

‐7.280

.000**

I like science

4.9

5.7

148

‐6.654

.000**

I am interested in the process of scientific research

4.6

5.4

153

‐6.488

.000**

I am interested in hearing more about science issues
that are in the news

4.7

5.8

158

‐7.065

.000**

People should understand science because it effects
their lives everyday

5.1

5.7

157

‐5.701

.000**

I can connect science to my daily life

4.8

5.7

156

‐7.040

.000**

Scientists make important contributions to daily life

5.3

6.1

156

‐5.108

.000**

I know what scientists do

4.8

5.6

147

‐6.820

.000**

I am interested in talking to scientists about their
work

4.8

5.7

153

‐7.165

.000**

I know about a variety of careers in science

4.8

5.8

155

‐7.294

.000**

I am interested in a science‐related career

4.7

5.3

147

‐5.764

.000**

Note. The Wilcoxon Signed‐ranks test was used to test for statistical significance.
* Significant at the p<.05 level. **Significant at the p<.01 level.
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Table 10: PYD Outcomes: Impact Ratings for the Café Program, Participants’ Retrospective‐Pre‐
Program Ratings compared to their Post‐Program Ratings
Item

I have a good understanding of the process of
scientific research (cognitive)

Mean
Retro‐
Pre
4.7

Post

Sample
Size

Z value

p value

5.3

157

‐6.401

.000**

I have a good understanding of science issues that I
hear about in the news (cognitive)

4.4

5.2

157

‐6.657

.000**

When talking to others about science, I use facts to
support my point of view. (cognitive)

4.6

5.3

155

‐5.231

.000**

Before I make up my mind, I consider multiple sides
of the issue (cognitive)

5.1

5.7

155

‐6.237

.000**

I am good at working with a team (social)

5.2

5.6

154

‐4.287

.000**

When working on a team, I am willing to take on
leadership roles (social)

5.3

5.7

150

‐3.738

.000**

I am confident speaking in front of a large group
(social)

4.6

5.0

152

‐3.521

.000**

I respect people’s ideas that are different from mine
(caring and compassion)

5.6

5.8

153

‐3.296

.001**

I seek out opportunities to serve my community
(contribution)

5.1

5.4

153

‐3.525

.000**

My actions can change the world around me
(contribution)

5.2

5.7

154

‐4.126

.000**

I feel confident sharing with others what I know
about current science issues (confidence)

4.5

5.5

157

‐7.431

.000**

I am a self‐confident person (confidence)

5.4

5.7

155

‐3.791

.000**

I have a positive future ahead of me (confidence)

5.8

6.2

153

‐3.695

.000**

I will go to college (confidence)

6.2

6.4

151

‐2.203

.028*

Note. The Wilcoxon Signed‐ranks test was used to test for statistical significance.
* Significant at the p<.05 level. **Significant at the p<.01 level.

Additional analyses were done to determine if independent variables such as demographics,
science activities other than the Café, and patterns of Café attendance resulted in differences in
the change of ratings retrospective‐pre‐to‐post within the participant group. Independent
variables for which the ratings’ change scores between groups were significantly different were:
 Town: On two PYD items (Before I make up my mind, I consider multiple sides of the
issue; I have a positive future ahead of me), Española/Pojoaque youth participating in
the Cafés had greater changes in their ratings over time than youth in the other towns.
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Membership on the YLT: On one science‐related item (I know about a variety of careers
in science) and two PYD items (I am good at working with a team; I seek out
opportunities to serve my community), members of the YLT had greater changes in
ratings over time than youth not on the YLT.
 Number of Years Attending the Cafés: For two science items (People should understand
science because it effects their lives everyday; I am interested in a science‐related career)
and two PYD items (When talking to others about science, I use facts to support my point
of view.; Before I make up my mind, I consider multiple sides of the issue), those who had
been attending the Cafés for only one year had greater changes in their ratings over
time than youth who had been attending Cafés for 2 or more years.
 Number of high school science classes taken: For two science‐related items (People
should understand science because it effects their lives everyday; I can connect science to
my daily life) and two PYD items (I respect people’s ideas that are different from mine; I
feel confident sharing with others what I know about current science issues), there were
differences in ratings over time due to number of classes taken; there was no apparent
pattern to these differences.
Please see Appendix 2 for tables with the results for these independent variables.
The change score results for membership on the YLT and number of years attending the Cafés
are contradictory. One would expect that more “in‐depth” participation in the program (as
defined by membership on the YLT and 2 or more years attending Cafés) would result in
significantly higher ratings. This was not the case with regards to Café attendance. There are a
number of possible explanations why the results for Café attendance run counter to what is
expected. It could be that there is a ceiling effect within the program, so that for those with
longer participation have a leveling‐off of impacts at a certain point. It is also possible that the
method (retrospective‐pre and post ratings) was biased towards newer participants; new
participants could be better at identifying change because they are closer to it, while those
participating in more than two years of the program no longer remember what their opinions
were before they started attending Cafés. Both of these possibilities could create the pattern
seen in the Café attendance data where those with 1 year of participation had greater change
scores than those with 2 or more years of attendance.

→ Summary of Café participant ratings retrospective‐pre‐to‐post: Over time, Café
participants reported that their attitudes towards science and their attainment of PYD
indicators had changed. Very few independent variables had a meaningful significant
impact on how participants rated the items pre‐to‐post. The data are inconclusive as to
whether more “in‐depth” participation led to higher changes over time. One of the four
variables that did impact ratings was membership on the YLT. However, data also
indicate more years of program participation was not linked to higher ratings.
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To what degree do youth feel a sense of belonging to and ownership of the Café community?

Café participants rated a series of six statements to better understand the degree to which they
felt a sense of belonging to (the “C” of connection) and ownership of (the “C” of contribution)
the Café community. The statements were rated on a 7‐point scale (1=Disagree and 7=Agree).
The highest mean rating was for I feel comfortable coming to the Cafés (See Table 11). This
makes sense because feeling comfortable is a prerequisite for attending in the first place. If a
teen did not feel comfortable, they would not come. Overall, the statements designed to
measure connection were rated higher by participants than the statements measuring
contribution. Again, this makes sense because contribution is a “higher bar” than connection.
The contribution statements also had standard deviations above 2.0, an indication that there
was more variability in how participants thought about contribution to the Café community.
Table 11: Participant Ratings for connection and contribution to the Café program
Item
I feel comfortable coming to the Cafés (connection)

N
164

Mean
5.8

SD
1.689

Attending the Cafés is important to me (connection)

164

5.2

1.829

My ideas are respected at the Cafés (connection)

162

5.1

1.891

I have built closer relationships with my peers
because of the Cafés (connection)

164

4.8

2.076

If I have an idea about how the Café should be run, I
know who to share my idea with (contribution)

163

4.6

2.167

I have a say in what goes on at the Cafés
(contribution)

164

4.5

2.100

It was hypothesized that those Café participants who had higher levels of involvement with the
Café program would have higher ratings on the connection and contribution items than their
less‐involved peers. This hypothesis was true for two out of the three variables used to
determine levels of involvement. Youth who were on the YLT had significantly higher ratings
than non‐YLT teens on two items (If I have an idea about how the Café should be run, I know
who to share my idea with [U=1150.0, N=143, p=.001]; I have a say in what goes on at the Cafés
[U=1220.0, N=143, p=.002]). Attendance at higher numbers of Café events over the past year
yielded significant differences on every item as compared to lower attendance (Table 12). The
number of years attending Café events did not impact how participants rated these items.
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Table 12: Participants’ Mean Ratings on Café‐specific PYD Items by the Variable Number of Café

Events Attended in the Past Year
Item
I feel comfortable coming to the Cafés
(connection)

Very Few
(n=78)
5.5

Number Attended
About Half
Most
(n=31)
(n=33)
5.6
6.3

All
(n=11)
6.6

Significant
Difference?
Yes,
X2=10.133,
p=.017
Yes,
X2=15.520,
p=.001
Yes,
X2=8.160,
p=.043
Yes,
X2=8.947,
p=.030

Attending the Cafés is important to me
(connection)

4.6

5.2

5.9

6.2

My ideas are respected at the Cafés
(connection)

4.8

5.2

5.4

6.3

I have built closer relationships with
my peers because of the Cafés
(connection)

4.4

4.9

5.6

5.5

If I have an idea about how the Café
should be run, I know who to share
my idea with (contribution)

4.0

4.7

5.4

5.8

Yes,
X2=15.046,
p=.002

I have a say in what goes on at the
Cafés (contribution)

3.8

4.8

5.2

6.3

Yes,
X2=20.238,
p=.000

The independent variable of the town in which the youth participated in the Café program was
significant for only one item (I have a say in what goes on at the Cafés). Española/Pojoaque
participants rated this item higher than participants at the other three sites (X2 (3, N = 163) =
7.829, p=.050).
An analysis based on the demographic variables, found significant differences for three items:
 I feel comfortable coming to the Cafés: significant differences based on:
o Having a scientist in the family, with those with a scientist rating this item higher
(U=2334.5, N=159, p=.010).
o Year in high school, with seniors having higher ratings than those teens in other
grades (X2 (3, N = 150) = 9.318, p=.025).
o Number of employed adults in the household, with those teens with employed
adults rating their comfort higher (X2 (3, N = 160) = 8.796, p=.032).
 My ideas are respected at the Cafés: significant differences based on:
o Year in high school, with juniors and seniors having higher ratings than freshmen
and sophomores (X2 (3, N = 148) = 14.446, p=.002)
o Number of employed adults in the household, with those teens with employed
adults rating their comfort higher (X2 (3, N = 158) = 11.412, p=.010).
 I have built closer relationships with my peers because of the Cafés: significant
differences based on:
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o Year in high school, with juniors having higher ratings than those teens in other
grades (X2 (3, N = 150) = 10.927, p=.012).
→ Summary of Café participants’ sense of belonging and ownership: Youth who
attended the Café program were more likely to feel that they belonged or were
connected to the Café than to feel a sense of ownership or contribution to the Café.
Youth’s Café attendance over the past year was the variable that had the biggest impact
on how youth rated these items; higher attendance led to feeling more connected and
able to contribute. Despite differences in how participants from each town rated the
science‐items and other PYD items, town did not appear to be a very big factor in youth’s
perception of belonging and ownership.

The Program Model
To better understand the program model, focus groups with youth participants, adult program
staff, and scientist‐speakers were conducted. This method allowed for a holistic approach to
understanding the model. At the same time it does not represent a consensus among
participations. The program model is explored below using three perspectives: elements of the
program model, site differences and the role of multiple sites in the model, and the net‐value of
the Café model.

Elements of the Program Model

The Café Scientifique program, like any program, is made up of a variety of program elements,
i.e. resources or “moving parts”. In the focus groups, members of the YLT, scientist‐speakers,
and program staff members identified the most essential elements of the program. Across the
focus groups, there was agreement on the primary elements of the Café model: the people
involved, topic selection and speaker preparation, and qualities of the Café events. Each
programmatic element is detailed below.
The Human Factor: People Involved in the Cafés

There was overwhelming agreement in the focus groups that the most essential elements in
the Café program model were the people involved, namely the program staff, scientist‐
speakers, and the youth. Each group played a critical role in the implementation of the
program.
Program Staff: Both the program staff and the YLT participants felt that the program
staff were essential to the program model. The project’s PI felt that having a “competent
leader in each town” was necessary to “get the program going and [motivate] their youth
leadership teams to do it.” Program staff members as site leaders were responsible for the
logistics of hosting the Café events at their site as well as recruitment and management of
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the YLT, advertising, and interfacing with the local schools. The program staff members
were the “champions” of the program. Youth agreed that the program staff were critical to
the smooth operation of the program. Members of the YLT viewed the program staff as the
organizers and supervisors. They ensured that things run smoothly and on time and deal
with logistics, such as food, building access, and group management. In the role of
supervisor, youth said that the program staff ensures that tasks are delegated and carried
out accordingly. Youth participants emphasized that without the adult leaders, Café
scientifique "wouldn't happen at all.”
Scientist‐speakers: Scientists involved with the program felt their role was to represent
current science topics and science careers to the youth participants. One scientist thought
that high school does not give youth a good idea of what science is, saying, “I don’t think
they get the sense of excitement that basic science has for basic scientist.” She felt high
school science emphasized facts and not the process of science or how science is helping to
solve society’s problems. As speakers at the Cafés, scientists felt they could help youth to
consider the possibility of going into a science career by helping them understand what it is
scientist do and how rewarding they find their work. Youth echoed the thoughts of the
scientists when they reflected on the role of the speaker and what made for a good
speaker. The teens viewed the speakers as the “main attraction” of the Cafés. The scientists,
youth said, are "specialists" in their field and able to talk about science from personal
experience (which is different that teachers who are more generalists and who are mostly
occupied with teaching). When asked what makes for an ideal speaker, participants said the
scientist needs to speak with humor, make good use of examples and illustrations, and be
able to discuss complex science topics at a level that youth can understand. Youth also
appreciated speakers who were passionate about their work.
Youth Leadership Team: While many of the activities that YLT members do could be
done by the program staff, a unique aspect of the program is the involvement of youth in
the planning, organizing, and running of the program. Program staff felt that youth leaders
were essential to the model. “I wouldn’t do this without youth leaders,” said one program
staff member. Another staff member felt “the program is empowering the teens [on the
YLT] and having it be their program.” They felt that to be a successful program, the Café had
to have a “core culture” of teen leadership. When asked to describe the role of the YLT, YLT
members explained how they often perform managerial or operational tasks, ensuring the
Cafés run smoothly (setting up chairs, creating a nice ambience, sign in guests, introduce
presenters, clean up). One person emphasized their role as marketers or advertisers, adding
that "it's good to have youth running the program... it gives a more down to earth approach
to this as opposed to a bunch of adults at a school teaching you science." Youth felt they
were able to help with recruitment because they could tell their peers about the Café.
When asked what makes them different from other non‐YLT teens, one participant said that
YLT members are called upon to speak in front of an audience and have direct
communication with the scientists. Another teen said that the YLT students have more
"freedom" and act as "leaders." In this role, YLT members often have to enforce standards
of good behavior, such as getting other teens to stop talking.
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Youth Attendees: What program can exist without an audience? Members of the YLT
thought the youth audiences who attend Café events contribute by making the speaker feel
appreciated and valued, and by making the environment more social and lively. The
program staff and scientists felt that the program is not designed just for teens who already
know they are interested in science. “I think the whole idea of bringing it to teens is to
expose all of them to what’s out there,” said one scientist. Another said,
Because I think there are tons of kids who have no idea what interests them
yet, and they’re looking around for what’s gonna interest them, and you
know, this could be the opportunity to spark them to be interested in science.
The scientists, program staff, and YLT members agreed that while the youth attendees to
the Cafés do not have to be science‐interested, they do have to be interested in
participating in the Cafés. Teens in the focus group also observed that the youth audience
contributes more when they are respectful and engaged, asking thoughtful questions of
the presenter.
Topic Selection and Speaker Preparation

Selecting topics that will be of interest to teens and preparing the scientist to speak with the
teens are important aspects of the Café model. Teens on the YLT felt that having a scientist
speak about their work was at the heart of the Café. "If they don't speak about their work,
there's no Café," replied one teen. Another teen said, "That's the point of the Café ‐ to talk
to us about their job and interest us in future careers in science." Hearing a scientist talk not
only about a subject, but also their personal experiences and feelings towards the topic and
their career is highly valued and appreciated by YLT teens. In general, the teens thought the
topics selected were important in motivating other youth not on the YLT to attend Cafés.
While some topics may be "important" (such as global warming), they stressed that it is
topics considered interesting and relevant to teens that draw the greatest crowds (like the
computer hacking). Other youth took a slightly different approach to selecting topics, saying
in the words of one teen, "content doesn't really matter as long as people find it
interesting." Prior program evaluations found that topics considered to be “controversial”
were viewed by the YLT members as easier to discuss. However, in this use “controversial”
meant topics that had multiple easily discernable points of view, not necessarily salacious or
polarizing issues (Foutz, 2008a).
Scientist views on the topics selected generally matched those of the youth. They felt the
topics should be current and relatable to youth and cover a broad range of disciplines or
fields. When asked about the role of controversial topics in the Café, one scientist who
spoke on what could be a controversial subject said “I don’t think you should shy away from
it, but I think [there needs] to be a basis for doing it.” It was also important to the scientists
that they speak about their own research or work (as opposed to science issues outside of
their field). They felt that speaking about their own work was “more fulfilling” and carried
weight with the teens because they were experts in what they were talking about. Plus,
scientists felt when they were talking about their own work, they were more passionate.
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Preparing the speakers to talk with teens was a key element of the program. Although they
were passionate and interested in their work, many of the scientists did not have much
prior experience in presenting to teens or other non‐expert audiences. They admitted that
presenting to a “lay audience” meant that they had to either explain or eliminate the
“jargon” they typically use. One aspect of preparing the scientists that was mentioned
repeatedly in the focus groups was the value of doing a dry run of their presentation. At
various times in the program, the dry runs were given to program staff, other scientists, or
members of the YLT. Scientists felt the dry runs were helpful in allowing them to get
feedback on “what would be the most interesting for kids,” areas where they would need to
add more background information, and how to frame their work in the larger context. As
one scientist put it, he had to think about, “What are the issues? What are the problems?
And how does my research fit into the bigger picture?...I think I never worked so hard on a
talk in my whole life.”
The Cafés

There were many aspects of the Café events themselves that were seen as important to the
youth, scientists, and program staff. These included the level of interactivity in the Cafés,
the incentives used to encourage youth attendance, and the use of technology during the
presentations.
Interactivity within the Cafés: The scientists and program staff felt that interaction
between the scientists and the teens is at the heart of the Café program. In the words of
the project’s PI: “It’s the people interaction, that chemistry between the kids and the
scientists and how we make that happen between them that makes the Café.” In one focus
group there was some debate about how to best foster this interaction. Were hands‐on
activities necessary? Or was the discussion format more essential? In the end the group
agreed that talking with a scientist in a discussion format was more essential to the model
than hands‐on activities. As one scientist put it, “It’s important for the kids to have a chance
to discuss to engage about the science.” Dialogue was seen as an indispensable part of
engaging with a Café topic. Surprisingly, youth felt less strongly about the need for
discussion within Cafés than the scientists and program staff did. Youth felt the discussions
were good in that they allowed youth to get their questions answered and helped to create
a more social environment. However, it seemed that many members of the YLTs were very
aware that the discussions had the potential to go off‐topic or be what they considered
“low quality.” For example, at one site a youth leader commented that, “It’s a little bit
embarrassing, actually, if they ask like a really dumb question. Because then it like reflects
on our whole like group and our whole town.” However, despite the difficulties in fostering
rich discussions between teens and scientists, the dialogue is a critical component of the
traditional science Café model.
Incentives for Attendance: A number of items were listed by the youth and adults in the
focus groups as “nice to have” but not essential elements to the program model. This
included the many incentives that are used to encourage youth to attend. One scientist
called them “carrots” that get the youth in the door. This included items provided by the
Café program such as food, door prizes, and money for car pooling, as well as the extra
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credit that some teachers gave to students for attending. In prior evaluations members of
the YLT were very clear that the incentives are an important for driving attendance (Foutz,
2008a). However, in the context of the other elements of the program model, the
incentives were viewed by youth as somewhat less important. Scientists and program staff
felt that the extra credit was the most problematic incentive. While it was very important in
terms of building an audience, it also led to issues. This included teens who attended purely
for extra credit and were disruptive during the presentations and/or did not engage in the
discussions. However, in some cases, like at the Albuquerque site, teens who get extra
credit for attendance form the core of an excited and engaged audience.
Use of Technology: In the focus groups, YLT members and scientist‐speakers
commented on the relative value of using technology (i.e. PowerPoint) during the
presentations. In listing elements that support the Café model, the youth often included
PowerPoint, computers, and projectors as items one would need to host a Café event.
However, there was some ambivalence among youth on the topic of using technology to
support a presentation. They said that PowerPoint was often used, but they did not
appreciate it when it was used poorly by the presenters. One YLT member from Española
commented, “There are some speakers that are just reading everything off the board, and
we’re just like ‘I can read.’” When it was used well, though, they thought PowerPoint was
quite valuable, especially for the visuals that speakers use. Scientists tended to agree that
the value of the PowerPoint was the visuals that could be used to support a talk. But they
also felt PowerPoint was expected by the teen audience. One said, “I think the kids would
be disappointed without [PowerPoint]…I think it’s easier to bring kids along with it.”
Overall, it appears that while technology‐supported presentations are common in the Café
format, they are not essential to the model; an excellent talk can be given without
PowerPoint, and a less‐than‐excellent talk can be given with PowerPoint.

Site Differences and the Role of Multiple Sites in the Model

A key distinguishing feature of the Café model was the implementation of the program at four
towns or sites in New Mexico: Albuquerque, Española/Pojoaque, Los Alamos, and Santa Fe.
Throughout the program’s three years, the program staff repeatedly commented on the
differences they perceived between the sites. They spoke of variations in the economic
situation in the towns, the disproportionate access some towns had to quality education and
extra‐curricular activities, and the differences in the culture of science across the four sites. One
goal of the summative evaluation was to determine to what degree programmatic impacts
might be different across the sites (through the quantitative analysis of the surveys) and to
further investigate differences in implementation across the sites (through analysis of the focus
groups).
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There were some very concrete differences between the Café sites. Program staff in the focus
groups spoke of how the Santa Fe site never developed a core group of teens who helped “set
the tone” of the Café. Despite using methods for recruitment that worked well in the other
towns, the Santa Fe site lacked a consistent audience from Café to Café, with some events
having very low attendance. Based on the evaluator’s observations, the Albuquerque and
Española/Pojoaque sites had very low turn‐over on the YLT from program Year 2 to Year 3. This
would have created a very different culture than at a site with higher turn‐over. Additional
factors that differentiated the sites had to do with venue and audience size, with multiple sites
struggling to accommodate increasingly large crowds.
The focus groups with program staff and scientist‐speakers revealed additional information on
the perception of the differences between the four towns. At least in the case of the scientists,
it seems as though the differences between the towns were largely confirming of the
perceptions they had of each site before joining the program. Scientists talked about how they
felt differently about certain towns based largely on the reputation of the area. “I loved
Española,” one said, “and I was kind of expecting to love it going in, ‘cause I’m always kind of
rooting for the underdog, and Española’s the butt of a lot of jokes in the state.” This scientist
went on to comment that he felt the youth at Española appreciated his talk a lot more. Another
scientist in the focus group spoke of how the teens at Los Alamos were more “self‐
directed…almost like I didn’t need to be there.” Another scientist said the Los Alamos youth
seemed more “focused.” There was general agreement that the youth in Los Alamos take
science as a “given” because “they hear it every night at dinner.” Of course, this is an over‐
generalization, as not every youth in Los Alamos has a scientist in their family.3
This idea of what was “typical” for each town in the Café program was much better understood
by the program staff. As one might expect, with the amount of interaction the staff had with
the youth, they were better positioned to describe their sites. These descriptions were based in
terms of the actual behaviors of the youth and not generalizations about the town. When one
scientist mentioned that an advance organizer from the program staff on what to expect in
each town would be useful, the project PI reminded him that she did provide this overview.
“But from my perspective you’ve never talked to teens,” she explained. “So that when I tell you
some of these things, it’s like, ‘Okay so—so what does that mean?’” At this point in the focus
group, scientists said they remembered this type of overview as they were preparing their
presentations, but that at the time it was so de‐contextualized as to not be actionable. As one
scientist put it, “In my mind, they’re just a bunch of teenagers.” It does not appear, however,
that the differences between sites resulted in differences preparation for the scientists as they
prepared to speak in each town. While the actual interactions in each town might have been
very different, scientists generally prepared to speak in the same way regardless of the town.
3

Participants from Los Alamos were significantly more likely than youth in other towns to have a scientists in their
family (X2 (3, N = 173) = 39.604, p=.000). However, 34% of Los Alamos Café participants did not have a scientist in
their family.
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When asked if it was important to the model to involve multiple sites, the focus group
participants thought that a multi‐site approach was important. From the speakers’ point of
view, benefits of multiple sites included, 1) allowing for the scientists to improve by giving their
presentation multiple times, and 2) getting “more bang for their buck” in terms of providing
more opportunities to interact with youth. This was important because of the time it took to
prepare to present; spending 6‐8 hours preparing for just one talk would be much less
appealing for the presenters in terms of the return on the time invested.
Focus groups on the nature of the Café model also were conducted with members of the YLT in
each town. Taken as a whole, there were very few differences in how the teens on the YLT in
each town perceived the benefits, challenges, and essential elements of the Café program. The
differences seemed to be in the emphasis the youth put on various aspects of the program
model. For example, the YLT members in Albuquerque felt that one of the most essential
elements to implementing the Café program was advertising. YLTs in the other towns listed
advertising as important, but it was not as important to them as it seemed to be to the
Albuquerque YLT. While there may have been few differences between the content of the
responses from the YLTs of each town, there were differences in the richness of responses. The
researchers noted that not only did Santa Fe have fewer participants attend the focus groups,
but that they did not seem to be as engaged or have as much program buy‐in as youth in the
other towns.
In terms of benefits and motivations for program participation, the social aspect seemed to be
primary for youth on the Española/Pojoaque YLT, while it was a secondary consideration for
other YLTs. Youth on the Española/Pojoaque YLT (in prior focus groups) were also the only ones
to mention that the Café offers them something to do in a town that doesn’t have much going
on other than Wal‐Mart. There was a sense of pride among the Española/Pojoaque teens about
being a part of something positive and unique in their town. This sense of pride was missing in
the other towns even though the YLT members in other towns were also highly invested in the
program.
The primary difference between sites that was revealed through the YLT focus groups was how
the members of the YLT felt about their site leader, the program staff member who served as
their main point of contact. In describing the role of the program staff as site leaders, members
of the all four YLTs viewed the program staff as the organizers and supervisors. However, the
youth in Española/Pojoaque were the only ones who described the site leader as their “second
mother”. The following quotations from these youth capture their feelings for their site leader:
It’s like really easy, we developed a connection with her, and she’s like – we could
talk to her easily.
She’s like a teen at heart and she understands where we’re coming from.
Because we’ve all got used to her and everybody on the leadership team is like
family. So all of us are family…
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The Española/Pojoaque site leader had contact with the kids outside of the Café too. This close
connection between the YLT and the site leader at Española/Pojoaque could have been a result
of a number of factors such as 1) her approachable nature, 2) the mood she helped foster at
the Café, 3) the fact that her high school‐aged children were on the YLT, or 4) the distinct need
of the youth at Española/Pojoaque for an adult mentor in their lives. This relationship between
the program staff and teens, described by the teens as a “family,” may have been unique
amongst the Café sites but is not unique among PYD programs. 4 The degree to which this
relationship translated into programmatic impacts such as attitudes towards science or PYD
outcomes is impossible to determine. However, it may certainly have accounted for the
continued involvement and success of the Española/Pojoaque youth on the YLT.
While the other sites may have lacked this type of relationship between youth and site leader,
it did not seem to prevent other sites (Albuquerque and Los Alamos) from being successful.
Santa Fe, the least successful site in terms of building a consistent core of attendees, may have
benefited from a closer relationship between youth and staff. However, such a relationship is
impossible to force and the lack of a “family” atmosphere certainly does not account for the
difficulties encountered at Santa Fe. Given the success of the sites with different types of
leader‐youth relationships, it seems that this type of relationship is not central to the Café
model. What is essential, however, is creating a welcoming, social atmosphere—an important
element of the model articulated by all YLTs during the focus groups.

The Net‐Value of the Program

In determining the net‐value of the Café Scientifique program, it is necessary to look at the
benefits and the challenges of the program in context and whether the program’s mission is
being met.
Program Benefits

Both scientists who were speakers in the program and members of the YLT were asked to
describe the ways the program has benefited them personally. There was wide‐spread
agreement among the scientist‐speakers that the program had personal benefits. Four
benefits were mentioned by participants in both scientist focus groups: 1) the personal
satisfaction that comes from doing outreach; 2) the opportunity to share their enthusiasm
for their work with the teens; 3) to practice presenting their work at a level that is different
from how they present to their peers; and 4) the opportunity to think differently about their
research and how it connects to the broader field or society.

4

See Wenger & Foutz, 2010; Monford, 2010.
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Teens on the YLT were able to talk about the benefits of the Café program on two levels: 1)
as attendees of the presentations and 2) as members of the YLT. When reflecting on
benefits of attending the presentations, participants talked about the benefit of being
introduced to and learning about science and that the Cafés are a unique experience that
they cannot get in school. A few people emphasized the benefit of getting to engage in
hands‐on activities and interact with real objects, such as the brain and human bones. One
youth called these types of experiences "active learning." Explaining more why those types
of active learning experiences are so valuable, participants said that you gain richer
memories and that you often "change your perspective." Another benefit participants
discussed was getting to talk with real scientists who have passion for their careers, which,
they say, increases their own interests in science. Youth also said that learning about
science in the Cafés is fun ‐ different than the typical school learning. When reflecting about
benefits that come from participating on the YLT, participants described a range of benefits,
including gaining leadership experience, increasing focus and concentration, and improving
public speaking skills: all of which, they say, "look good on a resume." Another benefit of
the YLT is that participants have choice and control over their learning experiences; they get
to “have a say” in the choice of topics and the organization of the Cafés.5
Program Challenges

Program staff, scientist‐speakers, and youth participants spoke about the challenges of
organizing and participating in the program. For program staff, the challenges were
characteristic of informal education programs and programs relying on support from
schools. These included issues such as recruitment and retention; the logistics of a regularly
scheduled program; communication with and follow through of members of the YLT; and
fostering buy‐in from the schools. While these challenges existed at all sites, the severity of
these challenges was highly site‐dependent.
Challenges for the participating scientists included the time required to prepare their
presentations and the travel to multiple sites. Multiple scientists in both focus groups
mentioned the time they invested in the program. The preparation of their presentations
took scientists on between four and eight hours, including the dry‐run. However, they also
had to prepare materials for the website like their biography and a description of their talk.
Traveling to multiple sites spread across a large area took time and was an inconvenience
for many scientists. There was an indication by the program leaders that being asked to
travel to four sites was a barrier to participation for some scientists; this led to a team
approach where two scientists collaborated on preparing one talk. Then each member of
the team gave a presentation at two sites. Despite this time investment, there was a sense
among members of both scientist focus groups that the Café program was worth it, as

5

See the formative evaluation reports for more on the appeal of the program and perceived benefits of program
participation for youth (Foutz, 2008b; Foutz, 2009; Lelliott & Foutz, 2009).
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explained by one scientist: “It takes a lot of energy and effort…but it was really, really
rewarding…I got a lot out of it.”
Teen participants on the YLT felt that there were challenges relating to their own
participation and to the participation of other teens. As members of the YLT, teens had
logistical and planning issues, such as early meeting times that conflict with after‐school
activities and homework commitments, and high expectations that they will attend every
meeting. In terms of the participation of other teens, some members of the YLT felt that the
biggest challenge is getting the youth audience to "pay attention" and act "respectfully."
The YLT act to check the behavior of their peers during the presentations, and a few felt it
was difficult to be in the position of authority over other teens. Others said that finding
ways to stimulate the audience's interest in science topics and motivating them to attend
programs is challenging.
Overall, when looking at the net‐value of the program, A Youth‐Directed Café Scientifique is
worth while endeavor for program participants. Scientist‐speakers and program staff agreed
that the program was meeting its goal to:
Interest youth in science and to do that by bringing scientists – active scientists,
[to] talk about what they do in an informal way where the youth have …a lot of
control and can put a lot of questions, and hopefully make them interested in
science, perhaps to follow careers – [or] at least understand science better.
(Scientist‐speaker)
The adults involved with the program thought the Cafés successfully engaged youth as shown
by the teens’ “enthusiasm and [they] ask a lot of appropriate questions.” They also felt that
teens were willing to debate and discuss controversial issues. These indications, taken together
with the results of the quantitative study, build a picture of a program that is successful at
supporting youth’s interest in and attitudes towards science and science careers, and critical
thinking skills around current science issues.
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Conclusions
The most essential elements of the Café model are the people involved (Program Leaders,
Scientist‐speakers, YLT, and youth attendees) and the implementation of the program at
multiple, diverse sites. The program is successful because the benefits of participation outweigh
the challenges for both the youth and the scientist‐speakers.
Evaluation data showed very clearly that the Café program did influence participants’ attitudes
towards science. Data comparing the ratings of participants to non‐participants and the
retrospective‐pre‐to‐post ratings of participants, demonstrated that program participation
resulted in higher ratings of interest in science, knowledge of scientists’ work, interest in
science careers, and cognitive competence towards science.
There were, however, mixed results as to the program’s impact on PYD outcomes. Comparisons
between the control and treatment groups on the PYD outcomes of social competence, caring
and compassion, contribution, and confidence showed no difference. However, youth’s
retrospective‐pre‐to‐post ratings reported that there was significant programmatic impact on
these PYD outcomes. These mixed results lead to a number of possible interpretations. It is
possible that participants felt there was a change in these PYD areas where (objectively) there
was no change. It is also possible that the results are more a reflection of trying to measure PYD
than of the program itself. As the teenage years are ones of growth and maturation in general,
it may be that participants attributed to the program what amounts to natural change. It is also
possible that the program did have an impact on participants’ social and internal capabilities,
and that such a personal process may best be judged by the individual’s progress and self‐
report, making any comparison to a control group difficult.
There were clear differences between the sites based upon both the quantitative and
qualitative data, with the Santa Fe site standing out as the most different. Quantitatively, the
science‐related ratings showed that Albuquerque, Española/Pojoaque, and Los Alamos all
demonstrated significant levels of difference between the participants and non‐participants on
the majority of items; Santa Fe did not. Qualitatively, program staff acknowledged that Santa Fe
had issues related to recruitment and retention. This study used multiple methods to explore
differences between the towns, and the data confirm what staff already suspected: there are
differences between the towns. However, these differences are a rich combination of site
specific factors that could not be reduced or explained by program staff or the data. What
ultimately makes one site successful while another falters is a combination of multiple variables
(perhaps known in advance), the interaction of which can not be predicted until the program is
implemented.
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Appendices

Appendix 1

Instruments

Café Scientifique Summative Evaluation
Focus Groups
Youth Focus Groups Talking Points
Welcome, Introductions, Purpose, Audio recording (permission slips for those under 18 and consent for
18 and over), grade in high school
1. What is the role of the YLT?
a. How often do you meet?
b. What are your responsibilities at the Café events?
c. What makes members of the YLT different from people who come to the Café but aren’t
on the YLT?
2. What is the greatest benefit of participating in the cafes in general?
a. What is the greatest benefit of being on the YLT?
3. What is the greatest challenge of participating in the cafes in general? What is the greatest
challenge of being on the YLT?
4. Now we are going to list all the things that it takes to run the cafes. What people and resources
do you need? Just start naming things and I’ll write them down [on chart paper/white board].
(Get clarification about any components you don’t understand]
a. Now of these things you just named, which are essential, meaning you couldn’t have a
successful Café without them? Are there one or two that are more important than the
others?
b. [For the items they did not pick as essential] Why isn’t this essential?
5. For each of the following, tell me the role this person plays in the Café. What do you see as their
role in the cafe? What happens if they do not live up to the ideal?
a. The Scientists
b. The adult leaders
c. Other youth who come to cafes but aren’t on the YLT
6. What keeps you coming back to the Café? [After their top‐of‐mind answers, use the following]
I’m going to name different aspects of the program, you tell me how important these are in your
decision to keep coming. Let’s use a scale of 1 to 5 (not at all important to very important)
a. Hearing a scientist speak on their work ‐ how important? Why?
b. The topics that are discussed‐ how important? Why? What types of topics are most
appealing? Why?
c. Discussing the topics with your peers and the scientists ‐ how important? Why?
d. Follow‐up cafes/activities ‐ how important? Why?
e. What you get out of it (personally or academically) ‐ how important? Why?
Closing, Thanks
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Staff‐Scientist Focus Group Talking Points
Welcome, Introductions, Purpose, Audio recording consent
1. What is the mission of the Café program?
a. What is it trying to achieve?
b. How successful is it at meeting this mission?
2. Benefits of participating in the Café program
a. What is the greatest professional benefit for you?
b. What is the greatest personal benefit for you?
c. What do you think the greatest benefits are for the teens? Youth said they come for a
speaker with a compelling topic, Peer with similar interests, The social aspect‐ fun, food
And benefits are: learning, opportunities to grow personally, career motivations,
academic benefits, looks good on their resume/college apps
3. Challenges of the cafe program
a. Thinking about you again, what is the greatest challenge of participating in the Café
program?
b. What do you think the greatest challenge is for the teens? Youth said: time commitment
and managing the behavior of other teens
c. Thinking about the program as a whole, what is the greatest programmatic challenge?
i. Is recruitment an issue?
ii. Who are your ideal recruits? Who is this program for and how does that
complicate recruitment?
1. Science interested/AP level teens?
2. Those already on a science‐career path?
3. A diverse group of interest in science?
4. Are you aiming for other types of diversity (ethnic, gender, age)?
4. Imagine I wanted to try running this program in my town. I’m new to the program and don’t
know much about it. What types of resources and people would I need to build my program?
Just start naming things and I’ll write them down [on chart paper/white board]. (Get clarification
about any components you don’t understand]
a. Now of these things you just named, which are essential, meaning you couldn’t have a
successful Café without them? Are there one or two that are more important than the
others?
b. [For the items they did not pick as essential] Why isn’t this essential?
c. Youth said: adult leader, speaker, food, and youth (some variability on whether their
needed to be youth leaders)
d. How much room is there for stylistic differences in these essentials?
5. For each of the following, tell me the role this person plays in the Café. What do you see as their
role in the cafe? What happens if they do not live up to the ideal? [make sure leaders and
scientists both comment about each group]
a. The Scientists
i. Youth said: be a good speaker (not monotone, not reading off a powerpoint,
excited about their job, funny), bring good visuals or activities, have expert level
knowledge about an interesting subject
b. The adult leaders
i. Youth said: take care of all the organization and logistics, take the lead in
advertising and communication, like a 2nd mom at one site
c. The YLT

38

Institute for Learning Innovation

i. Youth said: to help run the cafes, suggest topics, improve presentations through
dry‐runs
d. Other youth who come to cafes but aren’t on the YLT
i. Youth said: participate, be interested and respectful
6. I’m going to name different aspects of the program, and we’re going to rate each one. So rate
them on the importance of that aspect to the overall Café program model. The scale is 1 to 5
(not at all important to very important).
a. Having scientists speak on their work ‐ how important? Why?
b. Selecting topics that are current‐ how important? Why? What types of topics are most
appealing? Why?
c. The discussion between youth and scientists ‐ how important? Why?
d. Follow‐up cafes
e. Hands‐on activities ‐ how important? Why?
f. The benefits you as leaders or speakers get out of it (personally or professionally) ‐ how
important? Why?
7. One essential part of the way the program is run here is that there are four different sites. So
let’s talk specifically about the different Café sites.
a. Each of the leaders, I’d like you to sum‐up in a few sentences the mood of your cafes.
b. Now those of you who have moved across the sites (scientists/Michelle) what do you
see as differences among the sites? Feel free to draw on these descriptions we’ve just
heard.
c. How might these differences impact the larger model‐ those items we listed previously?
d. What are the benefits of multiple sites?
e. What are the challenges of multiple sites?
i. Speakers on Monday said the travel to 4 sites is a bit much and liked that they
only had to go to 2 of the 4.
f. How would having the Café at only one site change the model?
Closing, Thanks
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Participant Survey

40

Institute for Learning Innovation

A Youth‐Directed Café Scientifique
Summative Evaluation

December
2010

41

42

Institute for Learning Innovation

Non‐Participant Survey
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Appendix 2

Additional Tables

Independent Variables: Participants compared to Non‐participants on the Science Items
Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Town
Science category

Attitudes towards
science

Item

Science is interesting

I like science

I am interested in the process of scientific research

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday
I can connect science to my daily life

Attitudes towards
scientists

Scientists make important contributions to daily life

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers

I know about a variety of careers in science

Significant Difference Between Groups?
Albuquerque

Esp./Poj.

Los Alamos

Santa Fe

Yes
U=712.5,
p=.021
Yes
U=553.0,
p=.001
Yes
U=614.0,
p=.003
Yes
U=462.0,
p=.000
Yes
U=632.0,
p=.003
Yes
U=692.0,
p=.007
Yes
U=613.5,
p=.001
Yes
U=570.0,
p=.000
Yes
U=345.5,
p=.000
Yes
U=648.0,

No

No

No

No

Yes
U=411.0,
p=.015
No

No

No

No

No

No

No

No

No

Yes
U=415.0,
p=.009
Yes
U=388.5,
p=.021
Yes
U=439.5,
p=.028
Yes
U=347.5,

No

No

Yes
U=762.5,
p=.001
No

Yes
U=905.5,
p=.031
Yes
U=977.0,
p=.039
Yes
U=784.0,
p=.010
Yes
U=825.0,
p=.013
Yes
U=788.5,

No

No

Yes
U=332.5,

p=.006
Yes
U=634.5,
p=.011

I am interested in a science‐related career

p=.001
Yes
U=837.5,
p=.014

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Gender
Science category

Item

Significant Difference Between
Groups?
Male
Female

Attitudes towards
science

Science is interesting

No

I like science

No

I am interested in the process of scientific research

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday
I can connect science to my daily life

Attitudes towards
scientists

Scientists make important contributions to daily life

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers
46

I know about a variety of careers in science

Yes
U=3039.5,
p=.006
Yes
U=2965.5,
p=.007
No
Yes
U=3379.5,
p=.047
Yes
U=3339.5,
p=.009
Yes
U=3019.5,
p=.010
Yes
U=2793.5,
p=.000
Yes
U=2705.5,
p=.000

Yes
U=2674.5,
p=.011
Yes
U=2402.5,
p=.005
Yes
U=2467.0,
p=.003
Yes
U=2335.0,
p=.000
No
No

Yes
U=2618.0,
p=.002
Yes
U=2242.0,
p=.000
Yes
U=2301.5,
p=.000
Yes
U=2413.5,
p=.000
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p=.002
No

p=.029
No

I am interested in a science‐related career

Yes
U=3074.5,
p=.003

Yes
U=2660.0,
p=.016

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Year in High School?
Science category

Item
Freshmen

Attitudes towards
science

Science is interesting

I like science

I am interested in the process of scientific research

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday
I can connect science to my daily life

Attitudes towards
scientists

Scientists make important contributions to daily life

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers

I know about a variety of careers in science

Yes
U=143.5,
p=.024
Yes
U=153.5,
p=.041
Yes
U=96.0,
p=.001
No

Yes
U=159.0,
p=.019
No

Yes
U=133.5,
p=.004
Yes
U=60.0,
p=.000
Yes
U=141.0,
p=.015
Yes
U=109.0,
p=.001

Significant Difference Between Groups?
Sophomores
Juniors

Seniors

No

No

No

No

No

No

No

No

No

Yes
U=1840.5,
p=.003
No

Yes
U=315.0,
p=.030
Yes
U=259.5,
p=.002
Yes
U=334.5,
p=.036
Yes
U=302.0,
p=.009
Yes
U=242.0,
p=.000
Yes
U=270.5,
p=.004
Yes
U=218.5,
p=.000
Yes
U=267.0,
p=.002

No

No

No

No

No

No

Yes
U=2050.5,
p=.048
No

Yes
U=1938.5,
p=.011
Yes
U=1636.0,
p=.001
Yes
U=1552.0,
p=.000

I am interested in a science‐related career

Yes
U=118.5,
p=.003

No

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Scientist in the Family
Science category

Item

Attitudes towards
science

Science is interesting
I like science

Significant Difference Between
Groups?
No Scientist
Yes Scientist
No
No

I am interested in the process of scientific research

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday
I can connect science to my daily life

Attitudes towards
scientists

Scientists make important contributions to daily life

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers

I know about a variety of careers in science

I am interested in a science‐related career
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Yes
U=5084.5,
p=.003
Yes
U=4960.5,
p=.000
Yes
U=5985.0,
p=.046
Yes
U=5635.0,
p=.018
Yes
U=5593.5,
p=.004
Yes
U=4556.5,
p=.000
Yes
U=4675.0,
p=.000
Yes
U=4969.0,
p=.000
Yes
U=4997.0,

No
Yes
U=1050.0,
p=.030
Yes
U=1041.5,
p=.037
Yes
U=984.0,
p=.007
No

No

No

No

Yes
U=970.5,
p=.011
Yes
U=868.0,
p=.001
No
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No

Yes
U=172.5,
p=.000

p=.001

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Number of Adults in the Household who
Attended College
Science category

Item

Attitudes towards
science

Science is interesting

No

I like science

No

I am interested in the process of scientific research

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday
I can connect science to my daily life

Attitudes towards
scientists

Scientists make important contributions to daily life

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers

I know about a variety of careers in science

I am interested in a science‐related career

Significant Difference Between Groups?
0 Adults
1 Adult
2 Adults

Yes
U=315.5,
p=.027
Yes
U=257.5,
p=.001
Yes
U=368.5,
p=.042
No

Yes
U=341.5,
p=.016
Yes
U=242.5,
p=.007
Yes
U=258.5,
p=.002
Yes
U=299.0,
p=.005
No

Yes
U=584.5,
p=.003
Yes
U=551.0,
p=.003
Yes
U=549.0,
p=.002
Yes
U=584.5,
p=.002
No

Yes
U=594.5,
p=.009
No

Yes
U=645.0,
p=.042
Yes
U=514.0,
p=.001
Yes
U=604.0,
p=.007
Yes
U=663.5,

No

No

No

Yes
U=2292.0,
p=.019
No

No

Yes
U=2380.5,
p=.034
No

Yes
U=2319.0,
p=.025
Yes
U=2000.5,
p=.000
Yes
U=2179.0,

p=.031

p=.016

Note. There were too few individuals in the group “3 or more adults” to perform statistical analyzes.

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Number of Adults who are Employed
Science category

Item

Attitudes towards
science

Science is interesting

Significant Difference Between Groups?
1 Adult
No

I like science

Yes
U=556.5,
p=.011
No

I am interested in the process of scientific research

Attitudes towards
scientists

I am interested in hearing more about science issues that
are in the news

No

People should understand science because it effects their
lives everyday
I can connect science to my daily life

No

Scientists make important contributions to daily life

Yes
U=627.0,
p=.019
No

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers

I know about a variety of careers in science

I am interested in a science‐related career
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No

Yes
U=532.0,
p=.002
Yes
U=475.0,
p=.001
Yes

2 Adults
Yes
U=3585.5,
p=.048
Yes
U=3102.5,
p=.004
Yes
U=3117.0,
p=.002
Yes
U=2838.0,
p=.000
No

3 or more
No

Yes
U=3290.5,
p=.005
Yes
U=3317.0,
p=.002
Yes
U=2600.5,
p=.000
Yes
U=2775.0,
p=.000
Yes
U=2800.5,
p=.000
Yes

No
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No

No

No

No

No

No

No

No

No

U=448.5,
p=.001

U=3311.0,
p=.009

Note. There were too few individuals in the group “None” to perform statistical analyzes.

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable Number of High School Science Classes Taken
Science category

Item
1 class

Attitudes towards
science

Attitudes towards
scientists

4 classes

Science is interesting

No

No

No

No

I like science

No

No

No

No

I am interested in the process of scientific research

No

No

No

No

I am interested in hearing more about science issues that
are in the news

No

No

No

People should understand science because it effects their
lives everyday
I can connect science to my daily life

No

No

No

Yes
U=331.0,
p=.008
No

No

No

No

Scientists make important contributions to daily life

No

No

Yes
U=80.5,
p=.002
No

No

Yes
U=1649.5,
p=.015
Yes
U=1677.0,
p=.028
Yes
U=1537.5,
p=.009
Yes
U=1400.0,
p=.000
No

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers

Significant Difference Between Groups?
2 classes
3 classes

I know about a variety of careers in science

I am interested in a science‐related career

Yes
U=130.0,
p=.012
No

No

No

No

Yes
U=359.0,
p=.020
No

Yes
U=353.5,
p=.029
Yes
U=292.5,
p=.004
Yes
U=300.5,
p=.002
Yes
U=288.0,

p=.002

Participants’ Ratings Compared to Non‐participants’ Ratings of the Science Items by the Variable
Participation in Additional Science Activities
Science category

Item

Attitudes towards
science

Science is interesting

Significant Difference Between
Groups?
No additional
Yes, additional
activities
activities

I like science

I am interested in the process of scientific research

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday
I can connect science to my daily life

Attitudes towards
scientists

Scientists make important contributions to daily life

I know what scientists do

I am interested in talking to scientists about their work

Attitudes towards
STEM careers
52

I know about a variety of careers in science

Yes
U=6576.0,
p=.020
Yes
U=5840.5,
p=.003
Yes
U=5573.0,
p=.007
Yes
U=5741.0,
p=.000
No

Yes
U=6697.0,
p=.044
Yes
U=6130.5,
p=.007
Yes
U=5577.0,
p=.001
Yes
U=5320.5,
p=.000
Yes
U=5144.5,

No

No

Yes
U=1171.5,
p=.015
Yes
U=1026.0,
p=.000
Yes
U=1336.0,
p=.050
No

Yes
U=1282.0,
p=.022
Yes
U=1021.0,
p=.001
Yes
U=1040.0,
p=.001
Yes
U=1082.0,
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I am interested in a science‐related career

p=.000
Yes
U=6000.5,
p=.002

p=.001
Yes
U=1104.5,
p=.005

Independent Variables: Participants compared to Non‐participants on the PYD Items
Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Variable Town
PYD category
Cognitive
Competence

Item
I have a good understanding of the process of scientific research

I have a good understanding of science issues that I hear about in
the news
When talking to others about science, I use facts to support my
point of view

Albuquerque
Yes
U=671.50,
p=.026
Yes
U=670.0,
p=.004
No

Before I make up my mind, I consider multiple sides of the issue
No
Social
Competence
Caring and
Compassion
Contribution

I am good at working with a team
When working on a team, I am willing to take on leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

No
No
No
Yes
U=568.5,
p=.001

My actions can change the world around me

I feel confident sharing with others what I know about current
science issues
I am a self‐confident person

Yes
U=720.0,
p=.039
Yes
U=521.0,
p=.001
No

Santa Fe
Yes
U=370.0,
p=.050

No

No

Yes
U=807.0,
p=.003
Yes
U=927.0,
p=.022
No
No
No

Yes
U=430.0,
p=.028
Yes
U=406.5,
p=.013
No
No
No

No
No
No

No

No

No

No

Yes
U=279.0,
p=.025

No

No

No

No

I seek out opportunities to serve my community
No

Confidence

Significant Difference Between Groups?
Esp./Poj.
Los Alamos
Yes
U=901.0,
No
p=.019

Yes
U=769.5,
p=.000
No

No
No

No

No

No

Yes
U=299.5,
p=.006
No

I have a positive future ahead of me

Yes
U=614.0,
p=.004

No

No

No

No

No

Yes
U=363.0,
p=.043

Yes
U=306.5,
p=.005

I will go to college

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Variable Gender
PYD category

Item

Significant Difference Between
Groups?
Male
Female

Cognitive Competence

I have a good understanding of the process of scientific
research

No

I have a good understanding of science issues that I hear
about in the news

Yes
U=3373.0,
p=.021
No

When talking to others about science, I use facts to
support my point of view

Social Competence

Caring and
Compassion

Before I make up my mind, I consider multiple sides of the
issue

No

I am good at working with a team
When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

No
No

Contribution

I seek out opportunities to serve my community
My actions can change the world around me

Confidence

I feel confident sharing with others what I know about
current science issues
I am a self‐confident person
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No
Yes
U=2905.5,
p=.002
No
Yes
U=2900.5,
p=.001
Yes
U=2944.0,
p=.000
No

Yes
U=2436.0,
p=.001
Yes
U=,2869.0
p=.022
Yes
U=,2699.0
p=.009
Yes
U=,2905.0
p=.050
No
No
No
No

No
No

Yes
U=2749.5,
p=.014
No
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I have a positive future ahead of me

I will go to college

Yes
U=3128.5,
p=.006
No

No

Yes
U=2880.0,
p=.018

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Variable Year in High School
PYD category
Cognitive Competence

Item
I have a good understanding of the process of scientific
research
I have a good understanding of science issues that I hear
about in the news
When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue

Social Competence

I am good at working with a team
When working on a team, I am willing to take on
leadership roles

No
No

I am confident speaking in front of a large group

No

Caring and
Compassion

I respect people’s ideas that are different from mine

Contribution

I seek out opportunities to serve my community

My actions can change the world around me

Confidence

Freshmen
Yes
U=145.0,
p=.018
Yes
U=169.0,
p=.040
Yes
U=153.5,
p=.017
No

I feel confident sharing with others what I know about

Yes
U=150.0,
p=.023
No

Yes
U=127.0,
p=.008
Yes

Significant Difference Between Groups?
Sophomores
Juniors
No
No

No

No

No

No

No

No

No
Yes*
U=625.5,
p=.043
Yes*
U=533.5,
p=.011
No

No
No

Seniors
Yes
U=276.0,
p=.006
Yes
U=294.5,
p=.008
Yes
U=319.5,
p=.034
Yes
U=331.0,
p=.028
No
No

No

No

Yes
U=1969.5,
p=.020
No

Yes
U=333.0,
p=.047
Yes
U=326.0,
p=.042
Yes
U=320.0,
p=.029
Yes

Yes*
U=638.0,
p=.046
No

No

No

Yes

current science issues

U=112.0,
p=.001
Yes
U=159.5,
p=.044
No

I am a self‐confident person

I have a positive future ahead of me

I will go to college
No
* For the Sophomores only, the non‐participants’ ratings were higher than the participants’ ratings.

No

U=1822.5,
p=.004
No

U=312.5,
p=.018
No

No

No

No

No

Yes
U=308.0,
p=.011
No

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Scientist in the family
PYD category

Item

Significant Difference Between
Groups?
No Scientist
Yes Scientist

Cognitive Competence

I have a good understanding of the process of scientific
research
I have a good understanding of science issues that I hear
about in the news
When talking to others about science, I use facts to
support my point of view

Social Competence

Caring and
Compassion
Contribution
Confidence
56

Before I make up my mind, I consider multiple sides of the
issue
I am good at working with a team
When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

I seek out opportunities to serve my community
My actions can change the world around me
I feel confident sharing with others what I know about
current science issues

Yes
U=5593.0,
p=.010
Yes
U=5785.5,
p=.019
Yes
U=5815.5,
p=.032
No

No

No

No

No

No
No

No
No

No
Yes
U=5459.5,
p=.016
No
No
Yes
U=5268.0,

No
No

No
No
Yes
U=1031.0,
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I am a self‐confident person
I have a positive future ahead of me
I will go to college

p=.001
No
No
No

p=.033
No
No
No

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Variable Number of Adults in the Household who Attended
College
PYD category

Item

Significant Difference Between Groups?
0 Adults
1 Adult
2 Adults

Cognitive Competence

I have a good understanding of the process of scientific
research

Yes
U=327.0,
p=.022
No

I have a good understanding of science issues that I hear
about in the news
When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue
Social Competence

Caring and
Compassion
Contribution
Confidence

I am good at working with a team
When working on a team, I am willing to take on
leadership roles

No

Yes
U=285.5,
p=.004
No
No

I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

No
No

I seek out opportunities to serve my community
My actions can change the world around me
I feel confident sharing with others what I know about
current science issues

No
No
No

I am a self‐confident person

No

No

Yes
U=629.0,
p=.014
Yes
U=653.0,
p=.023
No

No
No

No
Yes
U=479.0,
p=.000
No
No
Yes
U=548.0,
p=.001
No

Yes
U=2244.5,
p=.023
Yes
U=2405.0,
p=.032
Yes
U=2164.5,
p=.015
No

No
Yes*
U=2145.5,
p=.008
No
No

No
No
Yes
U=2232.0,
p=.010
No

I have a positive future ahead of me

No

I will go to college
No
Note. There were too few individuals in the group “3 or more adults” to perform statistical analyzes.
* For this test only, the non‐participants’ ratings were higher than the participants’ ratings.

Yes
U=718.5,
p=.029
No

No

No

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Variable Number of Adults in the Household who are
Employed
PYD category

Item

Cognitive Competence

I have a good understanding of the process of scientific
research

No

I have a good understanding of science issues that I hear
about in the news

No

When talking to others about science, I use facts to
support my point of view

No

Before I make up my mind, I consider multiple sides of the
issue
I am good at working with a team
When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

No

Yes
U=3084.0,
p=.002
Yes
U=3301.0,
p=.004
Yes
U=3180.0,
p=.003
No

No
No

No
No

No
No

No
No

No
No

I seek out opportunities to serve my community
My actions can change the world around me

No
No

No
Yes
U=3406.0,
p=.016
No
No

Social Competence

Caring and
Compassion
Contribution
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Significant Difference Between Groups?
1 Adult
2 Adults
3 or more
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No

No

No

No

No
No

Confidence

I feel confident sharing with others what I know about
current science issues
I am a self‐confident person
I have a positive future ahead of me
I will go to college

Yes
U=635.5,
p=.036
No
No
Yes
U=635.0,
p=.015

Yes
U=3149.5,
p=.002
No
No
No

No

No
No
No

Note. There were too few individuals in the group “None” to perform statistical analyzes.

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Number of High School Science Classes Taken
PYD category

Item
1 class

Cognitive Competence

Significant Difference Between Groups?
2 classes
3 classes

No

Yes
U=1567.5,
p=.019
No

Yes
U=353.0,
p=.030
No

No

No

No

Before I make up my mind, I consider multiple sides of the
issue

No

No

No

I am good at working with a team

No

No

No

Yes
U=359.5,
p=.037
Yes
U=331.0,
p=.007
No

When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group

No

No

No

No

No

No

No

No

Caring and
Compassion

I respect people’s ideas that are different from mine

No

No

No

Contribution

I seek out opportunities to serve my community

No

No

No

Yes
U=277.5,
p=.008
Yes

Social Competence

I have a good understanding of the process of scientific
research

No

No

I have a good understanding of science issues that I hear
about in the news

No

When talking to others about science, I use facts to
support my point of view

4 classes

My actions can change the world around me

Confidence

No

No

No

Yes
U=142.0,
p=.027
No

No

No

Yes
U=1625.0,
p=.013
No

I have a positive future ahead of me

No

No

No

I will go to college

No

No

No

I feel confident sharing with others what I know about
current science issues
I am a self‐confident person

U=286.0,
p=.023
Yes
U=303.5,
p=.041
Yes
U=332.0,
p=.008
No
Yes
U=267.0,
p=.005
No

Participants’ Ratings Compared to Non‐participants’ Ratings of the PYD Items by the Variable Participation in Additional science Activities
PYD category

Item

Significant Difference Between
Groups?
No additional
Yes, additional
activities
activities

Cognitive Competence

I have a good understanding of the process of scientific
research
I have a good understanding of science issues that I hear
about in the news
When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue

Social Competence

Caring and
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I am good at working with a team
When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

Yes
U=6339.5,
p=.009
Yes
U=6592.5,
p=.011
Yes
U=6605.0,
p=.020
Yes
U=6539.5,
p=.014
No
No
No
No

Yes
U=1161.0,
p=.010
Yes
U=1199.0,
p=.014
Yes
U=1119.0,
p=.008
No

No
No
No
Yes
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Compassion
Contribution

I seek out opportunities to serve my community
My actions can change the world around me

Confidence

I feel confident sharing with others what I know about
current science issues
I am a self‐confident person
I have a positive future ahead of me
I will go to college

No
No

Yes
U=5881.5,
p=.000
No
No
No

U=1200.5,
p=.026
No
Yes
U=1114.5,
p=.006
Yes
U=1143.5,
p=.003
No
No
Yes
U=1296.5,
p=.040

Independent Variables: Change in Participants Ratings of the Science Items from Retrospective‐Pre‐Program to
Post‐Program
Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the Science Items by the Variable Town
Science category

Item

Attitudes towards
science

Science is interesting

Attitudes towards

Significant
Difference?
No

I like science

No

I am interested in the process of scientific research

No

I am interested in hearing more about science issues that
are in the news

No

People should understand science because it effects their
lives everyday

No

I can connect science to my daily life

No

Scientists make important contributions to daily life

No

Change Scores

scientists

Attitudes towards
STEM careers

I know what scientists do

No

I am interested in talking to scientists about their work

No

I know about a variety of careers in science

No

I am interested in a science‐related career

No

Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.

Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the Science Items by the Member of the YLT
Science category

Item

Attitudes towards
science

Science is interesting

Attitudes towards
scientists

Attitudes towards
STEM careers
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Significant
Difference?
No

I like science

No

I am interested in the process of scientific research

No

I am interested in hearing more about science issues that
are in the news

No

People should understand science because it effects their
lives everyday

No

I can connect science to my daily life

No

Scientists make important contributions to daily life

No

I know what scientists do

No

I am interested in talking to scientists about their work

No

I know about a variety of careers in science

Yes
U=1036.0,
p=.018

Change Scores

YLT member=1.68
Non‐YLT member=1.09
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I am interested in a science‐related career

No

Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.

Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the Science Items by the Variable Years Attending
the Café Program
Science category

Item

Attitudes towards
science

Science is interesting
I like science

No

I am interested in the process of scientific research

No

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday

No

I can connect science to my daily life
Attitudes towards
scientists

Attitudes towards
STEM careers

Significant
Difference?
No

Yes
U=1947.5,
p=.030
No

Scientists make important contributions to daily life

No

I know what scientists do

No

I am interested in talking to scientists about their work

No

I know about a variety of careers in science

No

I am interested in a science‐related career

Change Scores

1 year attending=.92
2‐4 yr attending=.41

Yes
1 year attending=.88
U=1640.5,
2‐4 yr attending=.27
p=.022
Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.

Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the Science Items by the Variable Number of High
School Science Classes Taken
Science category

Item

Attitudes towards
science

Science is interesting

Significant
Difference?
No

I like science

No

I am interested in the process of scientific research

No

I am interested in hearing more about science issues that
are in the news
People should understand science because it effects their
lives everyday

No

I can connect science to my daily life

Attitudes towards
scientists

Attitudes towards
STEM careers

Yes
X2=9.707,
p=.046

Yes
X2=10.578,
p=.032

Scientists make important contributions to daily life

No

I know what scientists do

No

I am interested in talking to scientists about their work

No

I know about a variety of careers in science

No

I am interested in a science‐related career

No

Change Scores

1 class=1.32
2 classes=.46
3 classes=.69
4 classes=.70
5 classes=.06
1 class=1.28
2 classes=.80
3 classes=.98
4 classes=1.07
5 classes=.17

Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.

Independent Variables: Change in Participants Ratings of the PYD Items from Retrospective‐Pre‐Program to Post‐
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Program
Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the PYD Items by the Variable Town
PYD category

Item

Cognitive Competence

I have a good understanding of the process of scientific
research
I have a good understanding of science issues that I hear
about in the news
When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue

Social Competence

Caring and
Compassion
Contribution

Confidence

I am good at working with a team
When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine
I seek out opportunities to serve my community

My actions can change the world around me
I feel confident sharing with others what I know about
current science issues
I am a self‐confident person
I have a positive future ahead of me

Significant
Difference?

Change Scores

No
No
No
Yes
X2=12.291,
p=.006

Albuquerque=.95
Espanola/Pojoaque=1.03
Los Alamos=.44
Santa Fe=.81

No
No
No
No
Yes
X2=8.140,
p=.043

Albuquerque=.10
Espanola/Pojoaque=.27
Los Alamos=.25
Santa Fe=.04

No
No
No
Yes
X2=10.833,
p=.013

Albuquerque=.35
Espanola/Pojoaque=.84
Los Alamos=.16
Santa Fe=.31

I will go to college
No
Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.

Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the PYD Items by the Variable Membership on the
YLT
PYD category

Item

Cognitive Competence

I have a good understanding of the process of scientific
research
I have a good understanding of science issues that I hear
about in the news

Social Competence

Caring and
Compassion
Contribution

Significant
Difference?

When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue
I am good at working with a team

When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine
I seek out opportunities to serve my community

Change Scores

No
No
No
No
Yes
U=951.5,
p=.005

YLT member=.79
Non‐YLT
member=.40

No
No
No
Yes
U=991.0,
p=.016
No

YLT member=.89
Non‐YLT
member=.32

My actions can change the world around me
I feel confident sharing with others what I know about
No
current science issues
I am a self‐confident person
No
I have a positive future ahead of me
No
I will go to college
No
Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.
Confidence

Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the PYD Items by the Variable Years Attending the
Café Program
PYD category
Cognitive Competence
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Item

Significant
Difference?

I have a good understanding of the process of scientific
research

Change Scores

No
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I have a good understanding of science issues that I hear
about in the news
When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue
Social Competence

Caring and
Compassion
Contribution

I am good at working with a team
When working on a team, I am willing to take on
leadership roles
I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

No
Yes
U=1617.5,
p=.001
Yes
U=1727.0,
p=.004
No

1 year attending=.99
2‐4 yr attending=.22
1 year attending=1.00
2‐4 yr attending=.29

No
No
No

I seek out opportunities to serve my community
No
My actions can change the world around me
No
Confidence
I feel confident sharing with others what I know about
No
current science issues
I am a self‐confident person
No
I have a positive future ahead of me
No
I will go to college
No
Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.

Participants’ Retrospective‐Pre‐Program Ratings Compared to their Post‐Program Ratings on the PYD Items by the Variable Number of High
School Science Classes Taken
PYD category

Item

Cognitive Competence

I have a good understanding of the process of scientific
research
I have a good understanding of science issues that I hear
about in the news

Social Competence

When talking to others about science, I use facts to
support my point of view
Before I make up my mind, I consider multiple sides of the
issue
I am good at working with a team
When working on a team, I am willing to take on
leadership roles

Significant
Difference?
No
No
No
No
No
No

Change Scores

Caring and
Compassion

Contribution
Confidence

I am confident speaking in front of a large group
I respect people’s ideas that are different from mine

No
Yes
X2=14.342,
p=.006

I seek out opportunities to serve my community
My actions can change the world around me
I feel confident sharing with others what I know about
current science issues

No
No
Yes
X2=10.347,
p=.035

1 class=.16
2 classes=.79
3 classes=.13
4 classes=.68
5 classes=.17

1 class=.58
2 classes=1.21
3 classes=.85
4 classes=1.23
5 classes=.28

I am a self‐confident person
No
I have a positive future ahead of me
No
I will go to college
No
Note. A change score is calculated by subtracting the post rating from the retrospective‐pre rating. The higher the change
score, the greater the change pre to post.
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