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Executive Summary 
 
Designing Our World (DOW) was a four-year National Science Foundation (NSF)-funded 

initiative in which the Oregon Museum of Science and Industry (OMSI) sought to promote girls’ 

pursuit of engineering careers through community-based programming, exhibition development, 

and identity research. The overarching aim of DOW was to engage girls ages 9–14 with 

experiences that illuminate the social, personally relevant, and altruistic nature of engineering. 

Target audiences included girls who participated in programming, professional audiences, 

parents/caregivers, and members of the public who visited OMSI. Year 4 programming was 

delivered in 2017 in partnership with Adelante Mujeres (AM), a community-based organization 

that serves low-income Latinas and their families in western Washington County, Oregon. 

 

OMSI contracted with Garibay Group to conduct a summative evaluation of the DOW project. 

The key evaluation questions focused on girls participating in DOW, parents/caregivers of girls 

participating in DOW, AM staff who participated in professional development (PD) activities, 

members of the general public who visited the DOW exhibition, and the DOW Educational 

Model. This study was grounded in culturally responsive approaches to evaluation, in which the 

evaluator considers the culture and context of participants and of the program as critical aspects 

through which to examine the project’s goals and its impact. The study employed a mixed-

methods design that combined quantitative and qualitative data. 

 

The evaluation found that DOW had its strongest outcomes for girls’ engagement in engineering 

activities. Attendance at DOW sessions was strong, and respondents reported relatively high 

levels of enjoyment. There is also evidence, albeit indirect, that girls demonstrated persistence 

during DOW activities, particularly given the time constraints of the program sessions. While 

engagement outcomes were positive, the girls showed only moderate interest in continuing to 

take part in engineering activities.  

 

Small sample size limited our ability to draw conclusions about what learning occurred over the 

course of the program. The quantitative data, however, do suggest small increases in 

knowledge that engineers help and solve problems; in addition, returning girls entered with a 

greater knowledge than did new participants that engineers help people. Finally, data suggest 

that DOW had limited impact concerning the importance that girls place on engineering in 

general and, more specifically, on the value of engineering in their lives. 
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The number of parents/caregivers who engaged with DOW In Year 4 was limited; it was, 

however, an increase from the engagement in Year 3. Parents/caregivers who participated in 

workshops enjoyed them. Although the vast majority of workshop participants surveyed reported 

having learned something, the data indicate that DOW did not build strong awareness among 

parents/caregivers concerning engineering or gender equity in engineering. Few individuals in 

surveys and focus groups could describe specific things they learned. 

 

Regarding PD, we found that DOW provided AM staff with clear examples of engineering 

activities for the girls they serve and demonstrated the process of delivering high-quality 

engineering activities in the after-school setting. AM staff reported becoming more comfortable 

and confident in offering engineering activities and has already taken steps to incorporate DOW 

activities into the Chicas after-school and summer camp programs. AM staff also reported 

gaining awareness of gender inequity in engineering and learning strategies for engaging girls in 

engineering. Although the evaluation found that AM staff gained specific knowledge about 

gender inequity in engineering, it is unclear what strategies to engage girls in engineering, if 

any, staff members gained beyond the ability to implement specific DOW activities. 

 

The evaluation found strong evidence that visitors enjoyed the DOW exhibition and engaged 

with a range of exhibit elements. The data also indicate that respondents left the exhibit with 

increased understanding of the nature of engineering. We observed statistically significant 

increases in the levels of agreement among participants that engineering is a creative endeavor, 

that engineering contributes to many different aspects of daily life, and that engineers help 

people. These gains occurred even though respondents had reported high initial levels of 

agreement. Many respondents, however, were unclear that the exhibition focused on 

engineering. When asked how they would explain the exhibit to others, just 10% of respondents 

related it to engineering, although some respondents discussed engineering concepts without 

using the term. Overall, respondents expressed very positive feedback about the exhibition, 

noting that it was hands-on and interactive, child-focused, fun, and educational. 

 

Finally, although it is not yet fully realized, the DOW Educational Model appears to holds some 

promise for building community around girls in order to support their engagement with 

engineering. The model demonstrated its greatest success in engaging the AM staff as partners 

in that community. The evaluation also revealed that selection of CBO partners was a key factor 
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in the success of projects like DOW; the CBO and its context are critical to a program, not just 

as settings in which to deliver programming. OMSI will be best served by choosing a CBO 

interested in expanding STEM offerings and providing staff with robust PD including specific 

skills and knowledge.  

 

Although parents/caregivers in the AM community are highly engaged and supportive of their 

girls, they have not been drawn into the DOW community of stakeholders. This is an area that 

will require further consideration. On the other hand, the field trip to Nike and the involvement of 

the guest engineers provide examples of how community stakeholders have been successfully 

involved in supporting girls. Efforts to expand and deepen such involvement could further 

develop the community of stakeholders and provide more meaningful experiences for girls.  

 

Among DOW’s strengths are its focus on a conceptualization of engineering well-grounded in 

research on engaging girls (for example, Fadigan & Hammrich, 2004; Jenkens & Pell, 2006; 

NAE, 2008; Weisgram & Bigler, 2006) and the OMSI team’s unwavering focus on bringing that 

vision of engineering into all aspects of the project. OMSI may wish to use a similar approach to 

conceptualizing the model, perhaps looking to the literature to identify how to build such a 

community and what key features are associated with its success.   
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Overview: Project and Evaluation 
 
Designing Our World (DOW) was a four-year National Science Foundation (NSF)-funded 

initiative in which the Oregon Museum of Science and Industry (OMSI) sought to promote girls’ 

pursuit of engineering careers through community-based programming, exhibition development, 

and identity research. DOW’s overarching aim was to engage girls ages 9–14 with experiences 

that illuminate the social, personally relevant, and altruistic nature of engineering. Target 

audiences for the project included girls who participated in programming, professional 

audiences, parents/caregivers, and members of the public who visited OMSI. OMSI contracted 

with Garibay Group to conduct a summative evaluation of the DOW project. 

 

The OMSI team aimed to be responsive to the organizations with which they partnered, the girls 

and parents they engaged in programming, and the larger context in which the organizations 

and families were positioned. OMSI staff also sought to incorporate their own ongoing learning 

into the project in order to refine and improve DOW offerings. While the overall goal for DOW 

remained constant, the project’s implementation evolved over time. As the team refined its 

thinking and altered the implementation, the underlying model came more clearly into view. 

OMSI staff described the model this way in summer 2017: 

 

The vision for the DOW model is to empower and promote girls’ pursuit of engineering 

careers by cultivating a community of stakeholders (including OMSI staff, CBO staff, 

engineering role models, and caregivers) to engage girls with experiences across 

different contexts (community, museum, home) that illuminate the social, personally 

relevant, and altruistic nature of engineering.  

 

As part of program development and anticipated program revisions and refinements, the DOW 

evaluation included front-end and formative evaluation phases in Years 1 and 2 with summative 

evaluation slated for Years 3 and 4. The DOW team, however, felt it important to continue 

evolving the program and implementation through Years 3 and 4.   

 

The evaluation sought to respond to this shift while also focusing on assessing outcomes. This 

report presents findings from Year 4 of the initiative. Due to some shifts in program 

implementation between Years 3 and 4, we were unable to aggregate the data across those 
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years into an overall summative evaluation. Instead, this report corresponds to Year 4, or Phase 

2, of the summative evaluation.  

 

Year 4 programming was delivered in 2017 in partnership with Adelante Mujeres (AM), a 

community-based organization that serves low-income Latinas and their families in western 

Washington County, Oregon. DOW was implemented as part of AM’s Chicas Youth 

Development after-school program at Echo Shaw Elementary School in Forest Grove, Oregon. 

 

OMSI staff and AM staff partnered to engage girls in engineering activities that showcased the 

altruistic nature of engineering through challenges such as designing and building a 

communication device for use in a classroom during an earthquake, experimenting with different 

materials to prevent a building from collapsing during an earthquake, designing equipment to 

carry marine sensors underwater, and designing a gift for a friend. Female guest engineers 

served as role models in select sessions. As part of the Chicas program at AM, five DOW 

lessons and two field trips were implemented in English and Spanish over 10 weeks (January 

26 through April 7). The program concluded with a Family Engineering Night (FEN) at OMSI on 

April 9 attended by DOW participants, their parents and caregivers, and other families involved 

with the Chicas program. (See Appendix A for descriptions of each activity.) Girls participating in 

DOW were 9–14 years old and Latina. 

 

The OMSI team sought to build caregivers’ and parents’ awareness of engineering and provide 

opportunities to engage their girls around engineering. To do this, OMSI staff conducted 

workshops for caregivers at Echo Shaw during Year 4. OMSI held a caregiver orientation 

session on January 19, a workshop on gender equity in engineering on January 20, and a 

workshop on engaging girls in engineering on March 23. Workshops were conducted in Spanish 

and English in response to attendees’ preferences. OMSI staff also partnered with AM staff to 

invite caregivers and parents to attend the April 9 FEN, providing free transportation and free 

admission to the science center. Finally, OMSI staff developed a take-home engineering activity 

for girls to share with their caregivers and parents at home. (See Appendix B for summaries of 

the content for the two workshops.) 

 

The DOW project also involved professional development (PD) for AM staff. The specific model 

for PD was one of the DOW components that shifted over time as OSMI staff refined the project. 

OMSI staff envisioned PD as being embedded in the delivery of the DOW sessions for girls: that 
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is, one or two AM staff would be present in the room while OMSI staff delivered the sessions. 

The aim was for OMSI staff to model, for AM staff, how to engage girls in engineering activities. 

In Year 3, OMSI staff also conducted PD workshops for a larger group of AM staff and 

experimented with reflective discussions as a way to foster reflection and learning for those AM 

staff present during program sessions. In Year 4, the OSMI staff initially planned to offer 

development in three components: embedded PD, PD workshops, and reflective discussions.  

 

As the year unfolded, the OMSI team revised this plan and decided not to offer PD workshops. 

Instead, OSMI staff incorporated the planned workshop content into the reflective discussions. 

As a result, three AM staff members, out of a total of nine employees, were involved in two Year 

4 PD activities: observing the DOW sessions that OMSI implemented and participating in 

reflective discussions.  

 

When we learned that the PD workshops would not take place, we revisited the desired PD 

outcomes and the indicators previously identified with the OMSI team. Because the initial 

evaluation plan was predicated on a larger number of staff participating in workshops, we 

imagined that these might need to be revised, since the outcomes and indicators aligned with 

the planned workshop content. After some discussion, the OMSI team indicated that the initial 

outcomes and indicators were still appropriate for the evaluation since the same content was 

being delivered, albeit in a different form. (See Appendix C for an overview of the reflective 

discussions.)  

 

The DOW leadership team was also interested in learning about the DOW Educational Model 

developed and asked the Garibay Group team to identify insights about the Model that had 

emerged from the implementation in order to inform future work. 

 

The final DOW component in this evaluation is the Designing Our World exhibition installed at 

OMSI on December 22, 2016. The exhibition includes hands-on, interactive elements designed 

to communicate a vision of engineering as a creative endeavor that contributes to various 

aspects of daily life. The exhibit, located in a busy, high-traffic area of OMSI, includes five types 

of components: water tables (4), shake tables (3), wind components (2), a bridge, and panels 

with text and images. (See Appendix D for photographs of the exhibition.) While the primary 

focus of the evaluation was the programming components of DOW, we did examine a number 

of desired outcomes related to the exhibition. 
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Evaluation Questions 

The key questions for the Phase 2 summative evaluation for the DOW program were: 

 

Girls participating in DOW  

 Are girls engaged in the program? Do they enjoy their experiences in DOW? 

 Do girls gain awareness that engineers contribute to solving problems across the world?  

 Do girls demonstrate persistence when engaging in DOW engineering activities? 

 Do girls view engineering work as valuable? 

 

Parents/Caregivers with girls participating in DOW  

 Do parents/caregivers engage in DOW workshops? If so, do they enjoy the workshop 

activities? 

 Do parents/caregivers engage in DOW engineering activities with their daughters? If so, 

do they enjoy the activities? 

 Do parents/caregivers gain awareness that engineers contribute to solving problems 

across the world?   

 Do parents/caregivers develop awareness of gender inequity in engineering fields?   

 

Adelante Mujeres Staff 

 Do participants gain awareness that engineers contribute to solving problems across the 

world? 

 Do participants develop awareness of gender inequity in engineering fields? 

 Do participants deepen their understanding of informal education strategies to engage 

girls in engineering? 

 Are participants motivated to continue using DOW strategies and materials to engage 

girls in engineering? 

 

General Public 

 Do visitors to the DOW exhibition enjoy their experiences? 

 Do visitors deepen their understanding that engineering is a creative endeavor? 

 Do visitors deepen their awareness that engineering contributes to many different 

aspects of daily life? 
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DOW Educational Model 

 Overall, how does the DOW Educational Model play out in the various CBO contexts?   

 How do OMSI staff define and understand the DOW Educational Model? 

 What insights have emerged in implementing the DOW Educational Model that can 

inform future programming partnerships with community-based organizations?  

 

Methods 

This study was grounded in culturally responsive approaches to evaluation, in which the 

evaluator considers the culture and context of participants and of the program as critical aspects 

through which to examine the project’s goals and impact (Frierson, Hood, & Hughes, 2010). In 

spring 2017, a diverse team of bilingual/bicultural researchers collected data from girls and 

caregivers/parents participating in DOW in English and Spanish, as appropriate, based on 

participants’ preferences. Garibay Group developed all data collection instruments 

simultaneously in English and Spanish to ensure construct equivalence. Data were collected in 

spring and summer 2017 from AM staff, guest engineers, and the general public in English. 

 

The study employed a mixed-methods design (Greene & Caracelli, 2003) that combined 

quantitative and qualitative data. Specific methods used in this study included the following:  

 

Girls 

Girls’ pre-program and post-program surveys:  Girls completed surveys during the first and last 

program sessions. Surveys focused on girls’ understanding of engineering, attitudes about 

engineering, and enjoyment of the program.  

 

Girls’ focus groups: In order to gain a deeper understanding of girls’ experiences, evaluators 

conducted two focus groups with girls who had participated in DOW. The focus groups were 

held in April 2017, three weeks after completion of the DOW program. AM staff members 

contacted caregivers to invite their girls to participate, seeking a balance across grade levels 

and new and returning participants. Though separate focus groups were planned for new and 

returning girls, separate groups could not be held due to the small amount of girls available. 

Evaluators used interactive activities and techniques tailored to participants’ age range. Both 
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focus groups were audio-recorded. Each girl received a $10 gift card honorarium for her 

participation.  

 

Parents/Caregivers 

Parent/caregiver workshop survey:  Parents and caregivers who attended workshops completed 

a survey at the end of each workshop. The surveys focused on parents’ and caregivers’ 

enjoyment of the workshop, their understanding of the topics presented, and their perception of 

the workshop’s value.  

 

Parent/caregiver focus group: Evaluators conducted two focus groups with parents/caregivers 

who had girls participating in DOW. Conversations focused on the value that parents and 

caregivers placed on the DOW program, activities and conversations that took place at home 

related to DOW, and their experiences with parent/caregiver workshops and FEN. The focus 

groups took place in April 2017, three weeks following completion of the DOW program. AM 

staff invited all parents of DOW girls to participate. Both focus groups were audio-recorded. 

Participants received a $25 honorarium for their participation.  

 

Adelante Mujeres Staff 

Staff pre-interview questionnaire: Evaluators administered an online questionnaire to AM staff 

members involved with the DOW project in order to inform the subsequent group interview with 

these individuals. The questionnaire focused on staff members’ perception of their own learning 

over the course of the project, exploring their awareness of the field of engineering and gender 

inequity in engineering and gathering data about their motivation and comfort in offering girls 

engineering-related activities. The questionnaire was administered in May and June 2017.  

 

Staff Interviews: Evaluators conducted a group phone interview with AM staff members to reflect 

on their experiences with DOW, their observations about its impact on girls and 

parents/caregivers, and the influence of the program on their own learning. The interview took 

place in July 2017 and was audio-recorded. 
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Guest Engineers 

Guest engineers survey: Evaluators administered a brief online survey to gather feedback from 

the guest engineers in regard to the DOW Educational Model. The survey focused on 

engineers’ expectations for their participation, their observations of girls’ response to DOW, and 

their sense of connection to a community of DOW stakeholders. The survey was administered 

in June 2017. 

 

General Public 

Exhibit exit surveys: Exit surveys were used to gather feedback from visitors on a number of 

items including their enjoyment of the exhibition, the extent to which the exhibition helped them 

develop awareness of engineering, and their suggestions for improving the exhibition. The 

survey included both open- and close-ended survey items. Trained data collectors intercepted 

visitors as they left the exhibition and asked them to complete a verbally-administered survey. 

As the data were collected, we continually reviewed them to check data quality and identify 

emerging patterns. Based on this real-time analysis, we added one item to the survey at the 

midpoint of data collection and used the revised instrument for the second half of data 

collection. Surveys were collected in May 2017. 

 

Sampling Frame 

Surveys for girls and their parent/caregivers were administered to everyone present at the 

session. For focus group data, we used a convenience sample. Although Adelante staff invited 

all caregivers to participate, caregivers self-selected both for their own participation in focus 

groups and for the participation of their girls. To conduct the staff survey and interview and the 

guest engineer survey, we used purposive sampling and invited those directly involved with the 

program to participate. Staff and guest engineers self-selected to participate, since doing so 

was voluntary. Finally, in conducting exhibition exit surveys, we used random sampling.  

 

Data Analysis 

Quantitative data were analyzed using basic descriptive statistics and summarized in bar charts 

and tables. Survey data from the girls were analyzed in two ways. First, responses were 

matched to obtain individual baseline and post-program response comparisons and statistical 

testing was conducted to identify significant differences between pre- and post-program data. 

Survey responses were then analyzed at the group level to identify overall trends in the data. At 



 

Garibay Group | DOW | Phase II Summative Evaluation | Fall 2017 12 
  
  
 

 

times, observed differences between groups suggested a pattern in the data but were not 

statistically significant. These data are discussed in this report because it is unclear whether no 

significant difference existed between the groups or whether a difference did exist but with a 

sample size too small to allow detection. We present survey data in percentages (some 

percentages do not add to 100% due to rounding). Where appropriate, the actual number of 

responses (n) is provided.  

 

Qualitative data from focus group interviews, open-ended survey items, and staff interviews 

were recorded in the original language (English or Spanish) in which data were collected, 

allowing evaluators to capture nuances not always directly translatable between languages. 

Data were then analyzed using inductive coding (Strauss & Corbin, 1990; Patton, 2015), 

enabling researchers to identify emergent patterns and themes in the data without the 

limitations imposed by predetermined categories. As patterns and themes were identified, 

researchers teased out the strength of these patterns and themes (Miles, Huberman, & 

Saldaña, 2014). Quotations are reported in the original language in which data were collected, 

with English translations provided for Spanish quotations. Grammar and spelling are not 

corrected in quotations in order to preserve the respondent’s voice; grammar and spelling are 

correct in the English translations to ensure clarity, however.   

 

Limitations  

As in any study, this evaluation had certain limitations. For instance, surveys were administered 

to all girls present during the appropriate session. Although the aim was 100% participation, we 

were unable to obtain data from all girls in the program due to normal attendance fluctuations 

(e.g., girls absent on days data were collected, drop-out rate). In addition, the number of girls 

participating in DOW was small. Therefore, the sample size should be considered when 

interpreting results. 

 

Focus groups with girls and caregivers and drew on a convenience sample. Although all 

caregivers with girls participating in DOW were invited, respondents for focus groups did self-

select. Similarly, although the sampling of AM staff members was purposive, not all who 

participated in DOW completed the questionnaire or participated in the group interview. In 

addition, not all engineers serving as guest engineers during DOW completed the role model 

survey. 
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As a secondary component of the evaluation, data collection regarding the DOW exhibition was 

limited in scope. Employing an exit survey yielded a large sample size that supported statistical 

analysis; these data, however, do not provide the depth or nuance that observations or 

interviews would yield. 

 

Participants and Respondents  

Girls 

Thirty-eight girls participated in DOW in Year 4. Girls ranged from fourth to sixth grade, with 

about half (45%) in fifth grade (See Figure 1). All girls were Latina. 

 

 

 

DOW engaged two groups of girls in engineering activities this year: those new to the DOW 

sessions and those returning for a second year. Since the Year 3 FEN was open to all Chicas 

participants, it is possible that girls new to the DOW sessions may have had some prior 

exposure to DOW through attendance at the FEN. Participation was relatively evenly divided 

between the two groups, with slightly more new girls (55%) than returning girls (45%) (see 

Figure 2). 
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Figure 1. Grade Level of Participants 

N = 38 
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Most new girls were in fourth grade (43%) or sixth grade (38%), while most returning girls were 

in fifth grade (77%) (see Figure 3). 

 

 

Data were collected from 36 girls, which represented 95% of the population that participated in 

DOW in Year 4. Seventy-nine percent of participants completed the pre-program survey and 

71% completed the post-program survey. Sixty percent of participants completed both pre- and 

post-program surveys. The number of respondents for individual surveys and items ranged from 

25 to 30. Thirty-two percent of participants participated in a focus group.  
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Figure 2. Prior Involvement of Participants 
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Nearly half of the respondents were in fifth grade (50% for pre-program survey, 48% for post-

program survey, 58% of focus group participants), which roughly mirrored the proportion of 

program participants in fifth grade (45%) (See Figure 4). 

 

 

 

 

The proportion of new and returning girls among respondents also mirrored the overall 

proportions among program participants, with slightly more new girls responding than returning 

girls (57% new girls for pre-program survey, 56% for post-program survey, and 50% for focus 

groups) (See Figure 5). 
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In the pre-program survey, nearly three-fourths of respondents (70%) chose to provide data in 

English, compared with fewer than half (41%) in the post-program survey (See Figure 6). Focus 

groups were conducted in a blend of English and Spanish, with the majority of the conversation 

taking place in English. 
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Parents/Caregivers 

Nine parents/caregivers attended the January 20 workshop and 11 attended the March 23 

workshop. One hundred percent of attendees completed the post-workshop surveys, all 

completing the survey in Spanish. Twelve parents/caregivers participated in focus groups, which 

were conducted entirely in Spanish. 

 

Adelante Mujeres Staff 

Three staff members from AM provided responses to the staff survey, including the Chicas 

program manager, Chicas program facilitator, and AM grants coordinator. Two of these staff 

members participated in the group interview. 

 

General Public 

Data collectors invited 739 OMSI guests who had visited the DOW exhibition to respond to the 

exhibition exit survey. We collected 227 completed surveys, a response rate of 31%. 

Responses for individual items ranged from 95 to 227 respondents. A quarter of respondents 

(25%) reported that they were visiting OMSI for the first time (See Figure 7). 
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Figure 7. Prior Visits to OMSI 

N = 226 
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More than a third of respondents (42%) were OMSI members (See Figure 8). 

 

 

 

 

 

 

 

Nearly two-thirds of respondents (62%) had visited the DOW exhibit previously (See Figure 9). 

 

 

 

 

More than three-quarters of respondents (81%) reported they were visiting OMSI with youth or 

children under age 18 (See Figure 10). More than two-thirds of respondents (67%) were visiting 

with one or more other adults. 
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Respondents were asked the ages(s) of the youth with whom they were visiting. Ages ranged 

from 1 year old to 17 years old, with nearly half (44%) between the ages of 5 and 9 years old 

(See Figure 11). The mean and median ages were 7 years old. 

 

 

 

Respondents were invited to write their race and/or ethnic origin on the survey. We then used 

the U.S. Census categories to code the responses that were provided. More than three-quarters 
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of those who answered this question identified their race/ethnic origin as White (81%) (See 

Figure 12). A tenth of respondents indicated they that were Asian (10%) or Hispanic/Latino 

(10%). A few visitors entered more than one response. 

 

 

 

Halfway through data collection, respondents were invited to also fill in their gender on the 

surveys. Slightly more than half of the respondents (51%) described their gender as female, 

while the others (49%) described their gender as male (See Figure 13). 
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Results: Girls 
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Results: Girls 
 

Engagement 

For participants to gain knowledge, experience changes in attitude, or exhibit new behaviors 

from a program, they must engage with it. The evaluation, therefore, sought to determine 

whether girls engaged in and enjoyed their experience with DOW. A basic measure of 

engagement is program attendance, and the evaluation found that attendance at DOW sessions 

was strong. More than half the participants (61%) attended at least six of the seven sessions, 

and about a third of participants (29%) attended between three and five sessions (See Figure 

14.) While DOW sessions were integrated into ongoing Chicas programming, AM staff indicated 

that girls knew in advance when OMSI staff members were coming to lead DOW activities, 

making it possible that girls would choose not to attend on those days had they not been 

interested in DOW. Girls might, however, miss some sessions for reasons unrelated to 

engagement, such as scheduling conflicts with other activities (e.g. math club or volunteering at 

the food bank). 

 

 

Girls were excited about DOW before the program began. When asked to rate their level of 

excitement on the pre-program survey, three-quarters of survey respondents (76%) reported a 

“4” or “5” on a 1–5 scale (ranging from Not excited to Extremely excited) (See Figure 15). 
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Figure 14. Number of Sessions Attended 
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At the end of the program, girls reported that they had enjoyed DOW. On the post-program 

survey, more than three-quarters of respondents (81%) rated their enjoyment at the high end of 

a 1–5 scale (1 = Not very much and 5 = A lot) (See Figure 16). Ratings were relatively evenly 

split between “4” (37%) and “5” (44%). 

 

 

 

In order to better understand which components of the program girls found engaging, we asked 

them about the program’s most enjoyable components. In the pre-program survey, respondents 
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were asked what they anticipated would be the most fun aspect of the program. In the post-

program survey and focus groups, we asked respondents which aspect actually was the most 

fun.  

 

In the pre-program survey, more than a third of responses (38%) predicted that the activities 

would be the most fun part of DOW (See Table 1). Another third of responses (30%) focused on 

learning, while others related to field trips (19%) and socializing with friends (11%). 

 

Table 1. Responses to: "What do you think will 
be the most fun part of this program?" 

Response Category 
% of Responses 

(N=37) 

Activities 38% 

Learning 30% 

Field trips 19% 

Socializing 11% 

Other 3% 

 
 

In the post-program survey, more than half of respondents (54%) reported that the field trip to 

Nike was the most fun part of the DOW program. About a quarter reported that they most 

enjoyed the hands-on activities (25%) and 21% named the guest engineers (See Figure 17).  
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Survey respondents reported that the Nike field trip was fun because they got an inside view of 

the factory and were the first to see new shoe designs. 

 

Because we got to see the factory. 

Miraste los nuevo zapatos y mirar los maquinas (You saw the new shoes and seeing the 

machines). 

Porque fuimos las primeras en saber un diseño [nuevo] (Because we were the first to 

see a [new] design. 

Because we got to see shoes that weren't out yet. 

 

Girls participating in focus groups also reported that the Nike trip was the aspect of DOW they 

most enjoyed. Their comments echoed survey responses, with seeing new designs and getting 

an inside view of the factory named as reasons that the trip was a favorite. 

 

[I liked] the trip to Nike—we got to see the new shoes before they came out. The brand 

new shoes. 

 

They were designing the shoes and making the air pockets. Engineering is about 

learning and how to make stuff and also design. We watched them make the shoes.  

 

We went to Nike: wear little shoes, ear plugs. 
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Focus group participants also reported that they liked the activities, specifically mentioning the 

windmill, shake table, and water activities as well as listening to whale sounds and building 

things for friends.  

 

I liked when we build stuff…I mean like, that time when we built…The air things—the 

windmills…we made them spin…and also when we got to design things. 

 

The one that I liked: the windmill…[the guest engineer] says that that created electricity 

and I liked that activity. 

 

[I liked how] it was, like, activities you can get a little messy with… have fun with our 

friends. 

 

It was clear from the focus groups that participants enjoyed that the activities presented real-

world problems that challenged them to figure out solutions. In addition, AM staff members 

reported that they observed high levels of engagement during the DOW sessions and reflected 

that the hands-on nature of the activities fostered engagement and enthusiasm.  

 

Having interactive activities [made DOW engaging]. Because the girls were not sitting 

down, they were actually doing something. This specific group of girls do not like to be 

sitting down and listening to somebody talking and doing nothing. So always having the 

sessions where they were able to create something, build something, or do something 

with their hands, moving around. That definitely was the key to engage them in this 

project. 

 

AM staff members also said that girls enjoyed being able to work with their friends and that the 

activities were challenging. They noted that the girls felt proud to successfully complete the 

activities.  

 

In the focus groups, it was also clear that girls had developed relationships with the OMSI staff 

members and felt connected to them. AM staff members echoed this finding, noting that the 

OSMI facilitators served as role models for the girls and were highly effective in leading the 

activities and setting the overall tone for the sessions. 
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What made a big difference was the staff at OMSI. They made the activities really 

engaging and fun. They really acknowledged their audience and made sure they were 

addressing and making it relevant to [the girls]. 

 

The presenters were Latinas, and they were female. I think that was also crucial for the 

students to be able to make that connection and see, ‘OK, well, she is a Latina and she 

is doing this. That means that I am able to do that as well.’ 

 

Although girls enjoyed DOW, they reported a more moderate level of interest in continuing with 

engineering. On the post-program survey, more than a third of respondents (41%) rated their 

interest as “4” or “5” on a scale from 1 (Not very much) to 5 (A lot) (See Figure 18). A third of 

respondents (37%) rated their level of interest as a “3,” while fewer than a quarter (22%) rated 

their interest as a “1” or “2.” 

  

 

AM staff members observed that not all girls were interested in careers in engineering or other 

STEM fields but noted that a lack of career interest did not diminish girls’ enjoyment of the DOW 

sessions.    

 

When we would ask the students, “How many of you want to be engineers?” or “How 

many of you want to do…” and we would throw out the names of some of those fields, 

not necessarily all of the students were into that field. But they were not like, “I don’t 
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want to do this activity” or they were not like…not showing up for the sessions when we 

told them OMSI was going to be there. 

 

We also asked girls about their interest in continuing to do engineering activities such as those 

they did in DOW. They expressed moderate interest in continuing their engagement with DOW, 

specifically noting having enjoyed the activities and doing things with their friends. Respondents 

did not, however, seem to draw a connection between DOW activities and other engineering 

activities (or the field of engineering). They had little to say about their interest in engineering 

activities beyond DOW. 

 

Knowledge 

DOW sought to build girls’ understanding that engineers help people and contribute to solving 

problems across the world. To assess girls’ knowledge on this topic, the pre-program and post-

program surveys presented 17 tasks that people might do as parts of their job and asked 

respondents to circle the items they thought that engineers do. About three-quarters of 

respondents circled “Help people” in both the pre-program survey (73%) and the post-program 

survey (80%) (See Figure 19). Slightly fewer respondents circled “Solve problems” in the pre-

program survey (70%) and a somewhat greater number of respondents did so in the post-

program survey (88%). These differences were not statistically significant. These data suggest 

that girls entered and exited the program with a high level of awareness that engineers help 

people and solve problems.  
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The surveys also asked girls to rate their agreement with the statement, “Engineering is about 

helping people.” On a scale from “Disagree a lot” to “Agree a lot,” just fewer than half the 

respondents on the pre-program survey (47%) rated their agreement as “Agree a lot” compared 

with a bit more than half (56%) on the post-program survey. This change was not statistically 

significant (See Figure 20). As with the survey items discussed just above, these data suggest 

that respondents began and exited the program with relatively high awareness that engineering 

is about helping people. 

 

 

Girls were also asked to rate their agreement with the statement, “Engineering is about solving 

problems.” On the pre-program survey, more than a third of respondents (35%) rated their 

agreement as “Not sure” and just fewer than half of respondents (45%) rated their agreement as 

“Agree a little” or “Agree a lot” (See Figure 21). On the post-program survey, very few 

respondents (8%) rated their agreement as “Not sure,” while nearly three-fourths (73%) selected 

“Agree a little” or “Agree a lot.” While these changes were not statistically significant, they seem 

to suggest that once they had completed the program, a greater number of girls were aware that 

engineers solve problems. 
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Respondents were asked to explain engineering in their own words in both the pre-program and 

post-program surveys. Of the 23 respondents who completed both surveys, 16 answered this 

specific item in both surveys. (Three respondents skipped the question in both surveys, and four 

respondents answered the question in the pre-program survey but skipped the item in the post-

program survey.) The complete set of responses is included in Appendix E and a summary 

provided in Table 2. 

 

Five respondents (labeled as Group A) indicated on the pre-survey that they did not know what 

engineering was, then provided a response in the post-program survey. These post-program 

responses described engineering as fun and interesting, explained that engineering involves 

technology, and noted that engineers work on projects. 

 

Eight respondents (labeled as Group B) described engineering in the pre- and post-program 

surveys. These pre-program responses discussed making and building things and focused on 

design, invention, and discovery. One response discussed engineering as making people’s lives 

easier, while two others provided more general responses indicating that engineering is fun and 

requires continued education.  

 

We compared respondents’ pre-program and post-program responses to identify themes across 

the group. While no overall patterns emerged, we did observe changes at an individual level. 

Two respondents who had discussed making or building things in their pre-program responses 
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mentioned helping people in their post-program responses. Two others provided more personal 

responses in the post-program survey, communicating that engineering was “interesting” or 

“marvelous” rather than just describing it. Another respondent provided a more specific answer 

in the post-program survey than in the pre-program survey, noting that engineering was “fun” in 

her pre-program answer and that engineers make things in her post-program response.  

 

Finally, one respondent (labeled as Group C) provided less detail in the post-program response 

than in her pre-program response. This respondent described engineering in terms of building 

things on the pre-program survey, but on her post-program survey indicated that she didn’t 

know what engineering was. 

 
Table 2. Summary of responses to: “What is engineering?” 

Group 
Number of 

respondents 
Pre-program survey 

responses Post-program survey responses 

A 5 Stated that they did not know 
what engineering is 

Described engineering as: 

 Fun 

 Interesting 

 Involving technology 

 Working on projects 

B 9 Described engineering as: 

 Making and building 

 Design, invention and/or 
discovery 

 Making people’s lives 
easier 

 Fun 

 Requiring education 

Changes noted at individual level: 

 Two respondents indicated 
that engineers help people 

 Two respondents indicated 
that engineering is interesting 
or marvelous  

 One response was more 
specific 

C 1 Described engineering as 
building 

Stated that she didn’t know what 
engineering is 

 
 
We asked girls to provide three examples of what engineers do on both the pre-program and 

post-program surveys. Of the 23 respondents who completed both surveys, 21 answered both 

questions. (One respondent skipped the question in both surveys, and one respondent 

answered the question in the pre-program survey but skipped it on the post-program survey). 

This seemed to indicate that respondents felt more able to articulate the activities of engineers 

than to describe engineering in a more general way. The complete set of responses is in 

Appendix F and a summary provided in Table 3. 
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Table 3. Summary of responses to: “What are three examples of what engineers do?” 

Group 
Number of 

respondents 
Pre-program 

survey responses Post-program survey responses 

A 1 Stated that she did not know any 
examples 

Stated that she did not know any 
examples 

B 6 Stated that they did not know any 
examples 

Provided examples that focused on: 

 Building, making, and fixing 
things 

 Design, invention, and 
experimentation 

 Helping people 

 Working with others 

C 6 Provided one or two examples 
that focused on: 

 Building things 

 Technology 

Provided a greater number of examples 
and broadened focus to include: 

 Problem-solving 

 Helping others 

 Teamwork 

 Science and math 

 Persistence  

D 8 Provided two or three examples 
that focused on: 

 Creating, designing, and 
inventing 

 Building, making, and 
fixing things 

 Helping others 

 Working together 

 Solving problems 

Provided two or three examples that 
focused on: 

 Creating, designing, and 
inventing 

 Building, making, and fixing 
things 

 Helping others 

 Working together 

 Solving problems 

 
 

Just one respondent of the 21 (labeled as Group A) indicated on both surveys that she did not 

know any examples of what engineers do. Six respondents (labeled as Group B) indicated on 

the pre-program survey that they could not give any examples. Each of these respondents 

provided three examples on the post-program survey, discussing themes including building, 

making, and fixing things; design, invention, and experimentation; helping people; and working 

with others. 

 

Another group of six respondents (labeled as Group C) provided one or two examples on the 

pre-program survey and three examples on the post-program survey. Those pre-program 

responses focused on building things and technology, while the scope of the post-program 
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responses expanded to include problem-solving, helping others, teamwork, science, math, and 

themes of persistence such as working hard and not giving up. 

 

Finally, eight respondents (labeled as Group D) provided two or three examples in both the pre-

program and post-program surveys. These responses reflected themes of creating, designing, 

and inventing; building, making, and fixing things; helping others and making things safe or 

better; working together; and solving problems. 

 

To triangulate data, we also asked girls participating in the focus group to collectively list words 

that describe engineering. Together they generated the following list of words: 

 

 Teamwork 

 Work hard 

 Helping people 

 Having fun 

 Designing  

 Building 

 Being creative 

 Solving problems 

 Helping the world 

 Make it a better place 

 

Their conversation during this activity strongly reflected engineering as a social, altruistic 

activity. 

 

They help the world by helping others. By building stuff because … windshields, I 

guess. Like the school. If there was no school we wouldn’t be here, we wouldn’t learn. If 

there were no buildings and (people couldn’t) make stuff there would’ve been no jobs.  

 

Teamwork, working hard, not stealing other peoples’ ideas. Doing your own thing and 

helping the world be a better place. Creating.  

 

They can make something for someone who’s, like, handicapped.  
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They’re thinking of others. 

 

When they try to design bridges for other people, they have to solve problems for the 

height and weight.  

They would also help animals because whatever they build, if it’s close to where 

animals live, they make sure it wouldn’t be in their habitat, and if was in their habitat, 

they would make sure that it wouldn’t hurt them.  

 

I didn’t know that engineering could be that fun. 

 

Finally, we asked AM staff members what they felt the girls had learned or gained from their 

participation in DOW. They emphasized teamwork—noting that the activities were conducted in 

groups—and exposure to and encouragement in pursuing traditionally male-dominated careers. 

 

Definitely teamwork. I would say that was a big component because all of the activities 

were involved with teamwork. 

 

The girls being able to go to a career that is mainly dominated by guys at this point. I 

think that was one of the biggest thing. Because the girls…when they brought 

presenters and seeing a female presenter, they would come sometimes and talk to me 

and say they can be intimidated to be in a career where there’s only guys. But they 

would say, “I really liked doing this, and it was related with STEM, so I think I’m going to 

follow it up and see how that goes.” 

 

Behavior 

By asking girls who participated in focus groups to reflect on their process, we hoped to 

determine whether participants demonstrated persistence when engaging in DOW engineering 

activities. Though these are indirect data, they nonetheless provide insights into girls’ 

perspectives on how they approached activities.   

 

Most focus group participants indicated that they had, in fact, modified or added to their designs 

during DOW activities. They described these iterations as ways to figure out why things don’t 

work and to improve on functional designs. They also described the process of changing 

designs and trying new elements. It was especially striking that girls seemed to see iteration as 
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part of the process of coming up with a design that successfully addressed the problem or 

challenge they were given in the specific activity. 

 

When they did the experiment, you try it out, and if it doesn’t work, you try it again. You 

do it different. You make a different one. Try different materials. You could probably 

[think], “Oh, I forgot to put this,” and then you add it. 

 

 […]instead of putting everything all together in one, you can put one thing, and if it 

works, then add another, and then you see. 

 

If we kept doing [the activities], the more we do it the better we can get. 

 

 

It was also interesting to note that many focus group participants reported that they wanted to 

continue iterating during DOW sessions but ran out of time. 

 

We were out of time. If I had more time I would see what was wrong with it and fix it. Add 

something to it. 

 

Focus group participants were also asked about strategies they had learned in DOW to deal 

with failure. They quickly and confidently worked together to generate the following list: 

 Calm down 

 Deep breaths 

 Work with people—get ideas from that 

 Sing 

 Dance 

 Go to sleep 

 Walk/run 

 Scream into a pillow 

 Use a stress ball 

 Talk  

 Breathe 

 

When asked about dealing with failure, focus group participants offered the following reflections: 
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 We also learned that not everything works on the first try. 

 

 [Engineers] find their mistakes and they would fix their mistake and then see if it works. 

 

Try different materials or different things. 

 

You kind of get frustrated and you have to fix it again.  

 

Overall, focus group participants demonstrated that DOW successfully conveyed a message of 

empowerment. Girls understood that they could do the engineering activities in DOW, even 

when those activities were challenging, and that they didn’t have to get things “right” on the first 

try. They demonstrated an understanding that iteration and persistence were part of the 

engineering process and showed awareness of strategies they could use when they got stuck. 

 

Attitude 

The evaluation sought to determine the extent to which participants viewed engineering work as 

valuable. The data indicate that girls placed a moderate level of importance on engineering in 

the context of their lives. 

 

Pre- and post-program surveys asked girls to rate their level of agreement that “Engineering is 

important to my life.” In the pre-program survey, more than a third of respondents (43%) 

selected “Agree a lot” or “Agree a little” (See Figure 22). An equal number (43%) selected “Not 

sure.” In the post-program survey, half of respondents (50%) selected “Agree a lot” or “Agree a 

little” and nearly a third (29%) selected “Not sure.” No statistically significant differences were 

observed in these data. 
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Girls were also asked to explain their ratings. Respondents who agreed with the statement 

“engineering is important to my life” cited engineers making useful things and helping people. 

Respondents who disagreed noted that they didn’t personally like to do engineering activities or 

that they didn’t anticipate doing engineering in the future. These findings were echoed in the 

discussion with participants during the focus groups. When asked about how important 

engineering was in their lives, girls paused to think and then expressed lukewarm agreement 

that engineering is important. They required additional time and thinking to come up with 

examples of why it was important, mostly naming tangible objects they use that were designed 

by engineers.  

 

Yes [engineering is] important – ‘cause then how would I have this phone?  

 

Like me how I hurt my foot and [engineers] designed these … [crutches]. 

 

[Engineering] kind of impacts everyone because your clothes, the clothes that you are 

wearing are engineered. 

 

These data indicate that participants identified multiple types of products that engineers are 

involved in designing; they did not, however, articulate multiple domains (beyond product 

design) in which engineers contribute to their own lives or to society. They also did not express 

the influence of engineers across people’s lives or in society. 
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Comparison of New and Returning Respondents 

As noted on page 9, 45% of participants had participated in DOW during Year 3 of the program. 

The evaluation sought to determine whether differences existed between new and returning 

girls’ responses to the DOW program. To enhance clarity in this section, we present data from 

the new girls in blue and data from returning girls in green. 

 

Engagement. One possible difference was observed when girls were asked to rate their level of 

excitement prior to beginning the program. In comparing responses from new and returning 

girls, we found that a higher percentage of new respondents (56%) rated their level of 

excitement as a “5” (Extremely excited) than did returning respondents (23%) (See Figure 23). 

No statistically significant differences were observed in these data. 

 

 

 

While levels of excitement may have differed at the outset of the program, both new and 

returning girls reported enjoying DOW. A strong majority of new respondents (87%) and three-

quarters of returning respondents (75%) rated their enjoyment at the high end of a 1–5 scale  

(1 = Not very much and 5 = A lot) (See Figure 24).  
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In the post-program survey, about half of new respondents (50%) and a higher number of 

returning respondents (58%) reported the Nike field trip to be the most fun part of DOW (See 

Figure 25). Among new respondents, the DOW activities ranked second (33% of new girls 

identified this aspect as the most fun) and the guest engineers ranked third (with 17% of new 

girls). In contrast, the guest engineers were ranked second by returning girls (25% of returning 

girls identified this aspect as most fun) and the DOW activities were ranked third (with 17% of 

returning girls).  

 

 

While these differences were not statistically significant, they raise the question of whether new 

and returning girls had differing experiences of these components. For example, returning girls 

may have enjoyed visits by the guest engineers even more than the new girls, since at least one 
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guest engineer had also visited the prior year. In contrast, returning girls may have enjoyed the 

activities somewhat less if they had been repeated from the prior year. While most activities in 

Year 4 were different from those in Year 3, this might not have always been apparent to the girls 

since the activities follow a similar format and structure. One returning respondent reflected on 

the activities in Year 4 compared with Year 3: 

 

The projects were kind of like the same, every time, they just had a little kick to them, but 

I wish they would do different ones all the time… Like the cards and all that. 

 

Knowledge: Differences in Pre-Program Levels of Understanding. The data suggest that 

returning girls entered DOW this year with greater knowledge than the new girls that engineers 

help people. This is consistent with Y3 findings that by the end of the program, girls were able to 

articulate the altruistic nature of engineering careers. 

 

On the pre-program survey item that presented 17 tasks that people might do as part of their 

job, nearly all returning respondents (92%) circled “Help people” compared with fewer than two-

thirds of new respondents (59%) (See Figure 26). This difference is statistically significant. 

 

 

 

On the pre-program survey item that asked girls to rate their agreement with the 

statement, “Engineering is about helping people,” nearly two-thirds of returning 

respondents (62%) rated their agreement as “Agree a lot” compared to about a third of 
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new respondents (35%) (See Figure 27). In addition, more than a third of new 

respondents (35%) rated their agreement as “Not sure” compared with just a few 

returning respondents (8%). These differences were not statistically significant. 

 

 

 

Returning girls may have also entered the program with greater knowledge that engineers solve 

problems than did new girls. This construct was not measured in Year 3. On the pre-program 

survey, more than three-quarters of returning respondents (77%) circled “Solve problems” as a 

task that engineers do, compared to about two-thirds of new respondents (65%) (See Figure 

28). This difference was not statistically significant. 
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When asked to rate their agreement with the statement, “Engineering is about solving 

problems,” more than half of returning respondents (54%) rated their agreement as “Agree a lot” 

compared with just a quarter of new respondents (25%) who did so (See Figure 29). In addition, 

nearly half of new respondents rated their agreement as “Not sure” (44%) compared with fewer 

than a quarter of returning respondents (23%). These differences, however, are not statistically 

significant. 

 

Respondents were asked to explain engineering in their own words in both the pre- and post-

program surveys. Nearly all returning respondents (90%) provided an explanation of 

engineering. In contrast, fewer than two-thirds of new respondents (60%) provided an answer, 

with the others leaving the item blank or indicating that they did not know what engineering was. 

Most new respondents who described engineering referenced building or creating things. 

 

Engineering is a person who creates or makes things/stuff. 

 

I would say engineering is creating something. 

 

Engineering is (when) a person designs or creates things. 

 

Many returning respondents also referenced creating new things, while a few discussed solving 

problems or helping people. 
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Engineering is a job that people can create or discover new things.  

 

I think it's about a person who makes things. 

 

Engineering is about solving problems. 

 

It's a person who comes up with cool gadgets to make peoples' life easier. 

 

Knowledge: Changes During DOW. Comparing the data from new and returning respondents 

can shed additional light on changes in knowledge that may have occurred over the course of 

the DOW program. On the item that presented girls with 17 job-related tasks, the percentage of 

new respondents who selected “Help people” increased from fewer than two-thirds (59%) on the 

pre-program survey compared to more than three-quarters (77%) on the post-program survey 

(See Figure 30). Among returning respondents, however, nearly all (92%) selected it on the pre-

program survey and more than three-quarters (83%) did on the post-program survey. No 

statistically significant differences were observed. 

 

 

 

Pre-program and post-program data were also compared to identify changes in respondents’ 

ratings of agreement with the statement, “Engineering is about helping people.” It appears that 

new respondents may have demonstrated a slight shift toward the higher end of a 1–5 scale 

(where 1 = Disagree a lot and 5 = Agree a lot), as fewer respondents rated their agreement as 
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“Not sure” (35% for pre-program survey, 14% for post-program survey) (See Figure 31). These 

changes are not statistically significant. 

 

 

 

It also appears that returning respondents may have shifted slightly toward the higher end of the 

scale, as nearly two-thirds (62%) rated their agreement as “Agree a lot” on the pre-program 

survey compared with nearly three-quarters (73%) on the post-program survey (See Figure 32). 

No statistically significant differences were observed. 
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The data also suggest small increases in the knowledge that engineers solve problems over the 

course of this year’s DOW program. On the item that presented girls with 17 job-related tasks, 

the percentage of new respondents who selected “Solve problems” increased from about two-

thirds (65%) on the pre-program survey to more than three-quarters (85%) on the post-program 

survey (See Figure 33). A similar change is seen among returning respondents, with more than 

three-quarters selecting “Solve problems” in the pre-program survey (77%) and nearly all (92%) 

in the post-program respondents. These changes, however, are not statistically significant. 

 

 

 

When asked to rate their agreement that “Engineers solve problems” on a scale from “Disagree 

a lot” to “Agree a lot,” the ratings of new respondents shift from the middle of the scale toward 

the higher end (See Figure 34). In the pre-program survey, nearly half of new respondents rated 

their agreement as “Not sure” (44%) compared to very few respondents (7%) in the post-

program survey. A greater percentage of new respondents agreed with the statement, up from 

just over a third (38%) in the pre-program survey to more than three-quarters (77%) in the post-

program survey. No statistically significant differences were observed, however. 
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It is possible that returning respondents may have demonstrated a slight shift toward the higher 

end of the scale. Slightly more than half the returning respondents (54%)  selected “Agree a lot” 

or “Agree a little” on the pre-program survey, while more than two-thirds did so on the post-

program survey (67%) (See Figure 35). 

 

 

Shifts in understanding can also be examined by comparing survey respondents’ examples of 

what engineers do. Of the 11 new girls who answered this item on both surveys, eight provided 
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more examples and/or more specific examples on the post-program survey than on the pre-

program survey. Sample responses are provided in Table 4. 

 

Table 4. Sample responses from new girls to: “What are three examples of  
what engineers do?” 

Pre-program survey response Post-program survey response 

1. No lo se (I don’t know) 1. Engineers design things 
2. Work with all the people 
3. Build things 

1. Construllen (They build) 1. Actividades (Activities) 
2. Resolver problemas (Solve 

problems) 
3. Ciencias y matemáticas (Science 

and mathematics) 

1. I don’t know 1. Design a lot of things 
2. Build things 
3. Invent things 

1. ? 1. Fix things 
2. Make things 
3. Help you learn 

 

Of the ten returning girls who completed both pre-program and post-program surveys, five 

provided more examples on the post-program survey than on the pre-program survey. Three 

respondents described personal attitudes or qualities on the post-program survey that were not 

included on the pre-program survey. Sample responses are provided in Table 5. 

 
Table 5. Sample responses from returning girls to: “What are 3  
examples of what engineers do?” 

Pre-program survey response Post-program survey response 

1. Combierten algo (Transform 
something) 

1. Work hard 
2. Never give up 
3. Learn new things 

1. Build stuff 
2. Plan stuff 
3. Technology 

1. Trabajar juntos (Work together) 
2. Hacen cosas (Make things) 
3. Son inteligentes (They are 

intelligent) 

1. They build technical things 1. Problem solving 
2. Thinking 
3. Teamwork 
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Results:  
Parents/Caregivers 
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Results: Parents/Caregivers 

 

DOW sought to equip parents and caregivers with the knowledge they would need to support 

their girls’ engagement in engineering activities both during and after the DOW program. The 

OMSI team sought to accomplish this by offering a parent orientation and two workshops (one 

that addressed gender equity in engineering and one focused on engaging girls in engineering) 

as well as the FEN and a take-home activity for girls and parents/caregivers to share. 

 

Of the parents/caregivers who attended a DOW workshop, more than three-fourths (84%) had a 

girl in DOW. This demonstrates improved alignment between the girls and parent/caregiver 

components of the program compared with Year 3, during which the majority of workshop 

attendees did not have a girl in DOW.  

 

More than a third of participating girls (40%) had one or more caregivers attending at least one 

parent session. Though this is fewer than half of the girls, it represents improved engagement 

from Year 3. OMSI staff and AM staff noted that attendance at parent/caregiver workshops was 

constrained by parents’ and caregivers’ work commitments and by the political climate following 

the 2016 U.S. Presidential election. As one AM staff member explained: 

 

This year, not just with this program…it was overall…we did have few parents coming 

out to our workshops in general […]Not all parents were able to make it due to work, 

which was one of the barriers that was stopping them from coming because some of the 

parents do work as late as until 9. So, they were not able to get out of work to participate 

in the workshops. Also, the climate, the political climate was a big impact with our 

attendance in general with all of our workshops. 

 

Those parents and caregivers who attended a workshop reported that they enjoyed the session. 

Nearly two-thirds of survey respondents (65%) rated their enjoyment of the workshop activities 

as a “5” on a 1–5 scale, where 1 meant “Not at all” and 5 meant “A great deal” (See Figure 36). 

The remaining third of respondents (35%) rated their enjoyment as a “4.”  
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AM staff members echoed this finding, noting that they observed parents and caregivers 

participating actively in the workshops, working together during workshop activities, and 

demonstrating enthusiasm for the topics discussed. 

 

The vast majority of survey respondents (95%) reported learning something in the workshop.  

When asked to articulate what they learned, however, few respondents described specific 

knowledge they had gained. About half of survey respondents provided general comments that 

they would provide encouragement to their daughters or seek to motivate them. Three of the 

nine respondents noted that the workshop had helped them learn to teach and support their 

girls. They did not, however, specify what approaches or ideas that they had learned. Further, 

six of the nine respondents who attended the workshop about gender equity in engineering 

indicated they had prior knowledge that fewer women than men work as engineers (See Figure 

37).  
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Four of the 11 respondents from the March workshop on engaging girls in engineering indicated 

that they had learned how to do the building activity conducted during the workshop and that 

they valued that aspect of the workshop. When asked what ideas and strategies they had 

learned for supporting their girls, three of the 11 respondents reported they had learned “ideas 

and strategies” but did not provide specific examples. Two respondents named doing activities 

as a strategy; one said that the workshop had provided ideas for future projects but did not 

specify those ideas.  

 

We were concerned that parents and caregivers may not be comfortable responding to a written 

survey. Therefore, we triangulated these findings by asking parents and caregivers in focus 

groups to share what they had learned at the workshops they attended. Eight of the 12 focus 

group participants reported attending at least one DOW workshop either this or last year, but we 

found little evidence of specific knowledge gained about engineering or gender inequity. A few 

focus group participants could, however, describe engineering in specific terms or demonstrate 

an understanding that engineering is involved in multiple domains. 

 

No sabía lo que hacían los ingenieros ni que eran diferentes tipos. Antes sabia ingeniero 

edificios, agrónomo, nada mas. (I didn’t know what engineers did or that there were 

different types. Before I knew that they did buildings, agronomy, nothing else). 

 

Como hacer una cirugía (How to perform a surgery). 
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Estructuras podemos formar para hacer un edificio. Como lo puede lograr (Structures 

we could form to make a building; how to achieve it). 

 

El trabajo de como hacer un edificio (The work of making a building). 

 

Que hacer en un tsunami, un temblor…es de operaciones (What to do in a tsunami, an 

earthquake… it’s about operations). 

 

Nos dijeron de en una cirugía, que hacer … son unas herramientas que usan que son 

excelentes ([The workshop presenter] told us about a surgery, what to do … there are 

some excellent tools that they use). 

 

A couple of focus group participants were also able to name personal qualities or attributes 

involved in engineering, including creativity and solving problems or helping people. In addition, 

a few female focus group participants discussed prejudice and cultural attitudes around girls 

and science/engineering in general. These comments appeared to draw on respondents’ own 

experiences and references to the culture in which they grew up rather than on something they 

had specifically learned through DOW; this may, however, reflect the workshop discussion 

around the facilitators’ and participants’ personal experiences. Additionally, few parents or 

caregivers articulated specific ideas and strategies to support their girls’ engagement in 

engineering, although many group participants discussed the importance of support, motivation, 

and encouragement for their daughters in general terms.  

 

We asked AM staff members about the learning they observed among workshop participants. 

They reported that one or two parents/caregivers drew connections between the workshop 

content and their own lives and activities. For example, AM staff reported that one individual 

shared having built fences in Mexico and now realizing that that activity was related to STEM. 

 

Overall, the data suggest that workshops may not be the most suitable platform to equip parents 

and caregivers with the knowledge required to support their girls in pursuing engineering; few 

parents were available for, or interested in, attending workshops, and the workshops did not 

seem to convey specific information or strategies that parents and caregivers could identify and 

articulate.  
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As noted in the Year 3 evaluation report (Garibay Group, 2016), parents and caregivers with 

girls in the Chicas program demonstrated a high degree of motivation to support their girls and a 

high level of engagement with their daughters’ education generally. The challenge for a program 

like DOW is to identify platforms or strategies to leverage these assets and foster specific 

knowledge around supporting girls in engineering. 

 

We also used focus groups to learn about the extent to which parents/caregivers were aware of 

DOW and how DOW content had potentially moved into the home context. Only a few 

participants were aware that their girls were involved with DOW, and the majority had difficulty 

talking about or recognizing DOW as a program separate from general Chicas activities. On one 

hand, this finding reflects DOW’s successful integration into the Chicas program. On the other 

hand, however, it demonstrates that parents were not entirely aware that their girls were 

engaged in a specific program around engineering and were not aware that they themselves 

had been tapped to be part of a community providing support to the girls. It seems difficult to 

foster a community of support centered on the girls if key members of that community are not 

aware of the program and its aims. 

 

Perhaps not surprisingly, however, we found that the parents that did seem to know that their 

daughters were participating in the DOW program were those who had returning girls. 

Additionally, these girls—at least during focus groups—were among the most enthusiastic about 

the program’s activities and experiences. This suggests that awareness may be built over time 

and that DOW might engage the girls themselves in drawing their parents and caregivers into 

the DOW community. 

 

Turning to parent/caregiver engagement intended to take place beyond AM, we asked parents 

and caregivers about conversations and activities around engineering that took place in their 

homes. Only a couple of focus group participants reported that their girls occasionally 

mentioned doing a science-related activity; no evidence existed of sustained conversations or 

follow-up investigations related to DOW. Additionally, only two parents recalled that their 

daughters had brought home an activity. They were not sure what the activity was about, and no 

one reported doing the activity with their daughters. This finding was supported by information 

provided by OMSI staff that the take-home activity was not distributed to girls as planned during 

a DOW session. It was, however, handed out and explained at a later time by AM staff. 
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Finally, six focus group participants reported that they had visited OMSI for FEN either this or 

the previous year and were very enthusiastic about the trip and their experiences. Some 

recalled doing particular activities and were especially appreciative of being able to spend time 

with their children as part of those trips. There were also indications that they saw OMSI as a 

fun and educational place for their families, and some participants mentioned the free entrance 

and transportation as being helpful. They all expressed interest in returning to OMSI with their 

girls and families.  
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Results: Adelante Mujeres Staff 
 
A third aspect of DOW was providing professional development for AM staff. This PD aimed to 

build awareness of engineering and gender inequity within the field, deepen AM staff 

understanding of informal education strategies that can be used to engage girls in engineering 

activities, and motivate staff to continue using DOW strategies and materials going forward. In 

Year 4, three AM staff members (from a total of nine staff) engaged in embedded PD activities, 

meaning that they observed OMSI presenters leading the DOW activities with girls. These three 

staff members also participated in reflective discussions with the OMSI team. Due to the small 

sample size and the corresponding difficulty in maintaining respondent confidentiality, we 

present interview responses and answers to the open-ended, pre-interview questionnaire 

together in this section. 

 

DOW sought to build, among AM staff, awareness that engineers contribute to solving problems 

across the world. These staff members did demonstrate awareness of engineering as a creative 

and social activity. When asked to describe what engineers do in their own words, the AM staff 

emphasized product design and problem-solving as they related to everyday life as well as in 

technical endeavors. 

 

Engineers are designers and innovators, they create different things that are used on a 

daily basis.  

 

Engineers provide solutions to technical problems by using their skills and knowledge in 

science and mathematics.  

 

Engineers are creative-innovative individuals who can either work individually or in a 

group dynamic to design/enhance tools for corporations, organizations, the community, 

or self.  

 

When asked what they learned through their participation in DOW, AM staff members reported 

a range of takeaways including strengthened communication, coordination, and leadership 

skills. One staff member reflected on the group facilitation skills and strategies that were learned 

by watching OMSI staff lead a parent workshop while another staff member reported becoming 

more familiar with STEM careers through DOW. 
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I was aware of how many careers there were, but I didn’t know the specific ones. And 

there was one that was related to the ocean. I can’t remember exactly the name of it. But 

there was a presenter coming and for me it was it was like a “wow” moment because I 

didn’t realize it was connected at all with STEM. […] [DOW] gave me more exposure to 

the careers that are related with STEM. 

 

It is interesting to note that AM staff members seemed to see DOW as a program that 

encompasses a broad range of STEM topics and careers rather than one focused specifically 

on engineering.  

 

The OMSI team provided the Chicas staff with different resources on the STEM field. 

 

[DOW was about] exposing students at a young age to STEM fields. More than just any 

students, it was really targeting minority groups. So, in this case, Latinas. To not only 

one specific field in STEM, but multiple careers. So, they could have been learning about 

engineering, they could have been doing about architecture…so many different fields. I 

think that’s what made this program very unique, that the girls learned about multiple 

careers within the STEM field. 

 

In addition to building staff awareness of engineering, DOW also aimed to deepen staff 

members’ awareness of gender inequity in engineering. When asked to reflect on their level of 

awareness at the end of the program and compare it with their level of awareness before their 

involvement with DOW, all staff members reported increases in awareness. Staff members also 

provided a number of reasons that gender inequity exists in engineering, including a lack of 

encouragement for girls to enter the field, a lack of female role models, and a lack of 

opportunities for women compared with the opportunities available to men. Staff members also 

discussed sexism in the broader culture. Adelante staff members did not discuss implicit bias as 

a factor in gender inequity, although this key message was to be conveyed in the reflective 

discussions. 

 

Encouragement from family, school, and other mentors to engage in STEM field 

opportunities.  
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Not having the encouragement/empowerment since they are in grade school about 

going to a career that is mainly male-dominated also has a big effect.  

 

We don't have many women in the engineer careers so it is hard for young girls to have 

someone to look up, which sadly has an effect when choosing a STEM Career since  

girls don't have that person they can relate to be their role model. 

 

Equitable access/opportunity for women/girls, particularly minority students. 

 

In our culture we are taught at a very young age that girls play with dolls and help with 

cleaning and cooking.  

 

Media portrays the boys as the strong ones, those that can build anything. Girls are 

portrayed as weak.  

 

A third area of understanding that DOW sought to build was knowledge of informal education 

strategies to engage girls in engineering. AM staff members reported that their understanding 

had, in fact, been deepened. When asked for examples, one staff member shared a specific 

strategy around helping girls understand the role of failure in engineering. 

 

Stating the importance of failure as part of engineering and as a life skill/lesson.  

 

Other staff members described the DOW activities as high-quality and useful rather than 

focusing on specific strategies. 

 

 [I learned] more ideas about hands-on activities that involved critical thinking and are 

related with engineering careers.  

 

OMSI presented different resources on how the facilitators can deliver STEM-related 

sessions. 

 

OMSI staff conceptualized a core component of AM staff’s professional development taking 

place through three reflective discussions to be held over the course of the DOW program. 

OMSI explained that the sessions aimed to impart specific knowledge around engineering and 
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gender inequity, taking the place of the educational workshops initially envisioned to convey this 

information. AM staff reported the reflective sessions to be highly beneficial; however, they 

shared a different perspective on the purpose and nature of the sessions. AM staff described 

the reflective discussions as time set aside to facilitate clear, ongoing communication about 

program implementation. They explained that the sessions were important for OMSI to provide 

updates about how the program was going, for AM staff to provide feedback to OMSI, and for 

the two teams to plan next steps.  

 

At each meeting, what [OMSI staff] would do is provide us with a summary of the 

activities that they did. With that summary, they also provided their own feedback […] 

providing us with detailed…why did they think an activity didn’t go as well as they 

thought, what was the behavior during the activity. […] And asking us for feedback, 

planning for what is next. 

 

AM staff emphasized that these face-to-face conversations were important because they 

cemented the strong partnership at the core of DOW. Staff provided an example of how the 

meetings helped facilitate the transition: new staff members at both OMSI and AM took on 

leadership roles in the program and the team used these meetings to figure out new ways of 

working together. We asked AM staff members how they would describe the reflective 

discussions (as a check-in meeting, an opportunity for learning, or something else). They 

strongly reiterated the communication aspect of the meetings and specifically stated that the 

reflective discussions were not PD sessions. 

 

It was definitely more of like a sharing time, checking in. I wouldn’t say they were training 

or professional development or anything like that. 

 

While reflective discussions can be used successfully for PD, the data indicate that the reflective 

discussions included in DOW did not lead to specific reflection on practice or skill building. In 

addition, there is evidence that the purpose of the reflective discussions was not communicated 

to AM staff in a way that explicitly positioned the discussions as PD.  

 

Finally, DOW aimed to inspire motivation among staff members to continue using DOW 

strategies and materials to engage girls in engineering. The data revealed a high level of 

motivation to continue using certain DOW activities and also showed evidence that those 
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activities are already being integrated into a range of Chicas after-school sessions and summer 

camps. AM staff members reported that as their colleagues not involved with DOW heard about 

the DOW activities—and particularly how much girls enjoyed the activities—they requested 

information about how they could implement the activities in their own after-school sessions. As 

a result, the staff member most familiar with the DOW activities has become the de facto point 

person, identifying “ice breaker” activities that would be a good fits for different ages and groups 

of girls and then explaining how to successfully implement them. 

 

The information and resources that OMSI provided have been very helpful because we 

have been able to adapt during our summer camps and other program activities.  

 

At the Family Engineering Night, there were activities the girls have been doing…like 

brain-teasers. So, I definitely have been taking advantage of that and bringing them to 

my other sessions. Some of the girls were not able to make it [to Family Engineering 

Night]. And for the girls who were not able to figure it out, to see if they could figure it out 

during the session. Then, that was passed along to the other facilitators as well. I know 

they were implementing them as well in their sessions with the high school girls and 

middle school girls as well. 

 

The other facilitators in the [after-school] program were able to implement some of the 

activities that were done during the OMSI sessions in their sessions […] They were 

simple activities, I wouldn’t go for the big ones. It was like icebreakers that they were 

doing. Or mini-activities that were done during sessions that were related with STEM. I 

would be sharing with [the other facilitators] how the girls liked [an activity] and they 

would ask me if I could explain it and give them more of an explanation of how to do that 

activity and how to implement it in their session. 

 

AM staff reported that six additional facilitators have become familiar with some or all of these 

“ice breaker” activities and have incorporated them into the sessions they lead, including 

sessions with middle school and high school girls. In addition, one AM staff member involved 

with DOW, and another staff member not involved, have both implemented more complex 

activities with the groups they facilitate; both have used the Surgical Solutions activity, and the 

staff member involved with DOW has also implemented the Base Isolation activity in a session 
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she facilitated. Altogether, AM staff estimate that all girls involved with Chicas have engaged 

with at least one DOW activity. 

 

We have about 500 students, and I know that every single student was exposed to DOW 

activities. 

 

This provides evidence that even though only three AM staff members were deeply engaged 

with DOW and participated in the PD activities, DOW nonetheless has filtered through the 

organization and permeated the Chicas program. This provides strong evidence that DOW will 

likely continue to have sustained impact at AM. 

 

While motivation is necessary for continued use of DOW strategies and activities, staff members 

also need to feel comfortable and confident in implementing those activities to keep doing so 

after the DOW program has ended. The evaluation found that DOW has, in fact, fostered 

increased comfort and confidence among the three staff members who have engaged in DOW. 

Previously, the AM organization had placed a priority on providing STEM-related experiences 

for girls, and the individuals involved in DOW had an interest in personally offering STEM-

related activities. AM staff reported, however, lacking the background and confidence needed to 

research and develop activities on their own. Participating in DOW provided clear instructions 

for specific activities, the opportunity to observe skilled facilitators implementing those activities, 

and some hands-on experience doing the activities themselves. 

 

I’m definitely not an expert in the STEM field, so that was not an area where I would say, 

“Oh, I’m going to do a STEM activity” or just Google stuff. Because at the end of the day, 

I wasn’t exposed to it enough to feel confident to deliver the activity. So, when I was 

exposed to it through the DOW project, we were personally able to hands-on, do the 

activities. I felt more confident to bring those activities to our program. 

 

Understanding the activities presented to the girls ahead of time was a big plus for 

[feeling more comfortable] because I could answer their questions. [Also] understanding 

more in-depth vocabulary and agenda flow for engineering activities.  

 

Being able to have the resources available with all the materials that we needed and all 

the information, it was super-easy to bring…when we wanted to bring the STEM topic to 
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the other sessions, it was so easy for us. Instead of going back and doing the research 

about it, trying to get information or activities. We already had all this, and we knew that 

the girls loved it, so we could pass it down to the other sessions. 

 

AM staff members particularly appreciated the clear instructions provided for each activity and 

the ability to contact OMSI staff with questions. In addition, the modeling provided through the 

embedded PD model gave AM staff the opportunity to see the activities in action and to learn 

how experienced facilitators implemented them. This was important because the AM staff had 

limited background in STEM and informal learning. Observing OMSI staff in action during DOW 

sessions provided a foundation for AM staff to begin using informal learning strategies to lead 

STEM activities.  

 

The agendas helped me out a lot. Having contact with [OMSI staff member] when I 

needed more information in regards to the activity or the materials needed[…] she would 

send me her agenda that had the specific materials, the description of the activity, and 

how to facilitate it. So the instructions were really clear in regards to that. Her agendas 

were clear in regards to what is the purpose of the activity, the materials, the procedures 

to follow in order to do the activity. […] Before implementing them in other sessions, I 

would pretty much see the whole activity done in the Echo Shaw session. 

 

Overall, AM staff members reported that DOW had an appreciable impact on their organization 

and on the girls participating in the after-school program. Staff members now have deeper and 

broader understanding of STEM-related programming and are better able to offer STEM 

experiences to the girls participating in DOW as well as to other girls throughout the after-school 

program. 

 

It has definitely allowed us to bring a broader set of STEM-related ideas. Before it was 

basic things, like “let’s build a tower with cups.” With DOW we have been able to expose 

all of our groups to more STEM-related activities. With Adelante Mujeres, it has definitely 

allowed us to do that. And that’s something we weren’t doing before.  
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Results:  
General Public 
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Results: General Public 
 

Engagement 

Although this evaluation focused primarily on the DOW programming and PD delivered in Year 

4, we also gathered exit survey data to examine visitors’ experience with the DOW exhibition at 

OMSI.  

 

The evaluation first sought to determine visitors’ level of engagement with the DOW exhibition. 

Visitors were presented with images of the five types of components included in the exhibition 

(water tables, shake tables, wind components, bridge, and text panels) and asked to indicate 

which they had used. The data indicate that engagement with the exhibition was strong, with 

nearly all respondents (99%) reporting that they used at least one type of component (See 

Figure 38). About two-thirds of respondents (65%) reported using one or two components, while 

the remaining third (34%) reported using three or more components. 

 

 

Respondents also reported engaging with a range of exhibit components. More than two-thirds 

reported using the shake tables (71%) and water tables (68%) and nearly two-thirds reported 

using the wind components (59%) (See Figure 39). About a third of respondents used the 

bridge (33%), while a smaller number of respondents (14%) reported engaging with the 

informational panels about engineers.  
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Figure 38. Number of components used  
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The evaluation also sought to determine the extent to which visitors enjoyed the DOW 

exhibition. The vast majority of respondents (91%) rated their agreement with the statement “I 

enjoyed this exhibit” as a “4” or “5” on a 1–5 scale where 1 meant “Disagree strongly” and 5 

meant “Agree strongly” (See Figure 40). 

 

 

 

When asked to identify what they most enjoyed about the exhibition, respondents mentioned a 

range of exhibition features. More than a third of responses (35%) identified one or more 

exhibition activities or components, such as the wind component, water tables, shake tables, or 

airplanes (See Table 6). A quarter of responses (25%) described characteristics of the 
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exhibition, including the hands-on aspect of the exhibition, the opportunity for personal 

interaction, and the challenges the exhibition presented. Other common responses included that 

the exhibition was child-friendly or child-focused (16%) and that respondents enjoyed engaging 

in the design process (12%) such as building or making things, designing and testing designs, 

and experimenting. Other responses discussed the topics presented in the exhibition (4%), such 

as science, engineering, and aerodynamics, and that the exhibition related to the respondent’s 

prior interest in the topic (1%).  

 

Table 6. Responses to "What I enjoyed most about  
the exhibition was…" 

Response Category 
% of Responses 

(N=586) 

Exhibition activities or components 35% 

Characteristics of exhibition  25% 

Child friendly/focused  16% 

Engaging in design processes 12% 

Overall exhibition design 5% 

Topics presented in exhibition 4% 

Exhibition related to respondent’s 
prior interests 1% 

Other 2% 

 
 

Sample comments are provided below. Many comments touched on multiple themes and, 

therefore, were included in more than one category. 

 

It's very interactive and creative. [My daughter] liked the ability to create her own and 

she had the freedom to do it. 

 

Getting all wet. It was awesome. [We] connected the hoses just right to the funnel and 

made the propeller spin. 

 

Being able to build and test structural integrity and watching other kids play. 
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The airplanes and how we used mechanisms to see if they would go further or higher. 

 

They have multiple activities and more than one seat at each station, so more than one 

kid can play. 

 

That it helps kids think about working things out on their own. 

 

That it's hands-on and play-based and that it didn't get too crowded today. 

 

Being able to test theories hands-on, which is better than someone telling you about it. 

 

Watching the children as they play, you could see the wheels turning as they figured it 

out, especially at [the] rainy city [component]. 

 

The variety of items for kids to interact with: building bridges, the water, being able to 

see what a sailboat does, and what simulates flying. 

 

All the green-friendly education and info that is suitable for kids. 

 

Watching the boys being creative and [that] the parents can participate. 

 

Respondents reported that they had fun while visiting the exhibition. The vast majority of 

respondents (89%) rated their agreement with the statement “I had fun doing the activities in 

this exhibit” as a “4” or “5” on a 1–5 scale where 1 meant “Disagree strongly” and 5 meant 

“Agree strongly” (See Figure 41). 
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Visitors also reported that the exhibit allowed them to be creative. A strong majority of 

respondents (86%) rated their agreement with the statement “This exhibit allowed me to be 

creative” as a “4” or “5” on a 1–5 scale where 1 meant “Disagree strongly” and 5 meant “Agree 

strongly” (See Figure 42). 

 

 

 

Knowledge 

To explore visitors’ understanding of the exhibition, we asked respondents how they would 

describe the exhibit to someone else. Responses encompassed many different domains, with 

few responses (10%) specifically using the words “engineering” or “engineer,” although some 
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responses conveyed concepts related to engineering activities and domains without using those 

words (See Table 7). Many responses (14%) indicated that the respondent would describe the 

exhibit as being about the environment or natural world, including events like earthquakes, 

natural disasters, water, air, and other natural phenomena. Others (11%) indicated that the 

exhibition was about science, saying that it related to physics, scientific discovery, or science in 

general. Some responses did identify the topic as engineering (10%), with several emphasizing 

that the exhibition provided a basic or accessible introduction to engineering for children. Still 

others identified the exhibit as being about building or construction (10%) or urban planning or 

public works (9%) including city planning, infrastructure, bridges, or transportation. Other 

responses (7%) discussed the design process, including problem-solving, being creative, 

experimenting, and testing. Many of these comments reflected the conceptualization of 

engineering that DOW sought to promote. 

 
Table 7. Responses to "If you were going to tell someone at home  
what this exhibit was about, what would you tell them?" 

Response Category 
% of Responses 

(N=631) 

Environment/natural world 14% 

Science 11% 

Engineering 10% 

Building/construction 10% 

Hands-on/experiential 10% 

Urban planning/public works 9% 

Describe exhibition elements/characteristics 9% 

General positives 7% 

Engaging in design processes 7% 

For children 6% 

Educational 5% 

Play 2% 
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In considering these responses, we examined the labels included in the DOW exhibition, 

including the example presented in Figure 43. 

 
 
Figure 43. Design a Rainy City label 

 
 
 
This label conveyed a great deal of useful information about how engineers solve problems 

related to the management of storm water in Portland. In examining this label, it also becomes 

clear how visitors may have understood this section as focused on the environment or urban 

planning rather than (or in addition to) the topic of engineering. 

 

Some respondents, when asked to describe the exhibition, focused on what the exhibit was like 

rather than what it was about. Some responses explained that the exhibition was hands-on or 

experiential (10%) or described specific elements or characteristics of the exhibition (9%) such 

as the bridge, boats, or the exhibition’s interesting or challenging qualities (See Table 7). Other 

responses emphasized that the exhibition was for children (6%), that it was educational (5%), or 

that it promoted play (2%). Finally, some responses provided general praise (7%), with most 

noting that the exhibition was fun. 
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Below are samples of how respondents said they would describe what the exhibit was about. 

 

Environment/natural world 

Hydro-dynamics. Natural resources and storm management. 

 

Learning about your environment. 

 

The environment and earthquakes and erosion. 

 

Hands-on about the environment. 

 

Earthquakes, natural disasters. 

 

 

Science 

It's lots of physics here. Pulleys, water, construction of different bridges is definitely 

physics. Kids can get principles from water flowing. 

 

Generally speaking, science and physics. 

 

Hands-on, interactive, challenging, problem-solving. You are doing scientific discovery 

and making changes to see if it gives different results. 

 

Learning about science and the way the world works with hands-on activities. 

 

Experimenting with physics. 

 

 

Engineering 

It was about mechanical engineering. 

 

Lots of fun activities. It makes me interested in engineering. This section is more 

engineering-related than science. 
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Kids learning about engineering concepts for planning a city [also coded “Urban 

planning/public works]. 

 

Learning about engineering. 

 

It's about basic hands-on engineering for small children. 

 

 

Building/construction 

Building is what it’s about. 

 

It's focused on building and helps kids with cognitive functioning and connecting the 

dots. 

 

Being able to build whatever the solution can be, and seeing if you are right are wrong. 

 

Building, working with your hands. 

 

Building. Tells you about building. I'm in construction. It gives me a chance to show the 

kids what I do. 

 

 

Urban planning/public works 

It is about city planning. It is interesting to see how difficult city planning is. 

 

Different ideas of thinking how cities are designed; future methods of preventing 

pollution. 

 

Bunch of exhibits: transportation, bridges. 

 

It's about city infrastructure and working with nature [Also coded “Environment/natural 

world”]. 
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As the data were collected, we continually reviewed them to check data quality and identify 

emerging patterns. As we examined the responses to the question about the topic of the 

exhibition, we wondered whether visitors understood that it was focused on engineering. To 

explore this, we added a survey item to assess the clarity of the engineering message and used 

the revised instrument for the second half of data collection. In this item, respondents were 

asked to rate how clear it was to them that the exhibit was about engineering. About two thirds 

(68%) rated the clarity as a “4” or “5” on a 1–5 scale where 1 meant “Not at all clear” and 5 

meant “Extremely clear” (See Figure 44). 

 

 
 
Below are sample comments from those who rated the clarity as a “4” or “5” as to why they 

provided that rating. 

 

Really obvious. Bridge, buildings, shake tables; there is an obvious engineering 

challenge in them. 

 

Walking in, it wasn't clear it was about engineering, but after reading the signs on the 

displays it became more clear, so I would give a #1 walking in and a #4 walking out. I'm 

really glad to see an exhibit on engineering. 

 

I have worked with engineers so I know what they do. 
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Importantly, some of those who rated the clarity as a “4” or “5” indicated that the engineering 

theme was clear to them but may not be clear to others, especially children. 

 

To me, it's fairly clear, but many people wouldn't know. I studied engineering and 

understand it. The bridge-building, especially, you realize has to go together in a certain 

way. 

 

I am sure it is engineering. Kids might not think that way, though. 

 

I figured it out based on the exhibits. A lot of signage discussed engineering. The 

displays about engineering also helped me. I am not sure whether kids know or not. 

 

My husband and I are both engineers. Certain parts spell out engineering, like the 

boards, but not the hands-on parts. I'm not sure if people who aren't into the engineering 

field would know. I didn't read the signs, though. 

 

Clear for us but not the kids. 

 

Finally, some respondents who rated the clarity as a “1” or “2” offered comments as to why they 

provided that rating. 

 

It's more about science than engineering. Engineers design these things, but kids aren't 

learning design. They're learning principles of science. 

 

Didn't see it until you said it. I see it now. 

 

The activities didn't all seem to fit together. The wind activity didn't seem real clear. With 

the bridges, I kind of get it. Engineering wasn't my first thought. 

 

[The] bridges and crane are engineering. [I] didn't make the connection for water. 

 

After respondents had shared their understanding of the exhibition in an open-ended way, we 

used a retrospective post-then-pre design to assess changes in respondents’ knowledge about 

engineering. Respondents were asked to consider three statements: (1) Engineering is a 
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creative endeavor; (2) Engineering contributes to many different aspects of daily life; and (3) 

Engineers help people. Respondents were asked to rate their current agreement with each 

statement on a 1–5 scale where 1 meant “Disagree strongly” and 5 meant “Agree strongly.” 

They were then asked to rate their level of agreement with these statements before they had 

come to OMSI that day.  

 

Levels of agreement in the retrospective pre-exhibit condition were high, with average ratings 

for each question falling between 4.2 to 4.6 (See Figure 45).  This indicates that visitors had a 

high level of understanding before viewing the exhibit on the day of their visit. Despite this high 

level of initial agreement, we observed statistically significant increases in levels of agreement 

when we compared the retrospective pre-exhibit condition with the post-exhibit condition for 

each item; that is, respondents reported even higher ratings when reflecting on their level of 

agreement after visiting the exhibition. 

 

 
“Engineering is a creative endeavor”  
Retrospective pre-exhibit condition (M=4.2, SD=1.04), Post-exhibit condition (M=4.81, SD=.46) 
t(220)=8.80, p=0.00 
 
“Engineering contributes to many different aspects of daily life” 
Retrospective pre-exhibit condition (M=4.47, SD=.92), Post-exhibit condition (M=4.81, SD=.46) 
t(220)= 6.42, p=0.00 
 
“Engineers help people”  
Retrospective pre-exhibit condition (M=4.6, SD=.807), Post-exhibit condition (M=4.86, SD=.441) 
t(219)= 6.58, p=0.00 
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As noted on page 16, 62% of respondents had visited the DOW exhibition prior to the day on 

which they provided their survey responses. This led us to ask whether prior exposure to the 

exhibit may have contributed to the high levels of understanding shown in the retrospective pre-

exhibit condition. To explore this, we compared the ratings of respondents who reported visiting 

the DOW exhibition previously with those who reported visiting it for the first time, but observed 

no significant differences in responses when comparing the two groups. We were surprised by 

this finding, and the reason for it is unclear. 

 

We asked a follow-up question of those respondents who reported rating their agreement with 

“Engineering contributes to many different aspects of daily life” as a “3” or higher in the post-

exhibit condition. Those respondents were asked to provide an example from the exhibit 

showing how engineering contributes to daily life. About half of the responses (51%) provided 

an example related to urban planning or public works, including comments regarding 

transportation, shipping, sewage/plumbing, and bridges (See Table 8). There were also many 

comments about the contributions of engineering to the safety and maintenance of these 

elements. Nearly a quarter of responses (22%) discussed the environment or the natural world, 

commenting on tsunamis, earthquakes, and flooding and how engineering assists in preparing 

for and responding to these phenomena. Other responses commented on the prevalence of 

engineering in everyday life such as the waterways in Portland (7%), discussed technology and 

vehicles that engineers create or improve (6%), or noted that the respondents learned how 

everyday things such as pulleys, bridges, or cranes work (5%). Additional comments addressed 

the design process engineers use (4%) or different branches of engineering or science such as 

civil engineering and physics (2%). Other comments (3%) included a general appreciation for 

engineers and an awareness of efficiency and innovation. 
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Table 8. Responses to, "Give me an example you learned  
from the exhibit of how engineering contributes to daily life." 

Response Category 
% of Responses 

(N = 380) 

Urban planning and public works 51% 

Environment/natural world 22% 

Prevalence in everyday life 7% 

Technology and vehicles 6% 

How things work 5% 

Design process 4% 

Branches of engineering or science 2% 

Other 3% 

 
We posed a similar follow-up question to respondents who rated their agreement with 

“Engineers help people” as a “3” or higher in the post-exhibit condition. Those respondents were 

asked to provide an example that they learned from the exhibit of how engineers help people. 

Nearly half of responses (45%) related to urban planning and public works, including comments 

about engineers' contributions to building bridges, building roads for travel and transporting 

goods, and managing water in the city (See Table 9). Nearly a quarter (21%) of responses 

focused on safety, such as engineers creating stable structures that last for a long time and are 

can withstand natural disasters such as flooding and earthquakes. Other comments focused on 

the environment and natural phenomena (7%), including responses about engineers’ work to 

harness wind energy and to respond to tsunamis and earthquakes. Some responses focused on 

engineers’ work in designing structures and systems within the built environment (6%), 

contributions to daily life in general (5%), and focus on solving problems (4%). Additional 

comments related to engineers making things work (4%) and developing technology or 

harnessing energy (3%). The remaining responses (4%) addressed a wide range of topics 

including job creation and raising awareness around emergency preparedness. 
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Table 9. Responses to, "Give me an example you learned  
from the exhibit of how engineers help people." 

Response Category 
% of Responses 

(N = 347) 

Urban planning and public works 45% 

Safety 21% 

Environment/natural world 7% 

Designing built environment 6% 

General impact on everyday life 5% 

Solve problems 4% 

Make things work 4% 

Technology and energy 3% 

Other 4% 

 
 

Other Comments 

We asked respondents to share feedback about aspects of the exhibition that they did not like. 

More than a quarter of responses (28%) identified broken or missing components or supplies, 

including the water area being closed on May 28, the bridge component being loose or not 

working well, that Legos/K’nex were worn out or did not fit together, and that boats were broken 

(See Table 10).   

 

Another quarter of responses (25%) negatively described conditions of their visit, such as the 

exhibition being crowded, the behavior of other visitors, and the noise level. Fewer than a 

quarter of responses (21%) discussed the usability of exhibition components, including a lack of 

supplies, difficulty with the pegs and connectors on the bridge activity, and water being too deep 

or a desire to change the speed of the waves. Others noted that they didn’t like aspects of the 

exhibition content (14%), citing that it was geared for older children, was too focused on children 

in general, or didn’t interest the respondent or live up to his/her expectations. Finally, others 

noted aspects of the exhibit layout (primarily that visitors got wet) (8%) or the quality of the 

instructions or text provided (4%). 
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Table 10. Responses to "What I did not like about this exhibition was..." 

Response Category 

% of 
Responses 

(N=114) 

Broken or missing components/supplies 28% 

Conditions of the visit 25% 

Usability of components 21% 

Content of exhibit 14% 

Layout of exhibit 8% 

Instructions panels/text 4% 

Other 1% 

 

 

Finally, we asked respondents if they wanted to share anything else about their experience with 

the exhibition. Nearly half of responses (43%) provided general praise about the exhibit and 

about OMSI (See Table 11).  

 
 
Table 11. Responses to "Is there anything else that you would like to  
share about your experience at this exhibit?" 

Response Category 

% of 
Responses 

(N=102) 

General praise 43% 

Good for children 17% 

Suggestions for improvement 16% 

Positive comments about exhibition elements 10% 

Educational 5% 

Hands-on 5% 

Not appropriate for younger children 4% 

Appreciated seeing female engineers 1% 
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Below are some sample comments that praised the exhibition and/or OMSI in general. 

 

It got me inspired and now I'm going to go home and get more books and build things. 

 

I really enjoy it. It's one of the exhibits we spend more time in. My son likes to know how 

things are built and here he can be creative. 

 

It was all positive vibes and no bad info. 

 

Keep doing what you're doing. Every time we come here, it' something different. It keeps 

the kids engaged. 

 

I can come here 15 times and still not see or know everything. 

 

Other responses emphasized that their children enjoyed the exhibition or that it was well suited 

for children (17%). 

 

It’s my kid’s favorite exhibit. 

 

It's great; [my child] spent a ton of time. 

 

It was fun. The kids loved it. 

 

It's great that this is available to kids and is so hands-on. 

 

Some responses (16%) suggested improvements, including providing sections, activities, or 

furnishings for younger children; reducing the amount of text on the labels; providing a way to 

wash or sanitize hands; featuring more engineers of color; and providing examples of how 

engineers interact with society. Other responses (10%) shared positive feedback about 

exhibition elements including the blocks, crane, water, and the number and variety of stations. 

Additional comments mentioned that the exhibition was educational and provided opportunities 

for children’s growth and learning (5%) and that it was hands-on and interactive (5%). Some 

responses noted that the exhibition was not suited to younger children or that their children were 
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too young to fully participate in the activities (4%), while others (1%) expressed appreciation for 

the presentation of female engineers. 
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Results: DOW Educational Model 
 
The DOW Educational Model sought to engage girls with experiences that illuminate the social, 

personally relevant, and altruistic nature of engineering by providing programming for girls, 

experiences for parents and caregivers, and PD for staff members in community-based 

organizations. Over the four years of the project, the OMSI team aimed to respond to its 

partners, the audiences it engaged, the broader social context, and its members’ own learning. 

While the DOW vision remained constant, the ways in which the project was implemented 

evolved over time. The team’s aim was to refine and improve the DOW offerings over the 

project lifecycle, and iterations continued up to the end of the project. For example, in Year 4, 

the PD provided to AM staff shifted to focus on a combination of the embedded PD model—in 

which AM staff observed the OMSI team in action—and reflective discussions, rather than 

workshops.  

 

Another example was in the language used to describe DOW. For most of the project, the OMSI 

team described DOW as a network.  As the evaluation examined the implications of network 

theory for DOW and shared these insights with OMSI project staff, the DOW team identified that 

the concept of “community” was more reflective of the DOW model than “network” and shifted 

the terminology accordingly. The OMSI team members emphasized that they had not previously 

discussed the meaning of “networks” or “communities” during the project nor reviewed the 

existing literature base around these models and had used the terms somewhat 

interchangeably during the project. The meaning and specificity of these terms emerged during 

reflections on the project as part of the evaluation process; as the Garibay Group team talked 

with the OMSI team to more fully understand the vision for DOW, the underlying model came 

more clearly into view.  

 

The evaluation of the DOW Educational Model is based on the following description provided by 

OMSI staff in summer 2017. It reflects the vision for the program as it had evolved to that point.  

 

The vision for the DOW model is to empower and promote girls’ pursuit of engineering 

careers by cultivating a community of stakeholders (including OMSI staff, CBO staff, 

engineering role models, and caregivers) to engage girls with experiences across 

different contexts (community, museum, home) that illuminate the social, personally 

relevant, and altruistic nature of engineering.  
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The description includes three components: (1) Cultivating a community of stakeholders, (2) 

Engaging girls with experiences across different contexts, and (3) Illuminating the social, 

personally relevant, and altruistic nature of engineering. As the third component has been 

addressed in the preceding sections of this report, the following section focuses on the first two 

components. Since the current report focuses on Year 4 of the project, this section primarily 

discusses the implementation of DOW in partnership with AM. A limited discussion of the 

partnerships with Girls, Inc. and Boys and Girls Club is also included. 

 

Component 1: Cultivating a community of stakeholders 

The first component of the DOW Educational Model addresses the goal of cultivating a 

community of stakeholders centered on the girls involved in DOW; it focuses on engineering 

activities and careers. To explore the extent to which DOW cultivated this community, we have 

constructed a series of diagrams which depict the relationships within the community related to 

engineering. That is, these diagrams serve to illuminate the relationships that empower and 

promote girls’ pursuing of engineering activities and careers rather than relationships that 

provide support or empowerment in more general ways. 

 

Figure 46 depicts the starting point from which DOW emerged. The girls participating in the 

Chicas after-school program are pictured at the center of the diagram (blue circle). Individuals 

and groups that OMSI identified as part of the community to be cultivated (OMSI staff, AM staff, 

guest engineers, and the girls’ parents/caregivers) are depicted in green circles. At the start of 

the project, AM had an emerging relationship with the girls it served related to engineering, as 

indicated by the dashed line—that is, AM was beginning to offer STEM-related programming 

and provide exposure to STEM-related careers for girls in the Chicas program.  At that time, no 

other green circles had relationships with the girls concerning engineering. At the start of the 

project, however, OMSI had a pre-existing, moderately strong relationship with Adelante 

Mujeres that focused on engineering or related STEM domains more generally. OMSI had 

emerging relationships with the guest engineers. 
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Figure 46. Starting point for community of DOW stakeholders 

 

 

Figure 47 depicts a hypothetical, mature community of DOW stakeholders. In this diagram, all 

four green circles have relationships with the girls concerning engineering. AM staff and 

parents/caregivers are depicted with strong relationships and OMSI and the guest engineers 

have moderately strong relationships. As a result, it is clear that the girls are positioned in the 

center of a community in which different stakeholders provide encouragement, support, and 

opportunities related to engineering. 
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Figure 47. Hypothetical mature community of DOW stakeholders 

 

 

Relationships also exist among the green circles, indicating the ongoing connections required to 

nurture a community of stakeholders. For example, a moderately strong relationship is depicted 

between OMSI and parents/caregivers, who are likely to require support in order to provide 

guidance to their girls. An AM staff member described the importance of OMSI offering 

educational opportunities for parents and caregivers: 

 

And at the same time, it was also not only exposing the students but also creating that 

consciousness among the parents and exposing them to the STEM fields. And sending 

projects with the girls home so the parents could also learn what the girls were doing in 

the sessions…Not just delivering workshops for the students but also a lot of teaching 

for the parents. More than sending activities home and exposing them to the field by 

their daughters talking to them about it, it was also bringing [parents] to the workshops or 

to the schools and offering them workshops around the STEM field. 

 

Clearly, many factors contribute to development of a mature community, including the resources 

available, partner needs and priorities, and the skills and readiness of particular staff members. 
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Figure 48 depicts the current status of the DOW stakeholder community based on the evidence 

obtained in this evaluation. It illustrates the strengthened relationship between AM staff and the 

girls concerning engineering. This connection has been fostered and cultivated through the 

DOW program by increasing AM staff members’ exposure to, comfort in, and confidence in 

delivering engineering activities to the girls.  

 

Figure 48. Current community of DOW stakeholders 

 

 

This connection between AM staff and girls is moderately strong; AM staffers are still developing 

their skills in engaging girls in engineering activities. The data indicate that staff did gain 

awareness and confidence related to the DOW activities specifically. AM staff did not appear, 

however, to gain general strategies around informal science and engineering education. In 

addition, the data indicate that AM staff are actively and enthusiastically incorporating small-

scale, ice-breaker, or brain-teaser activities with the girls in the Chicas program. There is also 

evidence that staff intend to implement one or two of the larger-scale, more complex 

engineering activities that OMSI staff implemented during DOW. It is possible that AM staff may 

have developed stronger skills had they engaged in formal professional development activities 

in addition to the embedded PD and the three reflective discussions.  
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The diagram also illustrates strengthened relationships between the guest engineers and OMSI 

and an emerging relationship between the guest engineers and the girls, one that developed 

during the DOW sessions. To explore the role of the guest engineers within the DOW 

community, we asked guest engineers for their perspectives on what their participation might 

bring to the girls in the DOW program. They reported their hopes to build awareness of 

engineering, serve as role models, and inspire excitement and confidence. 

 

I envisioned that my participation would increase awareness of [the respondent’s field], 

provide another example of what a career in engineering could look like, and prove 

another positive example of a woman in a STEM field. 

 

I hope to get the girls excited about science and engineering. I have degrees in 

[respondent’s fields]....I hope[d] I could show them that they can be whatever they want. 

 

Next, we asked the guest engineers about the girls’ responses to their visits. Both engineers 

provided positive feedback, noting that girls were engaged and interested during their visits and 

asked good questions. One engineer noted that some returning girls remembered her and her 

research from her previous year’s visit, which she felt demonstrated that she’d had an impact. 

 

I had a really good time with the girls. They had a lot of good questions for me… 

 

The girls were high-energy, with different levels of engagement during the first half of the 

session, when I talked about what I do for a living and answered their questions. The 

vast majority of the girls were at least somewhat engaged, with the majority very 

engaged (listening, answering questions, asking questions, participating in discussion). 

 

We also asked the guest engineers about the extent to which they felt they were part of a 

network of stakeholders supporting girls in the context of DOW (OMSI was using the term 

‘network’ at that time rather than ‘community’). While neither engineer reported feeling part of a 

network or community around DOW, one guest engineer did express the importance of female 

role models. 

 

I don't feel that I am connected to this network. I worked only briefly with OMSI staff in 

DOW context, and don't know any of the other stakeholders. 



 

Garibay Group | DOW | Phase II Summative Evaluation | Fall 2017 89 
  
  
 

 

 

More and more I miss having a female role model in my own field, and I am more aware 

of the importance a role model can have. 

 

One guest engineer shared that she wanted to be more involved in the DOW community, 

indicating that there may be opportunities to deepen the involvement of local female engineers 

in supporting girls and possibly other stakeholders, such as parents/caregivers or CBO staff. 

 

I would have liked to participate more in this program, but was often not given the 

opportunity. Although I was involved with the initial activity creation, I was never included 

in later activity creation meetings beyond the first. Later, I was not included on critical 

emails regarding the time and date of the capstone event, and therefore could not 

participate. 

 

Importantly, Figure 48 illustrates that parents and caregivers are not yet engaged in the 

community as it relates to supporting their girls in learning about engineering. It is clear from the 

data that parents and caregivers are highly engaged in supporting their girls’ education and 

professional aims in general. The evaluation, however, yielded no evidence that parents and 

caregivers are engaged as stakeholders specifically in empowering and promoting girls’ pursuit 

of engineering activities or careers. One AM staff member emphasized the importance of 

engaging parents and caregivers and the ways that DOW had intended for parents to become 

engaged in the DOW community. 

 

As we all know, working with Latino families…we say it in our program, if we want 

students to be successful we must bring the entire family on board. So, with the DOW 

project, that was a crucial component of it. We wanted to make sure that the families 

were aware of what the girls were doing and that they were also learning with their 

daughters about STEM fields. That was a really important part of this project. Although 

maybe not all parents took as much as we wanted them to, I know that all the parents at 

least heard about it through the project that their daughters took home. And then we had 

those parents who were able to come to the workshops and do hands-on activities and 

were able to visit OMSI. 
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This AM staff member reported that parents and caregivers were exposed to DOW through a 

take-home activity. OMSI staff, however, provided an update stating that the activity was not 

implemented as planned and instead was handed out and explained by the AM staff at a later 

time. The evaluation data revealed that the activity was not completed at home and parents and 

caregivers did not engage in it with their girls. 

 

Figure 48 also illustrates that the current relationship between OMSI and AM is even stronger 

than it had been at the beginning of the project. The evaluation has revealed two factors that 

have contributed to strengthening this partnership. First, both organizations capitalized on an 

overlap in their respective needs and goals in developing DOW. AM staff members explained 

that their organization had identified STEM as a priority for the Chicas program years ago:  

 

You know, I think OMSI came in at the perfect time, that our organization was staring to 

evolve into more of the STEM-related fields. [When representatives from the two 

organizations had their first meeting], we talked to them about wanting to do more 

STEM-related activities and with that, wanting to do a STEM camp. We started building 

that relationship with OMSI way back then, knowing that later on we wanted to build 

something bigger. So it was crucial that we had a solid relationship between OMSI, 

Adelante Mujeres and Chicas, as well as a solid relationship with the students and the 

families. OMSI definitely came in at a perfect time to build that relationship with Mujeres. 

To be active members, partners with the organization. They really came in to start that 

STEM component that we needed for the program.  

 

The partnership developed between OMSI and Girls, Inc. through DOW in Year 3 provides a 

contrast where the partnership did not prove to be especially strong. In that case, staff members 

who were interviewed noted that Girls, Inc. already had a robust national STEM initiative in 

place and was not in search of additional engineering programming. Girls, Inc. staff also noted 

that they had experience in STEM and in engaging girls (Garibay Group, 2016). 

 

A second factor evident in the data is that OMSI actively and consistently sought feedback from 

AM staff members then acted on that feedback to develop and later revise girls’ programming.  

 

At the beginning of this project, OMSI took our staff to OMSI for one day of training and 

also brainstorming of what the project would look like, what activities they were going to 
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do with the girls, how they were going to take the parents there, and what exhibits did we 

want them to participate in. During that day of training and brainstorming, we were taken 

to one of their big warehouses where they start building all of those exhibits. At those 

warehouses, they had all these activities that they wanted the staff to try out. And then 

once we tried it, we would provide feedback. Whether “hey, it’s gonna work for the girls” 

or “maybe we should add this component to it.” And so they really wanted our feedback 

on how they could make that appealing to our Latino families. 

 

And they also listened to our feedback. They were very respectful…when we had any 

feedback for them, they took our feedback very well and then the next time we noticed 

that they did take our feedback because things have changed or they had improved. 

 

This commitment to requesting and acting on feedback not only demonstrated respect for AM 

as a partner in DOW but also ensured that the programming was highly appropriate and 

relevant to the girls AM served.  

 

To summarize this component of the model, we provide a diagram depicting the progression of 

community development we have discussed. The starting point for DOW is shown at the left, the 

current DOW community in the middle, and the hypothetical “mature” community at the right 

(See Figure 49). This diagram illustrates the progress OMSI has made in cultivating the DOW 

community and offers a vision of the future.  
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Figure 49. Starting point, current, and hypothetical mature community of DOW 

stakeholders 

 

 

Component 2: Engaging girls with experiences across different contexts 

The second component of the DOW Educational Model aims to engage girls with engineering 

experiences across different contexts, including community, OSMI, and home environments. 

This evaluation found evidence that DOW engaged girls with varying levels of intensity across 

two of the contexts: community and museum. Experiences in the community context were 

delivered through the five sessions delivered at AM and a field trip to Nike. As detailed above, 

DOW delivered a robust engineering experience at AM that effectively engaged girls with 

engineering activities. The field trip to Nike was a single short-duration experience that girls 

reported as a highlight of their involvement with DOW. A family trip to OMSI served as a one-

time short-duration experience in the museum context well received by both girls and 

caregivers. 

 

The vision for DOW also included engaging girls with engineering activities at home. The OMSI 

team hoped identified a take-home activity as a method to engage girls and parents/caregivers 

together in the home environment. OMSI staff developed an activity for this purpose, which 

unfortunately was not implemented as planned. The AM staff only handed out and explained the 

activity at a later date.  
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The evaluation has found no evidence to indicate that girls engaged with engineering activities 

or conversations at home. Data from the girls’ focus groups indicated that very few participants 

completed the take-home activity. Two participants in a parent/caregiver focus group reported 

their girl bringing the activity home but did not participate in its completion. One participant did 

indicate their daughter did the activity with her brother. Overall, however, no evidence existed of 

other engagement through sustained conversation or follow-up investigation. 

 

The data suggest that the DOW Educational Model had varying degrees of success in different 

CBO contexts (Garibay Group, 2016). For example, DOW has been seen to work most 

effectively in after-school programs with consistent attendance and less so in drop-in settings. 

(For example, the relatively loose structure at Boys and Girls Club (BGC) meant all youth did 

not consistently attend DOW activities.) In addition, longer sessions appear more suited to DOW 

programming than shorter sessions, since sufficient time is needed for iteration and 

experimentation. These examples show how the CBO context contributes to and changes the 

implementation of DOW. As such, community context—rather than just being a location or 

setting of program activities—appears to be essential ingredient of the program. 
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Conclusions 
 
DOW was a dynamic, evolving project that had ambitious aims for building a community of 

stakeholders to promote girls’ pursuit of engineering careers. The team refined its 

implementation until the very end—most notably around the PD component—to remain 

responsive to the needs of AM, the girls and parents/caregivers served by AM, the broader 

community and political context, and the OMSI team’s own learning.  

 

While this evolution had positive ramifications from a programmatic perspective, the changing 

nature of the project proved a challenge for the evaluation to capture outcome data since 

elements were not held constant over time. (Recall that Years 1 and 2 were slated for front-end 

and formative evaluation while Years 3 and 4 were planned as summative.) As a result, the 

following conclusions largely reflect the work of DOW in Year 4, although we were able to draw 

some conclusions from data collected in prior years. In the future, it would be useful for the 

OMSI team to identify the point at which sufficient interaction and maturity have taken place in 

order to hold a project such as DOW constant and then examine its effects.  

 

Girls 

This evaluation found that DOW had its strongest outcomes in engaging of girls in engineering 

activities in Year 4. Attendance at DOW sessions was strong and respondents reported 

relatively high levels of enjoyment. The field trip to Nike was a particularly enjoyable aspect of 

DOW this year. Girls, especially new girls, seemed to have also enjoyed the hands-on activities 

and found them to be memorable. The hands-on activities engaged girls in solving real-world 

problems, positioning participants as actors in helping others and making the world better. 

 

There is also evidence (albeit indirect) that girls demonstrated persistence during DOW 

activities, particularly given the time constraints of the program sessions. The data indicate that 

girls were aware of the purpose of iteration, the process of trying and testing new designs, and 

what strategies to use in the face of failure. Further, the overall message of empowerment 

seemed to stay with the girls. They understood that they could do engineering activities and 

solve problems, that solutions didn’t have to be right the first time, and that strategies were 

available to them when they got stuck. 
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While we found positive outcomes around engagement, girls’ interest in continuing with 

engineering activities was moderate. It suggests that participation in the program may not have 

necessarily sparked strong interest in engineering or in continuing to pursue the types of 

activities introduced in the program. As AM staff members pointed out, however, engagement 

with DOW nonetheless remained high. 

 

Although small sample size limited our conclusions about learning over the course of the 

program, the quantitative data suggest small increases in knowledge that engineers help and 

solve problems. Data from open-ended survey items more clearly indicate that many girls, by 

the end of the program, could more clearly describe engineering and provide more examples 

(and more specific examples) of what engineers do.  

 

Due to sample size, the conclusions that we can draw comparing new and returning participants 

are limited. The data do seem to suggest that returning girls entered with greater knowledge 

that engineers help people. This finding is consistent with the Year 3 evaluation results. The 

important implication is that girls who went through the program last year gained and retained 

this information. A second implication, however, is that when girls participate for a second year, 

they are revisiting content around altruism that they had already mastered, indicating a missed 

opportunity for expanding their learning. The data may also indicate that returning girls entered 

with greater knowledge that engineers solve problems; this has implications about further 

opportunities for returning girls to deepen their learning. 

 

Finally, data suggest that DOW had limited impact on the importance that girls place on 

engineering in general and, on the value of engineering in their lives more specifically. Survey 

respondents rated the level of importance of engineering as moderate, with no changes 

observed between the pre- and post-program survey data. Participants’ responses about the 

importance of engineering were lukewarm, although most did note that engineers helped 

develop many of the products they use (e.g. cell phones). Data from both samples indicated that 

girls associated engineering with tangible objects that were useful in their lives. 

 

Parents/Caregivers 

Although data indicate that the number of parents/caregivers engaged with DOW was limited, 

the number did increase compared to Year 3. Those parents/caregivers who participated in 

workshops enjoyed them, and the vast majority of workshop participants surveyed reported 
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having learned something. The data indicate, however, that DOW did not build strong 

awareness among parents/caregivers concerning engineering or gender equity in engineering. 

Few individuals in surveys or focus groups described specific things they learned. Additionally, 

while caregivers talked generally about supporting their daughters by encouraging their pursuits 

and interests, few articulated specific strategies for supporting their girls in science or in 

pursuing engineering/engineering-related activities. This suggests that workshops may not be 

the optimal strategy to help equip parents and caregivers with the knowledge required to 

support their girls in pursuing engineering. (This finding is also consistent with Year 3 evaluation 

results.) 

 

Parents and caregivers who attended FEN reported high levels of enjoyment. Those adults in 

focus groups were enthusiastic about their visits to OMSI and saw them as positive learning 

experiences for their daughters.  

 

Given that parents/caregivers engaged in Adelante Mujeres services are heavily involved in 

their daughters’ lives and education, it seems worth the continued effort to identify approaches 

that might reach more of them and engage parents/caregivers at a deeper level.  

 

Since the emphasis is on building a community of stakeholders to support girls, engaging 

parents and caregivers seems critical to the success of a project such as DOW. Going forward, 

OMSI is encouraged to explore models beyond workshops for parent/caregiver participation and 

to create a structure for engagement at home beyond a single take-home activity. 

 

Adelante Mujeres Staff 

The evaluation found that DOW provided AM staff with clear examples of engineering activities 

for the girls they serve and demonstrated the process of delivering high-quality engineering 

activities in the after-school setting. AM staff members involved in DOW reported becoming 

more comfortable and confident in offering engineering activities and, in fact, had already taken 

significant steps to incorporate DOW activities into the Chicas after-school and summer camp 

programs. Data indicate that staff members found the activities highly engaging for girls and 

motivated them to implement activities that served more than 500 students. Staff members 

reported that the clear instructions, opportunity to observe OMSI staff leading activities, and 

hands-on experience with the activities improved their abilities to implement the activities 

independently.  
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AM staff also reported gaining awareness of gender inequity in engineering and learning 

strategies for engaging girls in engineering. The evaluation did reveal specific knowledge gained 

about gender inequity in engineering among AM staff members; it is unclear, however, whether 

staff members gained any strategies to engage girls in engineering beyond the ability to 

implement the specific DOW activities. It is also unclear to what extent AM staff members could 

identify the field of engineering and distinguish it from the broader context of the “STEM field.” It 

seems that the PD approach used in Year 4 lacked sufficient focus or depth to build the skills 

and knowledge CBO staff would need to independently offer robust engineering activities to the 

girls they serve. To strengthen the PD model, OMSI staff could consider linking the reflective 

discussions more clearly to PD aims and to the existing work on reflective practice for 

professionals working within informal STEM learning. The OMSI team could draw on the 

existing research that has identified critical factors and the process of reflective practice to 

implement a more formal, structured process for building skills and knowledge among CBO 

staff. 

 

General Public  

The evaluation found strong evidence that visitors enjoyed the DOW exhibition, had fun during 

their visits, and engaged with a range of exhibit elements. On a 1–5 scale where 1 meant 

“Disagree strongly” and 5 meant “Agree strongly,” the vast majority of respondents rated their 

agreement with the statement “I enjoyed this exhibit” as a “4” or “5” (91%) and rated their 

agreement with the statement “I had fun doing the activities in this exhibit” as a “4” or “5” (89%). 

In addition, 99% of respondents engaged with at least one exhibition component in the exhibit.  

 

The data also indicate that respondents increased their understanding of the nature of 

engineering. On the retrospective pre- then post-survey items, we observed statistically 

significant increases in the levels of agreement that engineering is a creative endeavor, that 

engineering contributes to many different aspects of daily life, and that engineers help people. 

These gains were observed despite the fact that respondents had already reported high levels 

of agreement in the retrospective pre-exhibition condition. Respondents gained awareness 

regarding the contribution of engineering to urban planning and public works as well as its 

connection to the environment and natural world. 
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For many respondents, however, it was unclear that the exhibition focused on the topic of 

engineering. When asked how they would explain the exhibit to others, just 10% of respondents 

related it to engineering, although some respondents discussed engineering concepts without 

using the term. When asked directly about the clarity of the engineering message, about two-

thirds (68%) rated the clarity as a “4” or “5” on a 1–5 scale  where 1 meant “Not at all clear” and 

5 meant “Extremely clear,” but a number of those individuals specified that the theme was clear 

to them due to their own knowledge or background but might not be clear to others, especially 

children. 

 

Overall, respondents gave positive feedback about the exhibition, noting that it was hands-on 

and interactive, child-focused and child-friendly, fun, and educational. 

 

DOW Educational Model 

Although it is not yet fully realized, DOW Educational Model appears to holds some promise for 

building community around girls in order to support their engagement with engineering. 

 

The model demonstrated its greatest success in engaging the AM staff as partners in that 

community. The relationship with AM was well timed, since the organization was seeking to 

expand STEM offerings, and grew from a pre-existing relationship that provided a foundation for 

successful collaboration. The partnership was also grounded in OMSI’s demonstrated 

commitment to seek and act on feedback from AM staff.  

 

The evaluation also revealed that selection of CBO partners was a key factor in the success of 

projects like DOW; the CBO and its context are critical to a program, not just as settings in 

which to deliver programming. OMSI will be best served by choosing a CBO interested in 

expanding STEM offerings and providing staff with robust PD including specific skills and 

knowledge.  

 

The embedded PD model—in which AM staff observed OMSI staff delivering sessions—was a 

helpful component since AM staff members had limited STEM background or experience with 

informal learning strategies. It appears, however, that additional elements are needed to build 

CBO staff’s skills and knowledge.  It seems likely that the Reflecting on Practice work 

spearheaded by the Lawrence Hall of Science and the PD literature beyond the informal 

learning sector could both offer tested models for delivering successful PD and identify 
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evidence-based characteristics of successful PD models. Additionally, it appears that this type 

of project also requires planning for sustaining the community if and when OMSI moves to 

another CBO. Ideally, the PD would engage a critical mass of staff members and/or establish a 

structure for dissemination through the organization.  

 

The field trip to Nike and the involvement of the guest engineers provide examples of how 

community stakeholders have been successfully involved in supporting girls. Efforts to expand 

and deepen such involvement could further develop the community of stakeholders and provide 

more meaningful experiences for girls.  

 

Although parents/caregivers in the AM community are highly engaged and supportive of their 

girls, they have not been drawn into the DOW community of stakeholders. OMSI might be well-

served to consult the literature around migrant education, Head Start, and/or engaging the 

parents of English Language Learners in K-12 schooling in order to identify strategies adaptable 

to informal learning. For example, some programs in these domains have reported success 

when using home visits rather than outside events. 

 

Among DOW’s strengths are its focus on a conceptualization of engineering well-grounded in 

research on engaging girls (for example, Fadigan & Hammrich, 2004; Jenkens & Pell, 2006; 

NAE, 2008; Weisgram & Bigler, 2006) and the OMSI team’s unwavering focus on bringing that 

vision of engineering into all aspects of the project. OMSI may wish to use a similar approach to 

conceptualizing the model, perhaps looking to the literature to identify how to build such a 

community and what key features are associated with its success. The OMSI team, for 

example, had talked about DOW as a “network” for the first years of the project. When we 

worked with them and brought in network theory and discussed its implications for the 

evaluation, however, the team realized that a network wasn’t the best reflection of the model. A 

similar look at the literature around “community” might reveal that this term has specific 

meanings and particular features that may or may not reflect the DOW model. Understanding 

the theoretical foundations and evidence base associated with a “community” model could help 

the OMSI team identify and draw on a theoretical perspective to inform and clarify its vision. 

This theoretical grounding could provide strength and rigor to the DOW Educational Model, just 

as the theoretical grounding has structured and supported the vision of engineering that DOW 

promotes. 
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Appendices 
 
Appendix A: Description of Girls’ Activities 
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Appendix B: Parent Workshop Content 

January 20 Workshop: Gender Equity in Engineering 
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March 23 Workshop: Engaging Girls in Engineering 
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Appendix C: Content of Reflective Discussions 
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Appendix D: Photos of DOW Exhibition 
 

 

 
 Bridge component Water component 
 
 

 
 Shake table 1 Shake table 2 
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 Wind component Text/image panels 
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Appendix E: Girls’ Responses to “What is Engineering?” 
 

Category Pre-program survey response Post-program survey response 

Pre-survey 
response 

only 

No lo se 
(I don’t know) 

 

Engineering is (when) a person designs or 
creates things. 

 

I would say engineering is creating something  

Es una persona que cea cosas o disena 
cosas. 
(It’s a person that creates things and designs 
things) 

 

Engineering is about solving problems  

A 

Can you help me? I don't know what 
engineering 

Que es mucho computadoras (That it’s a lot of 
computers) 

? Aprende mucho y te divertes (They learn a lot 
and you have fun) 

I don't know what engineering means. They're project-making people 

"Can you help me" is engineering Engineering is fun 
 

I don’t know It was so interesting, so many machines 
 

B 

Engineering is a person who creates or makes 
things/stuff. 

Ingenieria es alguien que inventa. (Engineering 
is someone who invents) 

It's a person who builds stuff. Personas que construyen cosas 
(People who build things) 

It's a person who comes up with cool gadgets 
to make peoples' life easier. 

It's when you come up with ways to help other 
people 

Que es muy divertido 
(It’s very fun) 

Es donde puede hacer 
(It’s where you get to do/make things) 

I think it's about a person who makes things. Es algo que ayuda a muchas personas 
(It’s something that helps a lot of people) 

Engineering is something that you can build in 
your own design 

It's art and creating new and helpful creations 

Ingenerio es cual algien andas estudiando. 
(Engineering is when someone keeps on 
studying) 

Engineering is interesting 

Engineering is a job that people can create or 
discover new things. (OMSI) 

Es algo maravilloso; incluyendo ciencias, 
matematicas, y mas 
(It is something marvelous, including science, 
math, and more) 

It’s something that involves science Hard, creative, imagine 

C 
Someone who builds IDK 

(I don’t know) 
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Appendix F: Girls’ Responses to: “What are three examples of what engineers 
do?” 

Group Pre-program survey response Post-program survey response 

Pre-survey 
response 

only 

1. Disenar (Designing) 
2. Crear (Creating) 
3. 

 

A 

1. I don’t know 
2. 
3. 

1. ? 
2. ? 
3. ? 

B 

1. ? 
2. ? 
3. ? 

1. Fix things 
2. Making things 
3. Help you learn 

1. No 
2. Lo 
3. Se 
(I. Don’t. Know.) 

1. Build 
2. Create 
3. Experiment 

1. I don’t know 
2. 
3. 

1. Areglar (Fixing) 
2. Ayudar (Helping) 
3. Construir (Building) 

1. No lo se (I don’t know) 
2. No lo se (I don’t know) 
3. No lo se (I don’t know) 

1. Engineers design things 
2. Work with all the people 
3. Build things 

1. I don’t know 
2. I don’t know 
3. I don’t know 

1. Help people 
2. Make things 
3. Make art 

1. I don’t know 
2. 
3. 

1. Design a lot of things 
2. Build things 
3. Invent things 

C 

1. They build technology 
2. IDK 
3. IDK 

1. Problem solving 
2. Thinking 
3. Teamwork 

1. Combierten algo (They transform 
something) 
2. 
3. 

1. Never give up 
2. Word hard 
3. Learn new things 

1. Construllen (They build) 1. Actividades (Activities) 
2. Resolver problemas (Solving problems) 
3. Ciencias y matematicas (Science and math) 

1. Projects (zipline) 
2. Study the ocean 
3. I don’t know anything else 

1. Actividades (Activities) 
2. Ciencias (Science) 
3. Resolver problemas (Solving problems) 

1. Build stuff 
2. Use technology 
3. 

1. Help people 
2. Fix things 
3. Make stuff 

1. Designing buildings 
2. Creating things 
3. 

1. Build things 
2. Math 
3. Science 
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Appendix F: Continued 
Girls’ Responses to: “What are three examples of what engineers do?” 
 

D 

1. Build houses 
2. Make blueprints 
3. I don’t know 

1. Make buildings 
2. Create dams, like beavers 
3. IDK (I don’t know) 

1. Descubren cosas (Discover things) 
2. Asen cosas (Make things) 
3. Mescla mucho liquids (Mix a lot of 
liquids) 

1. Build things 
2. Save water 
3. 

1. Create stuff 
2. Invent things 
3. Have fun 

1. Inventan cosas (Invent things) 
2. Trabajan (Work) 
3. Disenar cosas (Design things) 

1. Building stuff together  
2. They make things safe 
3. Help people 

1. Work hard 
2. Never give up 
3. Learn how things work 

1. Ayudar a la comunidad (Help the 
community) 
2. Crear ideas para mejorar cosas (Come 
up with ideas to make things better) 
3. Construir (Build) 

1. Construir cosas y disenar (Build things and 
design) 
2. Ayudar a la gente (Help people) 
3. Reparar cosas (Fix things) 

1. Build stuff 
2. Plan stuff 
3. Technology 

1. Trabajar juntos (Work together) 
2. Hacen cosas (Make things) 
3. Son inteligentes (They are smart) 

1. Solving problems 
2. Helping people 
3. Do math 

1. Help people 
2. Design things 
3. Write reports 

1. Help people 
2. Build things 
3. Make things safe 

1. Dibujos (Drawings) 
2. Usar computadoras (Use computers) 
3. Diseñar cosas (Design things) 

 


