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1. EXECUTIVE SUMMARY 
 
The Program for Women in Science and Engineering (PWSE) Needs Assessment was conducted during 
the 2008-2009 academic year with the goal of providing information that would help enhance the PWSE 
educational outreach activities that are directed toward the recruitment of girls (K-12) and women 
(community college transfer students) into the fields of Science, Technology, Engineering, and Math 
(STEM) and associated programs at Iowa State University.  
 
Data were collected from multiple stakeholder groups at three different stages in the academic year. 
The first point of data collection occurred at the Taking the Road Less Traveled Career Conferences in 
October of 2008. Separate focus groups were conducted with parents of conference attendees and 
teacher/educators who brought students to the conference. Forty-six parents and teachers participated 
in the focus groups. The second data collection point took place at the Taking the Road Less Traveled 
Career Conferences in April of 2009. Paper surveys were distributed to all students who attended the 
conferences. A total of 999 students completed the surveys for a response rate of 78%. The third and 
final data collection point occurred in May of 2009 and included an online educator survey distributed to 
all math, science, and talented and gifted (TAG) teachers in the state of Iowa. Four hundred and fifty 
seven teachers completed the survey.   
 
From the October 2008 focus groups, parents and teachers stated that lack of exposure to STEM 
activities and programs and female role models contributed to young women and girls not pursuing 
STEM fields. Both parents and teachers shared that there needs to be more opportunities for young 
women and girls to actively engage in math and science through hands-on activities, fields trips, 
mentoring, as well as with women working in the STEM fields. Parents and teachers mentioned a need 
to support technology in the classroom as well as interactive teaching methods but raised concerns 
about budget constraints. Additionally, parents and teachers mentioned that peer pressure and wanting 
to be “cool” continues to affect the choices of young women and girls to pursue interests in math and 
science. Regarding how PWSE can assist parents and teachers, participants indicated a desire to have 
more information and resources to share with their daughters/students to encourage STEM field 
exploration as well as providing opportunities for young women and girls to actively engage in STEM 
activities through workshops, conferences, and speakers.  
 
From the April 2009 student survey, students indicated that their science teachers are most likely to talk 
with them about careers in STEM fields followed by their school counselors and math teachers. The 
majority of student respondents (57.5%) spend between 1 and 10 hours a week participating in after 
school activities with 20.5% spending between 11-15 hours, 12.4% between 16-20 hours, and 8.4% in 21 
or more hours. The most popular after school activities are sports/athletic teams (72.3%), band/music 
(69.6%), and church groups (56.8%). The activities that were cited that most as those respondents would 
like to participate in, but were not currently involved, are theatre/arts clubs (25.2%), student council 
(19.3%), environmental outdoor club (17.9%), and science club (15.5%). Top reasons for not being 
involved in these activities included activity not available (36.7%) and not enough time (32.6%).  
 
Creativity and design rated the highest among students, when asked about their interests in a number 
of STEM related program areas and activities. Students were least interested in Space/Astronomy. When 
asked about their confidence in the same STEM program areas and activities, science received the 
highest confidence score and engineering the lowest confidence score. For each of the STEM related 
programs and activities middle school student indicated higher confidence scores than high school 
students. 
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Students shared their preferences for delivery methods and participation in potential PWSE STEM 
related activities/programs. Sixty-eight percent indicated their interest in a STEM related summer camp 
and 46.9% said they would likely attend. Fifty-one percent were interested in after school workshops at 
their school. Student respondents were least interested in workshops on weekends and online 
programs. 
 
From the June 2009 teacher survey, 33% of teacher respondents indicated that strategies for 
encouraging participation by underrepresented groups in STEM were inadequate in their school district. 
Forty-nine percent indicated that opportunities to participate in in-service activities in science were 
inadequate in their school district; 47% stated the same for math in-service activities. Ninety-two 
percent felt that opportunities to share ideas and strategies with peers were important to improving 
math and science in their school district and 40.9% felt that opportunities to do this were inadequate.   
 
Ninety-two percent of teacher respondents agreed that partnerships with universities are a good way to 
enhance STEM programs in their school district. Over 80% of teachers indicated that their school 
districts need additional funding for science, technology, engineering, and math. Slightly over 38% of 
teachers stated that professional development opportunities and needs related to content knowledge in 
engineering were inadequate in their school district. Twenty-nine percent also noted that professional 
development focusing on meeting the needs of underrepresented groups in STEM was inadequate. Only 
46.6% of teacher respondents agreed to being supported by a network of math/science teachers and 
70% indicated that they would benefit by having a STEM professional learning community in their school 
district.  
 
Of the PWSE signature outreach programs, 45% of teachers indicated that they or their students have 
been involved with the Taking the Road Less Traveled Career Conference. Teachers were least familiar 
(82.7%) with the GEMS and BEST outreach programs. Thirty-eight percent of teacher respondents have 
visited the PWSE website. Slightly more high school teachers (40.7%) have visited the PWSE website 
than middle school teachers (32.7%) and suburban teachers (42.1%) have visited the website more than 
rural (40%) and urban (33.6%) teachers.  
 
When asked about their interest in STEM related professional development opportunities that could be 
potential PWSE outreach activities, teachers were more interested in an online delivery format (87.3%) 
or e-mail (84.1%) than workshops on weekends which received the least interest among teachers 
whether at ISU or their local university or community college. 
 
Teacher respondents provided a number of feedback comments which were analyzed and categorized 
into six themes:  1) activities, resources, and materials, 2) outreach to students and teachers, 3) 
professional development for teachers, 4) feedback for the PWSE program, 5) gender issues, and 6) 
budget constraints.   
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2. PURPOSE 

 
In the fall of 2008, the Program for Women in Science and Engineering (PWSE) contracted with the 
Research Institute for Studies in Education (RISE) to conduct a needs assessment for their outreach 
program. 

 
The purpose of this needs assessment was to:   

1) Systematically identify existing knowledge and attitudinal characteristics from specified target 
populations regarding the Iowa State University Program for Women in Science (PWSE) STEM 
related outreach activities and programs. 

2) Systematically identify potential gaps between current PSWE outreach activities and programs 
and what should or could be done to more effectively reach the desired outreach populations. 

 
The information gained from this assessment will help to enhance the educational outreach activities 
conducted by PWSE that are directed toward the recruitment of girls (K-12) and women (community 
college transfer students) into the fields of Science, Technology, Engineering, and Math (STEM) and 
associated programs at Iowa State University. 
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3. METHODOLOGY 

Data were collected at three stages during the 2008-2009 academic year for the PWSE needs 
assessment. The first data collection point involved conducting focus group interviews with two 
stakeholder groups – parents and teachers – at the October 2008 Taking the Road Less Traveled (TRLT) 
Career Conferences. The second data collection point entailed the distribution of paper surveys to 
middle school and high school students at the April 2009 TRLT Career Conferences. The third and final 
data collection point consisted of an online survey distributed, via email invitations, to all math and 
science K-12 teachers in the state of Iowa. 
 

A description of the sample and the survey instruments used for each of the data collection points 
follows.  
 
3.1 Focus Groups with Parents and Educators 
 
Focus group interviews were conducted with parent and teacher stakeholder groups at two of the three 
TRLT conferences in October of 2008. At the high school conference, on October 16, 2008, one focus 
group interview was conducted for parents of students who were attending the conference and one 
focus group interview was conducted for high school teachers attending the conference. This same 
format was repeated at the middle school TRLT conference on October 23, 2008 for middle school 
parents and teachers. In addition to the focus group interview, participants were asked to complete a 
brief questionnaire.  
 
Prior to participating in the focus group interviews, each participant read and signed an Institutional 
Review Board (IRB) approved informed consent document. Participants were instructed that their 
participation was strictly voluntary and that if they did not want to answer a question or chose not to 
participate or to continue participating in the focus group they could withdraw at any time. Permission 
to record (audio tape) the groups’ responses as a means of ensuring accurate information for analysis 
was granted by each group prior to the start of each session. Confidentiality of individual responses was 
explained to the participants and further efforts to maintain confidentiality were conducted by 
identifying and referring to each participant in each of the focus groups by a number. 
 
Parents Focus Groups. On October 16 and 23, 2008, 21 high school and middle school parents 
participated in focus groups directed toward helping PWSE gaining feedback on their current outreach 
activities as well as ways in which PWSE could promote and further develop their outreach activities in 
the K-12 sector. The high school parent focus group included 11 parents, nine women, and two men. 
The middle school parent focus group included ten women, for a total of 21 parents between the two 
focus groups. Participants were asked a series of open-ended questions on the following themes:  
 
 challenges for young women considering STEM fields, 
 where young women receive information regarding careers,  
 effective pedagogical methods to engage students, and 
 what information is needed to promote STEM fields.  

 
See Appendix A for the parent focus group protocol and questions.  
 
Additionally, parents participating in the focus groups were asked to complete a brief seven item 
questionnaire (see Appendix B) prior to the start of the focus group. 



2009 PWSE Needs Assessment Report Page 9 
 

Educators Focus Groups. On October 16 and 23, 2008, 25 high school and middle school teachers and 
educators participated in focus groups directed toward helping PWSE gain information on their current 
outreach activities as well as ways in which PWSE could promote and further develop their outreach 
activities in the K-12 sector. The high school educators’ focus group included 14 participants, 11 women 
and three men. The middle school educators’ focus group included 11 participants, 10 women and one 
man, for a total of 25 participants between the two focus groups. Participants were asked a series of 
open-ended questions on the following themes:  
 
 challenges for young women considering STEM fields,  
 ways to support teachers and educators in promoting STEM fields,  
 effective pedagogical methods to engage students, and  
 what information was needed to promote STEM fields.  

 
See Appendix C for the educator focus group protocol and questions.  
 
Additionally, educators participating in the focus groups were asked to complete a brief seven item 
questionnaire (see Appendix D) prior to the start of the focus group. 
 
3.2 Student Survey 
 
Student Sample. A purposeful sample was used for the survey of students. Student surveys were 
distributed to all students in attendance at each of the three Taking the Road Less Traveled Career 
Conferences in April 2009. ISU Institutional Review Board (IRB) approval was given for the distribution of 
the student survey with no requirement for collection of signed informed consent documents. However, 
in accordance with the ISU IRB guidelines, all participants were given a cover letter which explained the 
survey and included elements of consent (see Appendix E). No personal identifiers were collected with 
the surveys. 
 
The sample of students consisted of 885 middle school students and 398 high school students for a total 
of 1,283 students. Overall, 78% of students returned surveys. Seventy-nine percent of middle school 
students returned surveys and 76% of high school students returned surveys.  
 
Table 3.2.1 details the number of middle and high school students enrolled at each conference and 
overall response rates by conference attended. 
 
 
 
Table 3.2.1: Student Survey Response Rates by TRLT Conference Attended, April 2009 (n=999) 

 
Conference Attended 
 

Student 
Attendance 

% of 
Overall Student 

Conference 
Attendance 

Survey 
Respondents 

% of 
Respondents 

 
Survey 

Response Rate 

 

High School, 4.09.09 398 31% 303 30% 76% 

Middle School, 4.16.09 455 35% 411 41% 90% 

Middle School, 4.23.09 430 34% 285 29% 66% 

Total 1283 100% 999 100% 78% 
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Student Survey Instrument. A 47-item student survey was developed through a collaborative effort with 
RISE and PWSE professional staff (see Appendix F). The student survey addressed the following topics: 
 
 math and science class enrollment, 
 gender of students math and science teacher, 
 factors related to students math and science classrooms and teachers,  
 involvement in after school activities,  
 confidence and interests in STEM related program areas and activities, and 
 delivery methods and attendance likelihood in PWSE STEM related outreach activities.  

 
Additionally, demographic questions were included that asked student respondents’ about their 
race/ethnicity, geographic location, and access to a home computer. Gender was not addressed since 
the TRLT conference is a PWSE outreach program directed toward encouraging participation of young 
women and girls into STEM fields and programs, thus registration is limited to only female students. 
 
3.3 Teacher Survey 
 
Teacher Sample. All math, science, and Talented and Gifted (TAG) teachers in the state of Iowa were 
sent an email invitation to participate in the teacher online survey (see Appendix G). The email invitation 
included a hyperlink to access the survey. ISU IRB approval was sought and granted for the online 
teacher survey. PWSE provided the distribution list with 3,891 email addresses for math and science 
teachers. The email invitation was distributed to teachers on May 13, 2009. There were a number of 
survey email invitations that were bounced back or returned with address recipient unknown, mailbox 
full, or unable to reach recipient messages. We initially thought that some of these bounces might have 
been due to strong spam filters at the school district level. In an attempt to bypass any bulk alerts from 
spam filters, all reminder emails were sent in groups of 10 or less. Even when attempting to send 
individual email reminders several of the same emails were bounced back for many of the same reasons 
cited above. A reminder e-mail was sent to teachers on May 27, 2009 and access to the survey was 
closed on June 12, 2009. Given the number of bounced and returned emails it is difficult to calculate an 
accurate response rate. Four hundred and ninety-one teachers accessed the survey and once the 
dataset was cleaned there were 457 usable surveys. This is a good number of responses given that math 
and science teachers are continually receiving survey requests as focus on the STEM fields continues to 
increase as well as the requests for information from this stakeholder group. 
 
Teacher Survey Instrument. A 76-item teacher survey was developed through a collaborative effort with 
RISE and PWSE professional staff (see Appendix H). The teacher survey addressed the following topics: 
 
 math and science classes taught, 
 achieving improvements in math and science in school district, 
 strategies to improve STEM education,  
 professional development needs,  
 factors related to the role of being a math/science teacher 
 awareness of and involvement with PWSE signature outreach programs, and 
 delivery methods for potential professional development STEM activities.  

 
Additionally, demographic questions were included that asked teachers’ about their gender, school 
district geographic location, grades they are teaching, and years they have taught. An open ended 
comment box was provided at the end of the survey for any additional feedback teachers wanted to 
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provide that they deemed might be helpful to PWSE. One hundred and four teachers left comments and 
these comments were analyzed and categorized for common themes. Thematic results are included in 
this report. 
 

4.  RESULTS 

The qualitative data from the focus groups were analyzed by combining participant responses from like 
focus groups (i.e., Parents’ Focus Group) and then identifying common themes for each stakeholder 
group (i.e., Parents, Teachers). The focus group results include the themes identified from each of the 
stakeholder focus groups with exemplars that support each theme as well as information obtained from 
the brief questionnaires distributed to focus group participants. Results from the parent focus groups 
are described first, followed by results from the educator focus groups. 
 
Quantitative data are analyzed for descriptive results (e.g., frequencies) and where appropriate means, 
standard deviations, and correlations are also identified. In some cases, paired samples t-tests were 
conducted and reported to compare two types of responses to the same questions (e.g., importance 
and adequacy). Descriptive results are presented by topic areas for each survey. For the student survey, 
student responses as a whole are described and then disaggregated by school level, middle school and 
high school, to allow for comparison of responses. For the teacher survey, all teacher responses are 
presented and then disaggregated by school level (middle school, high school, and a third group for 
those who teach both middle and high school). In some cases, responses were disaggregated to examine 
differences by geographic location of school district (rural, suburban, urban). 
 
In narrative discussion of the quantitative data, responses of “strongly agree” and “agree” were often 
grouped and counted as those expressing overall agreement with the corresponding statements. 
Responses of “strongly disagree” and “disagree” were also grouped and counted as those expressing 
overall disagreement with the corresponding statement. This same format is followed for all the Likert-
type response scales used in the student and teacher surveys in the narrative discussion. 
 
4.1 Results of Parent and Educator Focus Groups 
 
Parents’ Pre-Focus Group Questionnaire. Of the 21 parents who participated, four classified their 
school district as urban, eight as suburban, and nine as rural. Participants’ daughters represented the 
following grade levels: 6th Grade (4), 7th Grade (8), 8th Grade (1), 10th Grade (3), 11th Grade (3), and 12th 
Grade (1). One parent had three daughters in college.  
 
The science and math classes their daughters were currently taking varied from student to student. 
Eleven parents reported that their daughters were taking general or grade level math and/or science, 
but did not give the specific course name. For those who provided specific course names for science 
courses, they included: Earth Science (2), Life Science (1), Organic Chemistry (1), Chemistry (1), Physics 
(1), Biology (1), Environmental Science (1), and Physical Science (1). The math courses included: Algebra 
(2), Algebra II/Trigonometry (4), Pre-Calculus (2), Geometry (1), and Pre-Algebra (1). One parent shared 
that her daughter was taking an engineering class.  
 
Parents were asked to indicate their familiarity with the five PWSE signature outreach programs. Parents 
were most familiar with the Taking the Road Less Traveled Career Conference and least familiar with 
GirLinks. Additionally, 12 parents reported that their daughter had participated in the Taking the Road 
Less Traveled Career Conference, whereas, only one or two reported participating in the other programs.  
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Table 4.1.1 describes parents’ responses to this question. 
 
 
Table 4.1.1: Parent Familiarity with PWSE Signature Outreach Programs 

Signature Outreach Programs 
I am familiar 

with this 
program. 

My daughter(s) 
has participated 
in this program. 

I would like more 
information about 

this program. 

1. Taking the Road Less Traveled Career Conference. 15 12 2 

2. Student Role Model Program - providing experiential 
opportunities in the classroom, 4-H groups, etc. 7 1 9 

3. GirLinks - An online e-mail mentoring system that now 
utilizes Facebook as a medium for discussion between 
undergraduate mentors and high school mentees. 1 0 10 

4. GEMS and BEST - workshops for Girls Scouts and 
Brownies. 4 2 4 

5. Getaway - 3 day, on campus experience for female high 
school seniors planning to attend ISU. 2 1 8 

 
 
 
All 21 parents indicated that their daughters were involved in after school activities. Four parents 
indicated that their daughters were involved with their county’s 4-H program. Activities included: Sports 
(swimming, basketball, soccer, dance & tumbling, volleyball, softball, tennis, cross-country, and track); 
Music & the Arts (piano, band, jazz band, drama club, choir, and art club); and Clubs and Volunteering 
Activities (church youth group, Girls Scouts, mock trail, student council, volunteer club, environmental 
club, decathlon club, math club, Spanish club, ping-pong club, FFA, and Dollars for Scholars). All of the 
parents indicated that their daughters were involved in multiple activities.  
 
Of the 21 parents, three indicated that they have accessed the PWSE website for information on STEM 
activities and careers. When asked about their awareness of K-12 resources on the PWSE website, very 
few indicated that they have accessed any of those resources. Table 4.1.2 provides parents’ responses 
to the question regarding access to the PWSE website and resources. 
 
 
Table 4.1.2: K-12 Resources Accessed on the PWSE Website by Parents  

PWSE Web Resources I am aware of this 
resource. 

I/or my daughter(s) have 
used the information in 

this section. 

1. Resources for Parents and Educators 4 1 

2. Fun Links for Girls (Educational, interactive sites) 4 1 

3. Activities According to Grade Level 0 0 

4. Resources for Prospective Students or Transfer Students 2 0 

5. Connections to Professional, Female Role Models 1 2 

6. Statistics and Data Related to Issues in STEM 0 0 
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 Themes from Parent Focus Groups. While all of the participants in the parents’ focus groups had 
daughters, a few of them were also teachers and discussed their role as teachers as well as parents. 
Each question is listed below with a summary of parents’ responses; this is followed by common themes 
that emerged from the analysis of the answers to the question with exemplar quotes from participants 
that support the thematic category. 
 
QUESTION 1: What do you feel are the challenges for young women as they consider pursuing degrees 
in Science, Technology, Engineering, and Math (STEM)? 
 
Participants provided a variety of responses regarding the challenges for young women who are 
interested in pursuing STEM fields. Responses ranged from lack of women role models to budget 
constraints. Parents discussed the need to expose young women to science and math early on and how 
it is “too late” to direct them once they get to high school. Interestingly, parents in both focus groups 
indentified 5th and 6th grades as important grades for girls to engage in science and math. While peer 
influence was raised as an issue with the high school parents, this however was not discussed with the 
middle school parents. Additional comments included losing good science teachers to the private sector, 
access to technology, interest in taking science and math classes, as well as concerns limited to “keeping 
options open” and “not funneling them into something.” One parent commented that her brother who 
is an engineer had been a big influence on her daughter. 
 
Role Models 

When students are looking for role models there aren’t a lot of female role models in teaching 
positions. 
 
In rural communities there just aren’t those female role models. 
 
We have more girls than boys in our upper level science classes in my high school. I wonder how 
much of that is because there’s a really strong female presence in the math and science 
departments particularly in the last few years, we haven’t always had that. 

 
Exposure to science and math 

I think that if you don’t engage them now when they are in 5
th

 and 6
th

 grade you are going to 
lose them. I think that if you can get them now and get them going I think you would be able to 
keep them better. 
 
I think it’s got to start happening, like you said at 5th and 6th grade of already showing what’s 
available to them and the opportunities even that they can have that it isn’t just strictly math or 
science, but that there’s places to use the math and science, actually developing some of those 
career thinking, goal oriented opportunities. 
 
And the thing that I see is if you wait until high school to try and direct them, it’s too late.  
 

Encouragement 
I still think there is a difference between the amount of encouragement a boy gets compared to 
a girl. 
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If we as adults, both parents and teachers, noticed when girls like math and science and tell 
them oh if you like that then offer them some suggestions like that website, well if you like this 
maybe you’d like to study this. 

 
 
Influence of Peers 

I know my daughter loves math and science but a lot of her friends are like, “Oh I hate math.” 
Well they liked it the year before so I don’t know. 
 
I think that girls in our little school don’t really think it’s cool to be in the advanced math or 
science 
 

Resources 
I would say lack of resources at the school level to pursue some of those extra curriculum 
experiences, and how the schools meet the needs for both ends of the spectrum. It’s hard for a 
lot of school districts to do that especially with budget cuts. 
 
It’s very hard to find people in the math and sciences in the high school level in particular 
because we all have degrees where we could walk out and make a whole lot more money in the 
private sector. We lose, at least in my area; we lose a lot of the better science teachers to the 
private sector because they can make more money. 

 
QUESTION 2: Do you think these issues or needs are the same for girls and boys? 
 
Participants were asked whether the issues or needs are the same for girls and boys. Parents raised 
issues such as expectations for girls and boys, and the role of parents and teachers. Parents indicated 
that girls need support to consider math and science fields, and that parents can help daughters find 
and utilize available resources. Parents also noted how teachers have significant influence in how 
students connect with a field.   
 
Expectations of Girls and Boys 

It seems that we expect that boys are going to be able to do analytical things. I think that it can 
appear that way that girls maybe aren’t suppose to, not that we mean to give them that 
impression.  
 
I think those girls need to hear that they can do anything.  
 

Role of Parents 
As parents, we can only take them so far. And then it’s like, you hope you can find resources to 
help your child, although most of us don’t know where to begin to look. 
 
I mean my daughter loves math and science, and she’s a senior, but you know she’s done this 
math thing, it’s way over my head. I think a lot of those resources would be good for these kids 
that need the extra help, because as a parent, I can’t help her with this. Some nice resources 
would be good for her. She’s trying to study and she’s struggling, so and I think some of these 
girls really want to do well. But as a parent I can’t assist in this stuff. 

 
 



2009 PWSE Needs Assessment Report Page 15 
 

Role of Teachers 
I’ve noticed that, I have a Girl Scout troop of high school girls, and they talk a lot about the 
teachers they like the most. So when it comes time to sign up for classes, they’re really drawn to 
the teachers they like the most. They’re not the easy teachers necessarily, they’re the teachers 
that I think hold kids to high majors, and in our school right now we have a couple of the math 
teachers who aren’t doing a good job because their kids are always in their classroom before 
school and after school trying to understand it better and do the extra work. But there’s a 
waiting list for the teachers’ classes who really seem to connect with the kids and hold those kids 
to high standards, they don’t always have the most A’s in their class, but I think if we could do a 
better job of really preparing good teachers for math and science and ones that want to stay in it 
with some kind of incentive, and that’s really up to higher powers than us but that really is a 
draw for kids. 

 
QUESTON 3: Where does your daughter receive information regarding careers?  
 
Participants shared a number of ways their daughters receive information regarding careers. Some 
discussed women role models, role of parents, and conferences. One parent discussed a Career Day at 
their school, but that it was only offered to the Gifted and Talented students. She stated “my child was 
not part of that group, so I wish my kid would have been there because a lot of cool things were going 
on.” Other comments included not having discussed careers with their daughters; career counseling not 
happening in the school; and the need to encourage exploration of different areas.  
 
Role Models 

And for a lot of them it’s the first time they’ve actually heard, especially women in engineering in 
particular because they don’t know what engineering is because it’s so many different things. 
 
At the mall they had that engineering co-op they put on at the mall once in awhile. And there 
was a girl there that was actually a driver for this Iowa State electric car, solar car. To me it was 
like 5 guys hanging on this solar car and one woman, but that’s the one I made sure my daughter 
met. I said go talk to her, look it’s a woman standing there, and she was actually the racer. You 
can tell her experience is not just another one of the guys that was standing there. You know it’s 
a male dominated field; at least it appears out there. 

 
Role of Parents 

Both me and my husband are entrepreneurs and are self employed…so I try to find clients in my 
business that my kids can go and visit at their work place, because they don’t know what is out 
there.  
 
You know I have a computer science degree but she doesn’t see me working in the industry, but 
to her though it’s still open to her even though she swears she hates math.  
 

Conferences  
She was in one of the sessions, one was about medical technology and one was about nursing. 
And she went back to her high school science teacher, and to me who teaches right next door 
and said so what exactly do I need to do to do this, this kind of sounds interesting. 
 
In West Des Moines last year they had a career day but it was just for the talented and gifted 
students…They had 25 different fields and they spend the day going around in small groups. 
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QUESTION 3A: Have you talked about career interests and possibilities with your daughters? 
 
The high school parents were asked the above follow up question. Parents talked about encouraging 
their daughters to explore science and math fields, challenges, and accessing information. Additionally, 
one parent who is a teacher discussed that her school is being discouraged from field trips because of 
budget concerns which limits exposure to potential career interests. 
 
Encouragement 

When I found out that my youngest daughter was interested in engineering… she’s always loved 
math. She kind of asked me probably in 7th or 8th grade, “what can you get into with math and 
different sciences?” And I told her engineering because there’s one woman out of two plants in 
eastern Iowa that out of probably 15 engineers, one is a woman, and I said she made it. But 
what I’ve been doing for her, I look for things. 

 
If the parents want these things to happen, they can’t be relying on the schools too anymore. 
And if we want to see our children more involved in some of these things, more involved in career 
conferences, things like that, we’re going to have to start taking the initiative and stepping forth 
and doing it. 

 
Access to Information 

The other place that I’ve found that my kids get a lot of information about, my own children as 
well as my students, careers for the sciences are simply through the internet. They’ll say, you 
know, “I really like chemistry, what kinds of jobs can you do in chemistry?” And so we pull out 
the computer and we do a Google on careers in chemistry and it’s amazing what they will find, 
things that they never would have known about. 
 
The only way we found out about this conference today was through a woman at work and she 
knew my daughter was interested in engineering and said “hey our school showed this to our 
girls.” Our school didn’t. So she took that pink sheet of paper to our school, and that’s how we 
got involved in this conference was through another high school *that+ wasn’t ours. 
 

Budget Constraints  
One of the difficulties, and I’m speaking as a teacher right now, is that we are kind of 
discouraged from field trips right now due to costs involved. And so it makes it difficult that when 
we hear about things like this that we really would like to take our girls, but I had to fight with 
my principal, my superintendant to bring the girls today. The parents were all for it, but there’s 
always budgets that we’re dealing with. 

 
QUESTION 4: In your opinion, what do you think are the best ways to encourage girls and young 
women to pursue degrees and careers in STEM fields? 
 
Parents in both groups discussed a variety of ways to encourage young women to consider degrees and 
careers in the STEM fields. The middle school parents focused on providing interesting demonstrations 
and activities, same sex math classes, and countering peer pressure. High school parents discussed 
exposure to STEM fields, encouraging career exploration, women role models, and class offerings. High 
school parents also discussed the challenges of accessing information to support/encourage their 
daughters to pursue STEM fields as well as not getting information from the schools regarding what 
opportunities are out there.  
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Same Sex Math Classes 
I would like to see same sex math classes only because I have noticed that sometimes the girls 
just don’t feel comfortable raising their hand and asking questions because I don’t think they are 
encouraged to be the smart ones. It seems to me that when I’ve sat in on some classes that the 
boys are actually encouraged more to talk about math problems then the girls just sit back and 
are embarrassed. I think they would feel much more comfortable. 

 
Peer Pressure 

I’ve got one of those daughters where she doesn’t want to stick out. She would rather sit in a 
lower level course than rather a higher level course.  
 

Exposure to STEM Fields 
Our County Extension used to come into the elementary schools and do science stuff with the 
kids. My daughter would always come home talking about Mrs. [name] doing this and Mrs. 
[name] doing that, but that ended in elementary school. To me that would be a neat link since 
it’s government, and the schools are government mostly, maybe they could be doing some high 
school stuff to say you know here’s what’s next for you after graduation what can happen next.  

 
The tables downstairs in the great hall, all of those tables had lists of careers, and my girls were 
like: “wow I didn’t know that was a career.” … I made my daughter promise to take one 
engineering class today because she kept saying “I would not want to be an engineer.” Well, 
she’s very good at math. And she’s like “It doesn’t sound like fun,” and I thought she could go to 
one engineering class that might be fun, you know, their little brains are sucking this stuff up, if 
we could just get more of it to them.  

 
Career Exploration 

The only thing my daughter did was last year in 10th grade, they took this careers test. Then at 
the end of their 10th grade year, the counselor sets up only a half an hour session with your 
parent and the daughter, or the student and you get this book, and you get a CD, and your 
required to do all the research on it. And it’s a book about this thick and it says here are all your 
careers you can look. 
 
Due to the fact that I did not see a lot of career counseling happening for my children … one of 
my requirements for all of my science students, is that they do a research paper for me on some 
career in science and they do that for me every single class that I teach and I teach four different 
kinds of science. That I think it’s important for them to get out there to look and see even what 
kind of classes do you need in high school, what kinds of things do you take in college, what kinds 
of business would hire you if you graduate with this degree. 

 
Women Role Models 

Tapping into women in math and science fields, and technology those kinds of things early … it 
starts [with] the parents, the teachers, colleges. Even the state to help them in this different field 
and when I say that it’s just because there are less women in these fields you know to encourage 
that [and] cultivate that.  

 
Class Offerings 

*Name+ High School doesn’t offer any computer classes, nothing. They offer a how to keyboard 
and how to use Word and Excel and I think most kids are all past that. I talked to the Principal. I 
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go: “where are the computer classes?” *Principal+“Oh we offer...”  I’m like: “Yeah but they’ve 
been doing that since they were 6.” 
 

QUESTION 5: What pedagogical methods do you feel would be most effective in engaging students in 
the classroom? 
 
Parents indicated that active and engaging teaching methods were the most effective ways to engage 
their daughters in science and math. Activities they discussed included field trips, guest speakers, hands-
on activities, and visuals of women in science. Issues of budget cuts were raised as a reason schools have 
decreased activities such as field trips. Additionally, one parent stated that she believes there needs to 
be more district support of teachers utilizing new and progressive teaching methods. One father, who is 
also a teacher, discussed having posters of women in science in his classroom.  
 
Field Trips and Guest Speakers 

I’ve taken kids on field trips around hot chemical power fields, some high-tech areas, so they can 
see, my daughter included… so they can see what’s going on by bringing them into the 
classroom, and they’re more than willing to come and help. The one I’ve found the most 
accommodating is the REG place, the soy-diesel place, has two women and one man to come up, 
and it’s hands on, everything gets passed around. 
 
But just bringing people in from the outside, there are all kinds of different, gates, bells and boot. 
There’s all kind of places, chemical companies that will come in.  
 

Hands-on Activities 
They are going to be doing glass blowing and bring in the science of that…I think that hands on is 
the way to go. 
 
They used to do a program at the library for girls and they were all like junior high age, maybe a 
little younger even. They would come in every week and do like cool science experiments. Maybe 
that’s what got my daughter started… Like one time they packed a raw egg and build your own 
container and they got to throw it off a balcony. You know and those kinds of programs I don’t 
know what happened to them, if they weren’t economically feasible or they weren’t attended 
but that again was what was addressed at the beginning, you get the girls early. 

 
Visuals of Women in Science 

This might sound silly too, but I’ve got an awful lot of posters from McDonald Douglas that have 
women in astrophysics or aerospace engineering scenarios. They ask about it: “what does it take 
to do that?” “Where is this?” I’ve a personal friend who’s an aerospace engineer and she sends 
me photographs of her. *Students ask+: “How do you know her?” *I tell them+ “Well, from high 
school, and she’s a whole lot smarter than me.”  But anyways just anything I can do to provide 
an environment or expose them to something, I do that. 

 
QUESTION 6: What pedagogical methods do you feel would be the least engaging for students in the 
classroom?  
 
Parents discussed a number of teaching techniques that they thought were not effective in engaging 
students in the classroom. These included lecturing, moving through the material too quickly, not 
making material relevant to their lives, lack of technology, and negative comments by teachers. While 
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not a pedagogical method, parents also discussed peer pressure, gendered behavior, and grouping 
students by learning styles. In the high school parent group, two parents, who were also teachers, 
discussed concerns about ITED testing. One teacher stated that there were girls getting “A’s” in his math 
classes but that they do not perform well on the ITED. They shared concerns about the way the test was 
evaluated and what it was measuring.  
 
Moving Through the Material Too Quickly 

I know with my 6th grade daughter that you could turn her off to math and science is if you move 
ahead to quickly. I think we have all learned that math and science, particularly math builds on 
itself and I know I’ve heard of kids that do just ok in math and all of a sudden they get to a 
certain level and they have gaps in their learning. Then it’s almost like they can’t catch up, and 
then you are probably going to lose them. Nobody enjoys doing something that they aren’t good 
at or that they can’t understand. 

 
Relevant to Their Lives 

Even in the car on the way here, my daughter said: “Why do I have to take math? I’m never 
going to use it” and you hear it all the time that you are going to use this. Teachers need some 
resources to let the students know how they are going to use that class. Maybe bring in role 
models and show them how they are using them. 

 
Lack of Technology 

I think that if you have a job, most people have a job outside of teaching. If their computer system 
fell apart one day, business as usual would be shut down. In schools if their computer systems 
went down than most of the schools wouldn’t be affected. It’s amazing the type of engagement 
you see when you go from an overhead projector to a LCD projector even. The kids get excited. I 
think that by incorporating more technology, I’ve heard teachers say it’s not my job, but I think if 
you teach them with a computer it would make more sense to kids. 

 
Negative Comments by Teachers 

My oldest daughter, when she was in 9th grade took regular algebra and loved it, absolutely 
loved it. Got A’s and B’s and got into 10th grade, the teacher was awful… and he deterred her. I 
mean she wanted to do something in math and computer science, after that class it just went 
downhill… he put them down. 

 
Peer Pressure 

Another least effective method is to underestimate peer pressure. You just can’t think a child is 
going to have enough motivation because they love science or they are good at it to move 
forward. There has to be some attention paid to the social dynamics that are so persuasive in 
middle school and high school.  

 
Gendered Behavior  

With your girls if they do poorly on ITED tests in science or math they go “I can never do this, I’m 
dumb.” And they’ll tell you that too. “What’d you get in your math course last year? Well I think 
you’re good then.” I had a parent come in for a teacher conference already, “My daughter is 
horrible in math.” I said “She’s getting an ‘A’ right now she’s doing everything. She’s problem 
solving well, you know, she can answer questions.” “Well, she’s really bad at math.” 
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QUESTION 7: What kinds of information could PWSE provide for you to help your daughter continue 
exploring STEM activities and careers? What would be the best method of delivery? 
 
Parents shared a desire to have more information about other opportunities such as camps and 
conferences as well as additional resources available to encourage their daughters to continue to 
explore STEM fields. One parent suggested a magazine with activities or puzzles geared towards young 
women. Another parent suggested sending out an email to inform parents and students of updates and 
changes on the PWSE website and another suggested hosting a chat room. Lastly, parents discussed the 
need for young women to have exposure to other women with careers in the STEM fields.  
 
Information about Additional Opportunities  

I would like to see more things like this conference. You mentioned sometimes there are these 
summer camps and other things that we may not hear about and so if there is a website or 
something like that, which we could take with us or have access to it would be great. 

 
Parent Emails 

If somebody would send me an e-mail like the one that they send for the Road Less Traveled, 
that [is]short, sweet, to the point with a nice colorful graphic than I can forward that on to my 
kids. Cause I often get from Iowa, no offense, I get these long things and it’s a lot of words and 
I’m just like the kids. I’m not going to read a lot of words. I’ll quick skim it if it’s something 
interesting.  

 
Magazine Mailings  

[My daughter] loves discovery magazine and she loves getting mail and magazines and yet we 
didn’t get anything after the last conference. So I was thinking if you really wanted to get her 
hooked, you need to keep them engaged and maybe some sort of a puzzle could be sent out 
quarterly or even twice after the event or something like that would put ISU back in their minds 
and math and science back in their minds and connect it back to this experience and not have it 
be just this day. It could be once you attend then you are in this network of girls who get other 
mailings and things like that. 

 
Exposure to Women in STEM Fields 

Last time we went there was a woman who was a doctor at the clinic and she told her journey to 
get where she was. I think when they [young women] see real live people who have been 
through it and might say what they like about it and what they found hard about it or what… 
They can see “Hey this person does it, I can do it too.” 

 
QUESTION 8: Additional Comments. 
 
Additional comments included having more math related sessions at the conference, bringing in guest 
speakers to classes, and having more information about programs sponsored by PWSE. Also, one parent 
shared her frustration of “fighting” time, money, and interest.  
 
Math Related Session 

I’d like to see more math shown to the girls here, and I mentioned architecture but you know 
even a session on things people use math for. Our daughter loves math, she’s not sure about 
engineering, but there’s a lot of science and that’s great for her but she wants more math. She 
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wants to see what type of career, how would you use math you know to solve something in that 
particular career or whatever so. 

 
Guest Speakers to Classes 

I think that if you get people in here [conference] that are passionate about what they do, that 
excitement will wear off. And you know like they said, get a whole bunch of careers, get 
architects, get you know just everybody, because I think sometimes the focus right now ends up 
being so much on engineering class that they lose the focus on all the other things that are 
available to them, get a nice hodge-podge of people. 

 
More Information about PWSE Program 

I’m hoping she will come again next year, but some of these programs that were on your sheet 
[pre-focus group questionnaire] I know nothing about. 
 

Fighting Time, Money, and Interest 
I think that we fight time and money and also just focus as far as kids. There are so many ways 
our kids can go and spend our time and we are busy parents too. Coming from comments from 
my daughter and kids are so young and they will say different things but I think I want to be a 
stewardess where I want to be a veterinarian and to know different things and different 
concepts. I was a sophomore in college before I knew what I wanted to do. We need to start 
things earlier.  

 
 
 
Educator Pre-Focus Group Questionnaire. Of the 25 participants, 20 identified as teachers/educators, 
three as school counselors, and two as others (one parent and one academic program coordinator). 
Seven participants classified their school district as suburban and eighteen as rural. None of the 
participants classified their school districts as urban. Teachers reported teaching the following grades: 
6th (1), 8th (1), 9th (9), 10th (6), 11th (7), and 12th (8). Teachers reported teaching the following science 
classes: Physics (3), Kinesiology (1), Physical Science (4), Chemistry (2), Biology (2), Human Biology (1), 
Environmental Science (1), 9th grade Science (1), and 6th grade science (1) and the following math 
classes: Geometry (3), Advanced Math (1), Calculus (2), General Math (1), Algebra (2), Pre-Calculus (1), 
and Pre-Algebra (1). Other classes taught included: introduction to computer programming, geography, 
speech, creative writing, communications, and reading. Eight of the participants reported being 
responsible for talented and gifted programs and one person reported being a K-6 guidance counselor.  
 
Teachers and educators were asked to indicate their familiarity with the five primary PWSE signature 
outreach programs. Teachers and educators were most familiar with the Taking the Road Less Traveled 
Career Conference and least familiar with Getaway. Additionally, 20 teachers/educators reported that 
either they or their students had participated in the Taking the Road Less Traveled Career Conference, 
whereas, few reported participating in the other programs. Table 4.1.3 details teacher and educator 
responses regarding familiarity with the PWSE signature outreach programs. 
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Table 4.1.3: Educator Familiarity with PWSE Signature Outreach Programs 

Signature Outreach Programs 
I am familiar 

with this 
program. 

I and/or my students 
have participated in 

this program. 

I would like more 
information about 

this program. 

1. Taking the Road Less Traveled Career Conference. 14 20 0 

2. Student Role Model Program - providing experiential 
opportunities in the classroom, 4-H groups, etc. 10 1 13 

3. GirLinks - An online e-mail mentoring system that now 
utilizes Facebook as a medium for discussion between 
undergraduate mentors and high school mentees. 7 0 13 

4. GEMS and BEST - workshops for Girls Scouts and 
Brownies. 4 1 9 

5. Getaway - 3 day, on campus experience for female 
high school seniors planning to attend ISU. 3 1 15 

 
 
 
 
Of the 25 teachers/educators who participated in the focus groups, 18 indicated that they have accessed 
the PWSE website. When asked about their awareness of K-12 resources on the PWSE website, few 
indicated that they have accessed any of the PWSE resources. Table 4.1.4 provides their responses to 
resources accessed on the PWSE website.  
 
 
 
Table 4.1.4: K-12 Resources Accessed on the PWSE Website by Educators  

PWSE Web Resources I am aware of this 
resource. 

I/or my students have 
used the information in 

this section. 

1. Resources for Parents and Educators 7 4 

2. Fun Links for Girls (educational, interactive sites) 4 4 

3. Activities According to Grade Level 4 4 

4. Resources for Prospective Students or Transfer Students 5 2 

5. Connections to Professional, Female Role Models 5 2 

6. Statistics and Data Related to Issues in STEM 2 3 

 
 
 
Themes from Teachers and Educator Focus Groups, Each question from the teacher focus groups is 
listed below with a summary of teachers’ responses; this is followed by common themes that emerged 
from the analysis of the answers to the question with exemplar quotes from participants that support 
the thematic category. 
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QUESTION 1: What do you feel are the challenges for young women as they consider pursuing degrees 
in Science, Technology, Engineering, and Math? 
 
Teachers and educators discussed young women not understanding what opportunities there were 
related to STEM fields, fears of being labeled a “geek” or “nerd,” lack of women role models, and 
concerns about maintaining good grades or GPA, as challenges involved with encouraging young women 
to pursue STEM fields. Additionally, one teacher/educator commented that parents need to be more 
aware of opportunities for young women related to math and science.  
 
Opportunities in STEM Fields 

They don’t really know what’s available to them or that they can go out and explore that. 
 
What I see is a challenge for them getting into a career in math and science is that they don’t 
really know what the careers are. I think that when they realize they like math they might say, 
“What can I do with math?” I can be an accountant or a math teacher. They don’t realize there is 
a wide area of careers out there in science and math. Even with engineering there is a ton you 
can do. 
 
I think we need to do a better job of letting them know what is available to them.  

 
Labeled “Geek” or “Nerd” 

I think what happens is that many girls that are good in math and science are kind of labeled 
geek or the nerd so they kind of go underground because God forbid these children to be 
different in any way so I don’t know how we combat that but I see it in my own daughters. 
 
I teach freshman girls and I see a lot of what I call letting their brains go underground, because 
it’s not the cool thing to do or maybe even, I can do this really quick, get a grade but I want to be 
at football games. They think they can’t have fun and do well in science and math. 
We just got done with homecoming week and they have theme days. One of the days is nerd day 
so you come to school dressed as a nerd. The majority of the kids carried a calculator and had 
glasses so they were trying to relate themselves to science and math.  

 
Lack of Women Role Models  

I think that there aren’t a lot of *women+ role models yet in the fields of science and engineering 
so they don’t grow up thinking “Yeah, I’m going to be an engineer or scientist like my mom or 
aunt.” Whereas, boys grow up and they have dads and uncles that are engineers and scientists. 
So there is a difference. For us I think it is getting the girls to think of it as a field that they 
normally wouldn’t have considered. It just wouldn’t have entered their mind.  

 
Maintaining Good Grades/GPA 

I think that the girls don’t want to be known as the smart girl, but where I work, we have female 
students dropping the harder classes which happen to biology and physics because they want to 
keep their 4.0. They want to keep their good grades so they are dropping these hard classes.  
They think it is more important to get an A than excel in some areas that may be a little more 
challenging. 

 
There are some kids that just had this discussion a while back and the boys said something about 
this girl said she got a B+ and her mom was upset with her and he said that is crazy. She said “No 
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my parents just expect me to get good grades.” And there is that mentality because being from a 
rural school kids know they have to be in the top 50% of their class to go to college and a lot of 
them don’t have the money to do it, so they know they are going to have to get scholarships and 
financial aid. 

 
QUESTION 2: What are your current issues or needs as they relate to Science, Technology, Engineering 
and Math (STEM) curriculum and program development? 
 
When teachers were asked about their needs and/or issues related to STEM curriculum and program 
development in their school systems, three themes were highlighted—lack of technology, more science 
course offerings, and funding. Funding was tightly related to concerns regarding technology and course 
offerings as it was often cited as the reason these two things were lacking.  
 
Lack of Technology  

We need computers that we have access to. I wanted computers one time this year and couldn’t 
get them so I didn’t do the activity that I wanted to do. If you are going to use computers on a 
regular basis you have to have access to them. If you have access to them you are more likely to 
use it. We bought some virtual lab software for physical science a few years ago and the very 
next year we changed operating systems and couldn’t use it. 

 
I agree that we need more technology. I think that if each student had their own lap tops each 
student would have access to do more in science. I think that would be a huge change.  

 
Course Offerings 

I would like to see our school and probably others develop higher level courses in science. We 
have all of these science classes but they are all basic science classes. We have chemistry 1, 
biology 1, physics 1, you know, everything one, and I have a lot of kids that would like to take a 
2nd or 3rd in those classes, and we don’t offer them. 
 
I teach elementary school so we have 6th graders here and we are very quick to differentiate in 
reading or writing but we don’t have any means of differentiating for science. If we have a 
student who is very good in science we say, “Isn’t that great. Here is a book.” 

 
Funding  

In this small school system, we need the financial backing for technology that is current and no 
limitations to brain level, I’ve been restricted in not being able to have up to date calculators 
because quote “Middle school does not need graphing calculators.” So I have a very limited 
number that I have been able to accumulate over the years to work with. 

 
I also think we need more funding to fund more teachers to teach these courses that we have 
ideas for, because there are plenty of other opportunities that could be offered in these courses 
but we don’t have the staff to teach them. 

 
QUESTION 2A: Do you think these issues or needs are the same for girls and boys? 
 
Teachers and educators responses ranged from no differences in needs to the need for female role 
models to concerns that with all the focus on girls, boys are going to start missing out on opportunities. 
The majority of responses were from middle school teacher/educators. Only one high school teacher 



2009 PWSE Needs Assessment Report Page 25 
 

responded to this question and her response focused on issues with the curriculum and taking AP 
classes. She did not discuss any difference in needs for girls and boys.  
 
No Differences  

I personally don’t see that at the school level, actually boys are more likely to drop out of high 
achievement because it definitely isn’t as cool as football. I think girls sometimes follow that way 
too into their social world at that age.  

 
Female Role Models 

In our district, our middle school teacher does a wonderful job of doing entry level based science 
and most hands on things and she happens to be a women so she is a very good role model for 
our girls and then they get to high school with all male teachers and they don’t do near as much 
of this stuff so I think this discourages them from pursuing some of these areas. 

 
Concerns about Opportunities for Boys 

I’m finding the same thing it was much needed for girls to get pushed into this and exposed to a 
lot more but I think now the boys are tending to fall more behind. We always come back and 
share what we have learned with the boys and they all think it is all so cool and they are just as 
clueless about careers and the vision of long run plans for their careers as well. 

 
I think a lot of parents, I’ve been here 15- 20 years and it is just not fair, they think the boys 
should get an opportunity. I always put up comments at the end of each year and I really think 
the boys would benefit from this. 

 
QUESTION 3 (Middle School): In your opinion, what do you think are the best ways to encourage girls 
and young women to pursue degree and careers in STEM fields? 
 
Middle school teachers and educators focused on mentors, workshops/conferences, and hands-on 
activities as ways to encourage girls and young women to pursue STEM fields. One teacher shared that 
she believed role models are important in encouraging girls and young women to pursue interests in 
math and science. Another teacher discussed wishing there were more opportunities such as camps or 
conferences for girls to explore science interests.  
 
Mentors  

I think mentors are a great way to do it. 
 
I was going to…say that definitely have a mentor. I was just reading an article and it talked 
about how relationships help with self esteem. I think having those role models is absolutely key. 

 
Workshops/Conferences 

I think this is a great conference and I think it is something the girls should experience along with 
talking about the workshops and the hands on would be beneficial for the girls. 
 
One of the things that I always look for kids and I have not yet found them is like a weekend 
camp or, I have a 4th grader that is desperate to learn about aerospace engineering. I can’t help. 
I wish I could. I don’t even know where to send that student. If there was something like the 
science center or some place you could go on weekends and meet with children and learn about 
it. I think that would just give the kids so much.  
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QUESTION 3 (High School): Do you think what the student needs to be prepared for college is being 
communicated at the high school level?  Do you think there is a good connection? 
 
The high school teachers and educators discussed concerns about preparation of both students and 
teachers, transferability of AP courses, “good students” having many options, and the desire for young 
girls and women to want to “help people.” One teacher shared that there is a “big gap” between high 
school and college regarding preparation of students to attend college but also in preparing teachers to 
teach high school. They articulated that there needs to be more communication between high schools 
and colleges expectations. Along with communication and expectations is understanding how AP credits 
will transfer into college credit and if they transfer at all. Lastly, one teacher made the observation that 
girls and young women want to engage in activities and careers that will help people and do not see 
careers in science and math as helping fields.  
 
Preparation of Both Students and Teachers  

There is a big gap to bridge between high schools and colleges, not only with preparing them for 
college but also preparing the teachers to come back and teach in high school. I don’t think they 
are anywhere ready. Some of these new teachers that are getting into our system know they 
haven’t done a lot stuff I figured they would get you to know in college. I would like to see more 
communication between the colleges and high schools based on what we need and what we 
expect from education majors and things like that. 

 
Transferability of AP Courses  

I’m the AP psychology coordinator and I also do dual enrollment. On the AP if you get 3 or 
higher, specific colleges have the right not to accept those so they say “oh great we will give you 
credit for it but you still have to take our whole program.”   

 
“Good Students” Have Options 

I think one of the problems that I see especially with girls is that if they are truly good students 
and are good in math and good in science they have so many choices, there is so much out there 
that the entire world is wide open.  

 
Desire to “Help People” 

I have noticed  with the girls when I asked them what they wanted to do, they wanted to work 
with people, they want to do something that helps people, they want that nurturing kind of 
thing, and I think no matter how hard we push the academics we can’t deny the genetics. There 
is just something in them that shows a desire to help people. I don’t think they think math and 
science is going to put them into a place where they can connect with people all the time, where 
the reality of it is they would help people all the time in those fields. 

 
QUESTION 4: What pedagogical methods do you find MOST effective in engaging students in STEM 
classes? 
 
Both middle school and high school teachers and educators agreed that lecturing was not effective and 
advocated for more activities and hands-on learning opportunities. Additionally, both groups mentioned 
teachers being equipped with the skills or funds to do more interactive activities. One teacher 
mentioned motivating students by competition. 
 
 



2009 PWSE Needs Assessment Report Page 27 
 

Not Lecturing  
We do very little note taking, very little you know stand and lecture type teaching it’s a lot of 
laboratory fast paced learning and even if it is paper stuff its cutting it out, it’s gluing it together, 
making a model. 

 
I like to do lots of projects but we have to get through these lessons. Find some way so we just 
aren’t lecturing. 

 
Activities and Hands-on Learning  

I don’t care whether it’s women or men, even boys, activity based stuff. You know the kids in our 
school, they like science because they do experiments. And the way I teach math is we do a lot of 
hands on activities and use technology and different things and it gets them excited about it, 
rather than just the paper and pencil thing. 
 
I asked a first year girl who was coming today. “What school could do to improve her desire to 
take math and science classes?” and that was exactly what she said. She’d liked to do more 
classes with those activities. Why she liked science: the labs and experiments. What she didn’t 
like: was the sitting in class just doing paper/pencil. So it was more activity based. 

 
Equipping Teachers with Skills and Funds 

We need more teachers, we need more you know quality people going into the field, we need 
more money to do all these fun things. You know it’s almost like you’re being asked to do this 
miracle work with you know with your hand tied behind your back and blindfolded with no 
money. 

 
We could use professional development programs where teachers come, such as this, and just 
bombard the teachers on how to do it. I think it would be a great idea because I really don’t have 
a background in math and science so I’m trying to learn as much possible. So even if we were 
here today, I know we have the teacher’s lounge, but it would be nice if we actually had some in-
service workshops like for us to teach them what to do. 

 
Competition 

7th and 8th grade students are more motivated by competition so I use the math counts program, 
but that is in addition to the regular class. 

 
QUESTION 5: What pedagogical methods do you find LEAST effective in engaging students in STEM 
classes? 
 
Teachers and educators stated that lecturing was least effective if it was the primary mode of 
transferring information. They discussed the need to incorporate lecturing with other teaching methods 
such as technology. Additionally, the high school teachers and educators focused more on sharing 
effective teaching methods than they did on ineffective ones. One teacher commented: “some teachers 
don’t want to mess with the technology” because they are “afraid to use” it.  
 
Incorporating Lecturing with Other Teaching Methods 

I’ve noticed is that you need to have a mix, there has to be some lecture, especially like in a 
science class because there’s just so much information and I found especially at the high school 
level and they’re still learning how to organize their thoughts… And my colleague and I go round 
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and round about this cause he hates to lecture and I think, you know, if I didn’t have someone 
lecturing to me where I was taking notes in an organized way I would’ve never made it through 
my college science classes. And so I think that’s a necessary part of learning, but it can’t be all 
that and it can be all hands on and it can’t be all videos and it can’t be all technology, I think it 
has to be a really good mix. 

 
Use of Technology  

We’ve found a way to help with the lectures, because parts of them are necessary, we’ve been 
using the clickers. So they’re like little remote controls, the students can answer a teacher’s 
lecture and so you can get instant feedback right away whether they understand something and 
its up on the screen and it will tell you what percent answered each question. 

 
QUESTION 6: Do you currently use any methods of distance education—specifically ICN, podcasting or 
any others? 
 
Teachers and educators shared a variety of ways they use technology in their classroom. They pointed 
to viewing experiments online, watching video clips, and teleconferencing with outside speakers. A 
concern was raised about students not having access to computer and email at their homes. Two 
teachers/educators discussed participating in ICN programs and/or courses. A couple of teachers 
discussed the challenges of incorporating web based educational activities because of firewall 
restrictions, concerns about viruses, and difficulties working with technical support coordinators.  
 
Viewing Experiments Online 

I have a student who has missed sophisticated labs, like, for example the old fashioned ripple 
turning with the water glass, projection all that. It’s been torn down… I’m not going to set it up 
again for them, but there’s a website that has a great simulation. 

 
Watching Video Clips  

We get video clips off of that and there’s thousands to search just for like math, geometry,  
there’s thousands of little video clips that you can put on video clips up to 15- 20 minute clips and 
then show them with the overhead.  

 
Teleconferencing  

My district is very fortunate; we got a nice grant for some technology, so one of our biology 
teachers was using audio visual conferencing and chatting with people at the AEA and then 
people around the United States and around the world. One day they had like a big conference 
where they set up a bunch of things.  

 
Accessing Computers 

One thing that I started last year was a project in chemistry… everything they did along the way 
they had to e-mail to me. It was surprising to me and very eye opening the number of students 
that didn’t know how to use e-mail, even as juniors and seniors. Then even among those that 
knew how to use e-mail, there were several that did not know how to put an attachment in an e-
mail. And it required some of the students to set up an e-mail account too… Some of the students 
did not have access at home and so they had to budget their time and come in early or stay late 
or do it during study hall or just be really efficient during class, they were able to get it 
accomplished. 
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ICN Programs and courses 
Last year our business class was being taught online. I don’t think there was anyone at the school 
qualified to teach business. It was through the ICN too so it was online and then sometimes they 
had the ICN conference with at least a teacher… 
 
We tried to do an ICN, and one thing I’ve found through enrollment is a lot of colleges that the 
first students that did the online class are going to be their full time students. I have tried for 2 
years to get some of my kids in the ICN classes that were taught by DMACC and some other 
places but they just opened up an additional site for us, they also do AP classes and those are all 
online. 

 
Challenges with Using Technology  

Our firewall is so strong we can’t do e-mail accounts in school… I’ve gone round and round with 
our tech coordinator; he says “Fine all viruses into the system.”  I say “Well we can’t use it.” I 
mean the firewall is so strong we are prohibited in what we can access on the internet…I was on 
a CNN website and I wanted to click on to a statistic on STD rates at a couple of college 
campuses, to me that would be fairly good especially when teaching human sexuality. Clicked it, 
firewall. Why? pornography. I did another project with some kids and you know it was a religious 
function. But that’s one of our biggest issues is just we can’t get beyond the first screen and then 
it’s firewall. 
 
We had our tech coordinator finally loosen up our firewall before 8 o’clock and after 4. So if you 
want something, I mean you can use YouTube, you can use certain websites. I know I wanted to 
do some observation activities and I decided one of the best ways to get free video was to watch 
commercials. Shopping, firewall. Sit and watch commercials, though; “Hey that’s great they’ll 
watch commercials for free.” 

 
QUESTION 7: What additional training (if any) would be of benefit to you as an educator? 
 
Middle school teachers’ and educators’ responses mostly focused on additional trainings or workshops 
to assist in gaining new ideas regarding teaching of science. They stressed the need for “hands on” 
opportunities to learn as well as the importance of interacting with other teachers. One person 
commented on the teachers in elementary school not needing a science background to teach science. 
High school teachers and educators focused on opportunities to learn new technology and being 
provided with resources such as lab ideas, speakers, and resource lists. Teachers also discussed the 
challenges of learning new technology and using it. One teacher shared that she gave away her “smart 
board” because she “didn’t know how to use it.” Another teacher discussed that “it takes hours to 
create a good PowerPoint show” and that there is not “time in the regular day to do it.”  
 
Hands On Trainings 

I like the technology but I would rather get the technology hands on, especially if I needed to go 
teach it to other people. I wouldn’t be as well informed for all the questions I would need. 

 
We are suppose to teach to children with a hands on approach, so I think we should be taught 
that way and have it modeled for us. It would also help us learn better. 

 
Interacting with Other Teachers 
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I think so much of what teachers learn and ideas they get are from bouncing ideas off each 
other, so I’m not a big online fan. 

Opportunities to Learn New Technologies 
At our school when they come in with new technology they set it in front of you and give you a 
chance to figure it out. It would be nice if you were actually trained on the stuff that they give 
you, because I don’t know about anyone else, I don’t have 30 hours in a day. So when they 
expect us to train ourselves, it’s not that I can’t do it it’s that I don’t have time to do it. 

 
I would say how to use the technology in the classroom. I know AEA offers something about 
using technology in the classroom. I can’t remember what it’s called but maybe something on 
how to use maybe podcasting and some of those kinds of things. And maybe provide some 
already made, like she was saying tools that you can use, that you don’t have to create on your 
own.  

 
Provided with Resources 

Because I’m new to the deal of teaching science, I like anything showing me new labs. I love like 
13 different labs to show one thing so that they can practice it and practice it. And I only know 
one or two that come in my text book or one that I’ve heard of. I’m constantly researching new 
labs and new ways to present the material. 
 
There was something on one of the lists we looked at earlier, like the role models, college kids 
coming into our classrooms and maybe doing something with equipment they could bring that 
we don’t have, even if I do have the equipment its’ more exciting when its someone that’s not 
me. I think the kids would be more engaged.  

 
I think maybe ISU with their resources would have a better idea, but what are industries within a 
realistic area. I might not know if there is a small business that is good in math and science. Just 
to have a list of resources if I wanted to take kids there for a half a day or class period, or if I 
wanted to go do trainings what are areas that seek out ISU engineers. 

 
QUESTION 8: What could PWSE do better or differently to support you in STEM education delivery? 
 
Teachers discussed the challenges of getting information and not knowing which services are available 
to them. One of the TAG teachers shared that she would like to have a brochure or website that listed 
information and opportunities for students to engage in these areas. Another teacher suggested not 
focusing so much on career development but rather providing interesting opportunities for them to 
meet and interact with individuals engaged in STEM related fields. Lastly, one teacher suggested 
sponsoring a lecture series with engaging speakers as well as providing opportunities for teachers to 
connect at the Taking the Road Less Traveled Career Conference.  
 
Challenges of Getting Information  

I heard about this conference from a librarian. I never got the information for it. When I saw the 
lists of websites and the things they did I never knew about those either so I don’t know if that’s 
just me or if it’s just getting the word out there. 

 
I just need to know these services are available. I went through the survey/questionnaire and I 
had no idea there was a website with K-12 activity. I didn’t know anything about it. I knew about 
this conference because two years ago another TAG teacher in the district said “Are you going?” 



2009 PWSE Needs Assessment Report Page 31 
 

“Sure what is it?” I think that some of the resources are here we just don’t know about them. So 
somehow getting that word out to us. 
As a new TAG teacher, I’ve been online trying to look for opportunities for the kids in all the 
areas. Maybe if there was a brochure, I would love a brochure that would come to me and say 
these are the opportunities for the middle schoolers.  

 
Focusing on Career Development 

Rather than a career development focus, maybe a context specific focus where you have 
someone come in and talk about forensics or talk about meteorology or do an activity with the 
kids where it gets them excited about the subject matter because there are all kinds of people 
willing to talk about their jobs and I don’t think 9th graders are really excited about that, a little, 
if it is a really exciting job, but to do something with the kids. 

 
Providing Engaging Speakers 

I think having other people in my classroom who would rather teach it for a little while and kids 
actually getting to do something with somebody else would be really helpful. What about some 
mobile laboratory like a CSI lab that could just go from school to school where you would have to 
have technology all the time but it would be expensive to provide that technology but it would be 
cool for the kids. I think the lecture series I am thinking of is not career basis but topic basis and it 
does seem like it is geared to high school age students. 

 
Opportunities for Teachers to Connect at the Taking the Road Less Traveled Conference 

There is a larger block of time in the afternoon so maybe something that would get us started in 
thinking about how we are going to apply or use something with our students and then we take 
that and finish out some sort of project. The afternoon seems to have more time where we aren’t 
watching the girls. 
When we go to these sessions if the presenter had a sheet showing how to go back and extend 
this activity it would be very helpful. Give some teacher tips. 

 
 

Summary of Focus Group Responses. Overall, parents and teachers stated that lack of exposure to 
STEM activities and programs and female role models contributed to young women and girls not 
pursuing STEM fields. Both groups shared that there needs to be more opportunities for young women 
and girls to actively engage in math and science through hands-on activities, fields trips, mentoring, as 
well as with women working in the STEM fields. Parents and teachers mentioned a need to support 
technology in the classroom as well as interactive teaching methods but raised concerns about budget 
constraints. Additionally, parents and teachers mentioned that peer pressure and wanting to be “cool” 
continues to affect the choices of young women and girls to pursue interests in math and science. 
Regarding how PWSE can assist parents and teachers, participants indicated a desire to have more 
information and resources to share with their daughters/students to encourage STEM field exploration 
as well as providing opportunities for young women and girls to actively engage in STEM activities 
through workshops, conferences, and speakers.  
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4.2 Results for Student Survey 
 
Results for the student survey are divided into seven sections focusing on the following topical areas of 
the student survey:  
 
 respondent demographics and computer access 
 math and science class enrollment, 
 gender of students math and science teacher, 
 factors related to students math and science classrooms and teachers,  
 involvement in after school activities,  
 confidence and interests in STEM related program areas and activities, and 
 delivery methods and attendance likelihood in PWSE STEM related outreach activities.  

 
 
Demographics and Computer Access. Nine hundred and ninety-nine students between the ages of 11 
and 18 responded to the student survey. Eleven of these respondents did not identify their age. The 
mean (i.e., average) age for middle school respondents is 13.01 and the mean age for high school 
respondents is 15.62. Table 4.2.1 describes the age breakdown of respondents by count and 
percentages of the sample. 
 
 
Table 4.2.1: Student Survey Respondents’ Ages 

Age Count 
% of total 
response 

11 41 4.1% 
12 156 15.8% 
13 253 25.3% 
14 270 27.3% 
15 110 11.1% 
16  99 10.0% 
17 48 4.9% 
18 11 1.1% 

Total
 

988 100.0% 

 
 
A review of responses for race/ethnicity revealed that 83% of respondents identified as Caucasian, 5% 
Bi-racial/mixed race, 5% Latina/Hispanic, 3% Asian/Pacific Islander, 2% African American, less than 1% 
American Indian/Alaskan Native, and 2% other.   
 
Respondents were asked to identify the type of geographic location where they live based on the 
divisions of rural, suburban, and urban. Forty-six percent indicated that they live in a suburban area, 
34% in a rural area, 13% in an urban area, and 6% were unsure. 
 
When asked about computer usage and access to the internet, 89% of respondents reported that they 
had access to a computer at home, and 87% indicated that they had access to a computer that is 
connected to the internet. There does not appear to be a significant difference in access based on 
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geographic location. Table 4.2.2 provides a detailed description of computer and internet access by 
geographic location. 
Table 4.2.2: Student Computer and Internet Access by Geographic Location 

Response 

Access to computer Access to computer connected to Internet 

Rural Suburban Urban Rural Suburban Urban 

Yes 89.9% 91.7% 86.4% 87.2% 89.3% 84.4% 
No 3.3% 2.2% 3.8% 7.1% 4.4% 6.8% 
Sometimes 6.8% 6.1% 9.8% 5.6% 6.3% 8.3% 

 
 
 
 Math and Science Class Enrollment. A review of the math and science classes in which respondents are 
currently enrolled by school level can be seen in Table 4.2.3 and Table 4.2.4, respectively.  
 
 
Table 4.2.3: Math Classes Enrolled by School Level 
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High School 20.5% 23.4% 27.4% 3.0% 3.0% 0.7% 8.3% 1.3% 2.6% NA 2.0% NA 

Middle School 23.1% 1.3% 4.3% NA NA NA NA NA NA 53.9% 12.6% 1.1% 

Note: NA - Not applicable was not listed as an option on survey 

 
 
 
Table 4.2.4: Science Classes Enrolled by School Level 

Classes 
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High School 40.6% 7.9% 23.1% 5.0% 3.3% 7.6% NA 10.2% 

Middle School 2.2% 29.3% 3.4% 1.9% 4.0% 14.1% 15.9% 9.3% 

Note: NA - Not applicable was not listed as an option on survey 
 

 
 
Gender of Students’ Math and Science Teachers. Respondents were asked to identify the gender of 
their math and science teachers. A review of these responses revealed that 58.6% of math teachers and 
63.0% of science teachers are female. Disaggregated responses by school level show that the 
percentage of male math teachers increases from middle school (38.1%) to high school (43.8%). This 
holds true as well for male science teachers from middle school (31.1%) to high school (42.2%). A 
detailed breakdown of students’ math and science teachers by gender is described in Table 4.2.5. A few 
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students who had more than one math or one science class noted that they had both male and female 
teachers. 
 
 
Table 4.2.5: Gender of Students’ Math and Science Teachers 
 
 
 

Math Teacher Science Teacher 

Male Female 
Male and 
Female Male Female 

Male and 
Female 

All Students 39.8% 58.6% 0.9% 34.5% 63.0% 2.1% 

High School Students 43.8% 54.8% 1.0% 42.2% 54.5% 2.0% 

Middle School Students 38.1% 60.2% 0.9% 31.1% 66.7% 2.2% 

 
 
 
 
Factors Related to Math and Science Classes and Teachers. Student respondents were asked questions 
regarding their level of agreement with a number of various factors related to their math and science 
classes and teachers. Tables 4.2.6 (Math) and 4.2.7 (Science) report the frequency distributions, using 
percentages, of respondents’ answers to each of these items. Additionally, means and standard 
deviations are identified. Items are presented in rank order with the item 
that received the highest overall mean score listed first, and the item with 
the lowest overall mean score last. However, disaggregated results by 
school level differ and are not presented in rank order. 
 
 Math. With respect to math class and math teachers, the top three 
items with the highest level of agreement based on mean scores of the 
overall student response were:  my teacher encourages my responsibility 
and effort (4.27), my teacher encourages us to ask questions (4.25), and the 
assignments given help me learn the subject being taught (4.22). The 
bottom three items with the lowest levels of agreement based on mean 
scores of the overall student response were:  my teacher talks about 
possible careers in science, technology, engineering, and/or math (3.29), 
we use technologies in class that help me learn (3.31), and in class, we use a 
variety of classroom activities and resources (3.50).  
 
The assignments given help me learn the subject being taught was the item 
with the highest level of agreement based on percentages for high school 
students (80.1%). My teacher encourages my responsibility and effort was 
the item with the highest level of agreement based on percentages for 
middle school students (82.4%). Only 42.7% of high school students agreed 
that they use technologies in class that help them learn, making this the lowest ranked item for high 
school students. And only 45.4% of middle school students agreed that their math teachers talk about 
possible careers in science, technology, engineering, and/or math, making this the lowest ranked item 
for middle school students.  
 
 
 

Who talks to 

students about 

careers in STEM? 

43% of respondents 

said their math 

teachers do, 57% 

said their science 

teachers do, and 

48% said their 

counselors do. 
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Table 4.2.6: Factors Related to Math Class and Math Teacher 

Items 
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Mean S.D. 

My teacher encourages my responsibility and effort.        

      All Students 1.8% 4.0% 11.8% 30.3% 52.1% 4.27 .94 

      High School Students 1.7% 3.7% 14.4% 35.9% 44.3% 4.17 .93 

      Middle School Students 1.9% 4.1% 10.6% 27.8% 55.5% 4.31 .95 

        

My teacher encourages us to ask questions.        

      All Students 1.9% 5.4% 12.4% 25.7% 54.5% 4.25 1.00 

      High School Students 2.0% 6.0% 12.3% 29.6% 50.2% 4.20 1.00 

      Middle School Students 1.9% 5.2% 12.5% 24.1% 56.4% 4.28 1.00 

        

The assignments given help me learn the subject being taught.        

      All Students 0.9% 3.7% 15.3% 32.9% 47.2% 4.22 .90 

      High School Students 0.3% 2.0% 18.7% 33.8% 45.2% 4.21 .84 

      Middle School Students 1.2% 4.4% 13.8% 32.5% 48.1% 4.22 .93 

        

My teacher asks questions that challenge me to think.        

      All Students 1.5% 5.7% 16.1% 32.2% 44.5% 4.12 .98 

      High School Students 0.7% 8.4% 16.4% 35.1% 39.5% 4.04 .98 

      Middle School Students 1.9% 4.5% 16.0% 30.9% 46.7% 4.16 .98 

        
My teacher creates a classroom environment that allows me 
to learn.        

      All Students 2.3% 5.9% 17.2% 29.6% 44.9% 4.09 1.03 

      High School Students 2.4% 6.1% 19.2% 36.0% 36.4% 3.98 1.00 

      Middle School Students 2.3% 5.8% 16.4% 26.9% 48.6% 4.14 1.04 

        

My teacher communicates high expectations.        

      All Students 2.2% 3.0% 20.2% 35.5% 39.1% 4.06 .95 

      High School Students 2.3% 2.7% 20.7% 37.8% 36.5% 4.03 .94 

      Middle School Students 2.2% 3.1% 19.9% 34.6% 40.3% 4.08 .96 

        

I am comfortable asking questions in class.        

      All Students 5.4% 6.7% 17.2% 27.9% 42.8% 3.96 1.16 

      High School Students 4.0% 7.7% 16.3% 27.0% 45.0% 4.01 1.13 

      Middle School Students 6.0% 6.3% 17.6% 28.3% 41.8% 3.94 1.18 

        

I get helpful feedback from my teacher.        

      All Students 4.4% 6.4% 19.8% 33.9% 35.5% 3.90 1.10 

      High School Students 4.7% 4.4% 22.9% 37.0% 31.0% 3.85 1.06 

      Middle School Students 4.2% 7.3% 18.5% 32.6% 37.4% 3.92 1.11 

        
My teacher encourages us to apply what we’ve learned to 
situations outside of class.        

      All Students 4.1% 9.7% 23.2% 29.1% 33.9% 3.79 1.14 
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      High School Students 4.3% 11.6% 28.9% 30.2% 24.9% 3.60 1.11 

      Middle School Students 4.1% 8.8% 20.7% 28.6% 37.8% 3.87 1.14 
Response Scale:  1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree 

Continued Table 4.2.6: Factors Related to Math Class and Math Teacher 
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Mean S.D. 

I enjoy learning the material in this class.        

      All Students 2.6% 6.2% 27.9% 38.1% 25.2% 3.77 .98 

      High School Students 3.0% 7.3% 31.2% 38.9% 19.6% 3.65 .97 

      Middle School Students 2.5% 5.8% 26.4% 37.8% 27.6% 3.82 .98 
        
My teacher tells the class about resources that will help us 
learn about the subject we are studying, when appropriate.        

      All Students 6.0% 10.2% 24.8% 32.6% 26.4% 3.63 1.15 

      High School Students 8.0% 13.6% 28.6% 28.2% 21.6% 3.42 1.20 

      Middle School Students 5.2% 8.7% 23.2% 34.4% 28.5% 3.72 1.12 
        
In class, we use a variety of classroom activities and resources 
that help me learn.        

      All Students 6.3% 13.9% 26.6% 29.8% 23.4% 3.50 1.17 

      High School Students 6.4% 18.5% 31.3% 29.6% 14.1% 3.27 1.11 

      Middle School Students 6.3% 11.9% 24.6% 29.9% 27.4% 3.60 1.19 
        

We use technologies in class that help me learn.        

      All Students 9.0% 18.3% 25.3% 27.6% 19.8% 3.31 1.23 

      High School Students 9.9% 18.9% 28.5% 24.5% 18.2% 3.22 1.23 

      Middle School Students 8.6% 18.0% 23.9% 29.0% 20.5% 3.35 1.23 
        
My teacher talks about possible careers in science, technology, 
engineering, and/or math.        

      All Students 10.9% 16.3% 27.6% 23.1% 22.2% 3.29 1.28 

      High School Students 10.3% 15.3% 29.6% 21.6% 23.3% 3.32 1.27 

      Middle School Students 11.1% 16.8% 26.7% 23.7% 21.7% 3.28 1.28 
Response Scale:  1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree 

 
 
 Science. With respect to science class and science teachers, the top three items with the highest 
level of agreement based on mean scores of the overall student response were:  my teacher encourages 
my responsibility and effort (4.35), my teacher encourages us to ask questions (4.32), and my teacher 
creates a classroom environment that allows me to learn (4.26). The first two items listed were the same 
top two as those identified by respondents when they answered these questions based on their math 
teacher. The bottom three items with the lowest levels of agreement based on mean scores of the 
overall student response were:  my teacher talks about possible careers in science, technology, 
engineering, and/or math (3.62), we use technologies in class that help me learn (3.85), and my teacher 
encourages us to apply what we’ve learned to situations outside of class (3.91). Again the bottom two 
items are the same as those identified by respondents with respect to their math class and math 
teacher. 
 
My teacher encourages my responsibility and effort was the item with the highest level of agreement 
for high school students (85.1%) and middle school students (86.6%). Only 57.3% of high school students 



2009 PWSE Needs Assessment Report Page 37 
 

and 56.8% of middle school students agreed that their science teachers talks about possible careers in 
science, technology, engineering, and/or math, making this the lowest ranked item for middle school 
students.   
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Table 4.2.7: Factors Related to Science Class and Science Teacher 
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Mean S.D. 

My teacher encourages my responsibility and effort.        

      All Students 1.2% 2.9% 10.7% 30.4% 54.7% 4.35 .87 

      High School Students 0.7% 2.1% 15.4% 32.5% 49.3% 4.28 .85 

      Middle School Students 1.5% 3.2% 8.7% 29.5% 57.1% 4.37 .88 

        

My teacher encourages us to ask questions.        

      All Students 1.4% 3.7% 12.3% 27.1% 55.5% 4.32 .93 

      High School Students 0.7% 3.7% 16.6% 29.4% 49.7% 4.24 .91 

      Middle School Students 1.8% 3.7% 10.4% 26.1% 58.0% 4.35 .93 

        
My teacher creates a classroom environment that allows me 
to learn.        

      All Students 1.6% 4.6% 11.9% 30.9% 51.0% 4.26 .95 

      High School Students 2.7% 4.1% 14.3% 36.9% 42.0% 4.11 .98 

      Middle School Students 1.2% 4.8% 10.9% 28.3% 54.8% 4.31 .93 

        

My teacher asks questions that challenge me to think.        

      All Students 1.5% 3.3% 14.3% 30.5% 50.3% 4.25 .93 

      High School Students 1.7% 3.4% 15.9% 30.7% 48.3% 4.21 .94 

      Middle School Students 1.5% 3.2% 13.7% 30.4% 51.2% 4.27 .92 

        

My teacher communicates high expectations.        

      All Students 1.0% 3.1% 17.0% 36.0% 42.8% 4.17 .89 

      High School Students 1.0% 3.1% 19.3% 37.3% 39.3% 4.11 .89 

      Middle School Students 1.0% 3.1% 16.1% 35.5% 44.3% 4.19 .89 

        
In class, we use a variety of classroom activities and resources 
that help me learn.        

      All Students 2.0% 4.3% 14.7% 33.8% 45.2% 4.16 .96 

      High School Students 2.0% 4.8% 17.7% 34.8% 40.6% 4.07 .98 

      Middle School Students 1.9% 4.1% 13.4% 33.4% 47.1% 4.20 .95 

        

The assignments given help me learn the subject being taught.        

      All Students 1.7% 5.4% 13.5% 36.2% 43.2% 4.14 .96 

      High School Students 1.7% 4.4% 16.0% 37.4% 40.5% 4.11 .94 

      Middle School Students 1.6% 5.8% 12.4% 35.7% 44.4% 4.16 .96 

        

I am comfortable asking questions in class.        

      All Students 4.0% 5.3% 17.8% 26.5% 46.4% 4.06 1.10 

      High School Students 1.7% 5.4% 17.3% 24.7% 50.8% 4.18 1.01 

      Middle School Students 5.0% 5.3% 18.1% 27.2% 44.4% 4.01 1.14 

        

I get helpful feedback from my teacher.        

      All Students 2.8% 6.0% 18.7% 34.5% 38.1% 3.99 1.03 

      High School Students 2.1% 5.1% 21.6% 36.3% 34.9% 3.97 .98 

      Middle School Students 3.1% 6.3% 17.5% 33.7% 39.4% 4.00 1.05 
Response Scale:  1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree 
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Continued Table 4.2.7: Factors Related to Science Class and Science Teacher 

Items 
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Mean S.D. 

My teacher tells the class about resources that will help us 
learn about the subject we are studying, when appropriate.        

      All Students 2.8% 5.8% 20.5% 36.0% 34.9% 3.94 1.02 

      High School Students 3.8% 7.2% 25.6% 36.2% 27.3% 3.76 1.05 

      Middle School Students 2.3% 5.3% 18.3% 35.9% 38.1% 4.02 .99 
        
I enjoy learning the material in this class.        

      All Students 1.6% 5.6% 22.1% 38.1% 32.6% 3.94 .96 

      High School Students 2.0% 3.0% 22.9% 40.1% 32.0% 3.97 .92 

      Middle School Students 1.5% 6.7% 21.8% 37.2% 32.8% 3.93 .97 
        
My teacher encourages us to apply what we’ve learned to 
situations outside of class.        

      All Students 2.6% 5.9% 24.1% 32.2% 35.2% 3.91 1.03 

      High School Students 2.7% 6.5% 31.3% 33.0% 26.5% 3.74 1.01 

      Middle School Students 2.5% 5.7% 21.0% 31.9% 38.9% 3.99 1.03 
        
We use technologies in class that help me learn.        

      All Students 2.9% 6.9% 23.6% 36.0% 30.6% 3.85 1.03 

      High School Students 3.7% 5.8% 26.1% 38.6% 25.8% 3.77 1.02 

      Middle School Students 2.5% 7.4% 22.5% 34.9% 32.7% 3.88 1.03 
        
My teacher talks about possible careers in science, technology, 
engineering, and/or math.        

      All Students 6.5% 11.9% 24.6% 26.7% 30.3% 3.62 1.21 

      High School Students 6.4% 10.8% 25.4% 29.5% 27.8% 3.61 1.18 

      Middle School Students 6.6% 12.4% 24.2% 25.5% 31.3% 3.63 1.23 
Response Scale:  1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree 

 
 
Students were asked whether their school counselor talked with them about possible careers in science, 
technology, engineering, and/or math. Forty-eight percent of student respondents agreed that their 
counselor talked with them about careers in the STEM fields. The overall mean response was 3.35, with 
a standard deviation of 1.32. This same question was asked with respect to math and science teachers 
(see tables above). Table 4.2.8 provides the mean score comparisons between math teachers, science 
teachers, and counselors. Based on student responses, science teachers are more likely to discuss 
careers in STEM fields (significant t-test results confirm this) than school counselors or math teachers. 
 
 
Table 4.2.8: Mean Comparison of Who Discusses Careers in STEM Fields with Students 

 
Math 

Teacher 
Science 
Teacher 

School 
Counselor 

All Students 3.29 3.62 3.35 

High School 3.32 3.61 3.31 

Middle School 3.28 3.63 3.37 
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 Involvement in After School Activities. Students were asked about the extent of their involvement in 
afterschool activities; specifically, how many hours a week they spend in activities outside of 
schoolwork. Questions regarding the types of activities they are involved in after school, amount of time 
spent on these activities, and which activities they would like to be involved outside of school were also 
answered. Finally, students described the reasons why they were not involved in some of the activities 
in which they wanted to participate. 
 
Activities ranked in order of highest involvement level and the percentages of respondents involved in 
each activity are presented in Figure 4.2.1. 
 
Over 72% of student respondents are involved in sports and athletic teams and over 69% in band and 
music. First Lego League (0.6%), State Science Fair (1.6%), Civic groups (1.9%), and Project Lead the Way 
(1.9%) were the activities in which student respondents were least involved.  
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Figure 4.2.1:  After School Activity Involvement - All Students
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Figure 4.2.2 provides a comparison of activity involvement between middle and high school students. 
While sports/athletic teams, band/music, and church group remained the top three activities for both 
high school and middle school students, high school students are more involved in volunteering, theatre 
and/or art clubs, and academic clubs than middle school students.  
 

 
 
When asked about time commitment to after school activities, approximately, 31% of student 
respondents stated they spend between 6 to 10 hours a week participating in after school activities. A 
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Figure 4.2.2. Activity Comparison with Middle School and High School Students
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little over 8% said that they spend 21 or more hours a week participating in after school activities. Table 
4.2.9 describes the approximate hours student respondent spend per week in after school activities by 
school level and figure 4.2.3 provides a visual comparison of student activity hours between middle and 
high school respondents. 
 
 
Table 4.2.9: Hours per Week Spent in After School Activities 

 

0 hours 
1-5 

hours 
6-10 

hours 
11-15 
hours 

16-20 
hours 

21 or 
more 
hours 

      All Students 1.2% 26.8% 30.7% 20.5% 12.4% 8.4% 

      High School Students 1.2% 17.6% 26.2% 27.3% 19.1% 8.6% 

      Middle School Students 1.2% 30.8% 32.8% 17.5% 9.4% 8.3% 

 
 
The majority of middle school respondents (63.6%) spend between 1 and 10 hours a week participating 
in after school activities. In comparison, the majority of high school respondents (53.5%) spend between 
6 and 15 hours a week participating in after school activities.  
 
 
 

 
 
 
In addition to listing the activities in which they currently participate, student respondents also 
identified the activities in which they would like to participate. Twenty-eight percent of high school 
students and 29% of middle school student noted that they did not wish to participate in any activities 
other than those in which they were currently involved.   
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Table 4.2.10 shows the percentages of student respondents’ 
current levels of participation in after school activities as 
noted in figures 4.2.1 and 4.2.2, and the percentages of 
those respondents who would like to be involved in each 
specific activity. For example, 3.3% of high school 
respondents stated they are involved in a science club; an 
additional 16.8% of respondents would like to be involved in 
a science club. The participation level for middle school 
students in band/music is already high at 74.1%, however, an 
additional 4.7% of middle school respondents would like to 
participate in band/music. 
 
Theatre/Arts Clubs (25.2%), Student Council (19.3%), 
Environmental Outdoor Club (17.9%), and Science Club 
(15.5%) were the highest ranked activities by student respondents who would like to participate in these 
events. For high school student respondents the top three desired activities to participate in were 
Student Council (19.5%), Environmental Outdoor Club (18.2%), and Science Club (16.8%). For middle 
school student respondents the top three were Theatre/Arts Clubs (29.0%), Student Council (19.3%), 
and Environmental Outdoor Club (17.8%). 
 
 
 
Table 4.2.10: Students Current and Desired Participation Levels 

 All Students High School Students Middle School Students 

Current 
Participation 

Desired 
Participation 

Current 
Participation 

Desired 
Participation 

Current 
Participation 

Desired 
Participation 

Sport/Athletic Team 72.3% 9.0% 69.3% 7.9% 73.6% 9.5% 

Band/Music 69.6% 5.1% 59.1% 5.9% 74.1% 4.7% 

Church Group 56.8% 3.6% 56.4% 2.3% 56.9% 4.2% 

Volunteering 38.7% 13.3% 44.2% 14.9% 36.4% 12.6% 

Theatre/Arts Clubs 23.0% 25.2% 33.3% 16.5% 18.5% 29.0% 
Academic Clubs (other than math and 
science) 15.9% 11.6% 27.1% 9.9% 11.1% 12.4% 

4-H 15.8% 10.0% 15.5% 5.0% 15.9% 12.2% 

Student Council 14.8% 19.3% 21.5% 19.5% 11.9% 19.3% 

Math Club 8.2% 8.4% 6.3% 6.3% 9.1% 9.2% 

Girl Scouts 6.1% 3.1% 4.6% 1.3% 6.8% 3.9% 

Environmental Outdoor Club 5.1% 17.9% 5.0% 18.2% 5.2% 17.8% 

Science Club 3.9% 15.5% 3.3% 16.8% 4.2% 14.9% 

Future Farmers of America (FFA) 3.3% 8.6% 8.6% 6.9% 1.0% 9.3% 

Project Lead the Way 1.9% 5.0% 5.6% 6.9% 0.3% 4.2% 

Civic Club (e.g., Key Club) 1.9% 2.9% 4.0% 4.6% 1.0% 2.2% 

State Science Fair 1.6% 7.1% 1.3% 4.6% 1.7% 8.2% 

First Lego League 0.6% 4.8% 1.0% 4.6% 0.4% 4.9% 

 
 
 
 

Theatre/Arts Clubs, Student 

Council, Environmental 

Outdoor Club, and Science Club 

were the highest ranked after 

school activities in which 

student respondents indicated 

a desire to participate. 
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Students’ qualitative responses for not being involved in the 
activities in which they would like to be were analyzed and 
categorized into 11 areas. Thirty-six percent stated that the 
activity was not available and 32% stated not enough time as 
reasons for not being involved in the desired activities. The next 
highest response was not old enough with 7.5%. Figure 4.2.4 
provides the list of reasons and the percentage of student 
respondents who stated each reason. Figure 4.2.5 provides a 
comparison of reasons for not being involved between high 
school students and middle school students. 
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Figure 4.2.4. Reasons for Not Being Involved - All Students

Activity not available and 

not enough time were the 

two most cited reasons for 

not being involved in 

desired activities.  
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Interests and Confidence in STEM Related Program Areas and Activities. Students responded to a 
series of questions regarding their interests in and confidence with a number of activity and program 
areas. The areas listed are relative to the PWSE mission and the results of this section will help the PWSE 
staff identify participation interests and areas in which confidence building activities might be helpful.  
Table 4.2.11 describes the percentage responses, mean and standard deviation scores, correlations 
between interest and confidence for each item, and significant t-test results between interest and 
confidence for each item. 
 
Creativity and design had the highest overall mean score (3.31) denoting the highest overall interest 
level among the listed program areas and activities. Interesting to note is that Science had the highest 
overall confidence level mean score (3.16) for all students. Space/Astronomy had the lowest overall 
interest level mean score (2.27) and Engineering had the lowest overall confidence level mean score 
(2.19). 
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Figure 4.2.5. Reasons for Not Being Involved - Middle and High School Students
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Table 4.2.11: Interest and Confidence in STEM Related Activity/Program Areas 
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Math               

      All Students 7.7% 24.2% 42.6% 25.5% 2.86 .89 4.5% 17.4% 43.7% 34.4% 3.08 .83 .58 * 

      High School Students 8.7% 27.9% 40.9% 23.2% 2.79 .89 5.7% 17.8% 44.8% 31.6% 3.02 .85 .59 * 

      Middle School Students 7.6% 22.7% 43.3% 26.5% 2.89 .89 4.0% 17.3% 43.2% 35.5% 3.10 .82 .57 * 
               
Science               

      All Students 6.0% 19.3% 35.1% 39.6% 3.08 .91 3.4% 16.1% 41.6% 38.9% 3.16 .81 .61 * 

      High School Students 4.7% 19.8% 31.5% 44.0% 3.15 .90 3.7% 14.9% 45.1% 36.6% 3.14 .80 .58  

      Middle School Students 6.6% 19.1% 36.7% 37.7% 3.05 .91 3.3% 16.7% 40.0% 40.0% 3.17 .82 .63 * 
               
Computer               

      All Students 11.8% 27.3% 35.4% 25.6% 2.75 .97 7.0% 44.4% 40.8% 27.7% 2.89 .89 .59 * 

      High School Students 14.5% 30.4% 36.5% 18.6% 2.59 .95 8.4% 30.1% 40.9% 20.6% 2.74 .88 .59 * 

      Middle School Students 10.5% 26.0% 34.9% 28.6% 2.82 .97 6.4% 21.9% 40.7% 30.9% 2.96 .89 .58 * 
               
Environment/Outdoors               

      All Students 7.9% 20.0% 33.5% 38.6% 3.03 .95 5.9% 25.4% 37.8% 30.9% 2.94 .89 .67 * 

      High School Students 10.5% 25.4% 34.9% 29.2% 2.83 .97 8.5% 31.6% 38.1% 21.8% 2.73 .90 .62  

      Middle School Students 6.8% 17.6% 32.8% 42.8% 3.12 .93 4.8% 22.7% 37.6% 34.9% 3.03 .88 .68 * 
               
Problem Solving               

      All Students 10.8% 30.0% 35.3% 23.9% 2.72 .95 8.7% 25.6% 42.9% 22.9% 2.80 .89 .66 * 

      High School Students 11.1% 30.2% 35.2% 23.5% 2.71 .95 8.8% 26.6% 44.4% 20.2% 2.76 .87 .64  

      Middle School Students 10.7% 29.9% 35.3% 24.1% 2.73 .95 8.6% 25.1% 42.2% 24.1% 2.82 .90 .67 * 
               
Creativity and Design               

      All Students 3.8% 13.3% 31.4% 51.5% 3.31 .84 6.0% 18.9% 36.4% 38.6% 3.08 .90 .67 * 

      High School Students 4.7% 19.2% 33.3% 42.8% 3.14 .89 8.4% 24.7% 37.8% 29.1% 2.88 .93 .74 * 

      Middle School Students 3.4% 10.8% 30.5% 55.4% 3.38 .81 4.9% 16.4% 35.8% 42.8% 3.17 .87 .62 * 
Note

A
: Interest Level , 1=not interested, 2=slightly interested, 3=interested, 4=very interested; Confidence Level, 1=no confidence, 2=slightly confidence, 3=confident, 4=very confident 

Note
B
: Correlations, significance levels measured at p < .01 

Note
C
: Paired t-tests, significance levels measured at p < .01 

 



 

Continued Table 4.2.11: Interest and Confidence in STEM Related Activity/Program Areas 
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Space/Astronomy               

      All Students 27.5% 32.7% 24.0% 15.7% 2.28 1.03 28.4% 34.0% 26.6% 11.0% 2.20 .98 .69 * 

      High School Students 25.0% 37.5% 18.9% 18.6% 2.31 1.04 28.1% 41.7% 20.0% 10.2% 2.12 .94 .66 * 

      Middle School Students 28.7% 30.6% 26.3% 14.5% 2.27 1.03 28.6% 30.6% 29.4% 11.4% 2.24 .99 .71  

               

Health               

      All Students 11.6% 26.9% 31.3% 30.3% 2.80 1.00 9.1% 27.6% 39.5% 23.7% 2.78 .91 .69  

      High School Students 10.2% 26.4% 31.2% 32.2% 2.85 .99 7.9% 30.1% 39.0% 22.9% 2.77 .89 .70  

      Middle School Students 12.2% 27.1% 31.3% 29.4% 2.78 1.00 9.6% 26.6% 39.8% 24.0% 2.78 .92 .69  

               

Engineering               

      All Students 25.4% 32.3% 26.5% 15.8% 2.33 1.02 28.1% 32.1% 27.1% 9.6% 2.19 .97 .72 * 

      High School Students 24.8% 29.9% 27.9% 17.3% 2.38 1.04 31.3% 35.0% 24.8% 8.8% 2.11 .95 .69 * 

      Middle School Students 25.7% 33.3% 26.0% 15.1% 2.30 1.01 28.0% 32.3% 29.3% 10.4% 2.22 .97 .74 * 
Note

A
: Interest Level , 1=not interested, 2=slightly interested, 3=interested, 4=very interested; Confidence Level, 1=no confidence, 2=slightly confidence, 3=confident, 4=very confident 

Note
B
: Correlations, significance levels measured at p < .01 

Note
C
: Paired t-tests, significance levels measured at p < .01 
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T-test results showed significant differences between interest and confidence levels in many of the 
STEM related activity/program areas. For example, the overall interest level mean score for student 
respondents in Engineering was 2.33 and the overall confidence level mean score in Engineering was 
2.19. Therefore, students are not as confident about their skills and knowledge in Engineering as they 
are interested. Based on mean scores and significant t-test results, students are more confident in their 
problem solving skills than they are interested in this activity.  
 
 
Figures 4.2.6 and 4.2.7 describe the mean comparison scores for interest level and confidence level, 
respectively, between middle school and high school students for each of the STEM related activities 
listed in Table 4.2.11.  
 
 
 
 

 

 

 

Middle school students reported higher interest mean scores on most of the STEM related activity items 
than high school students. However, high school students reported higher mean scores for their interest 
in science, in health, and in engineering (slightly higher) than middle school students.  
 

 

Math Science Computer
Environment, 

Outdoors
Problem 
Solving

Creativity and 
Design

Space, 
Astronomy

Health Engineering

High School 2.79 3.15 2.59 2.83 2.71 3.14 2.31 2.85 2.38

Middle School 2.89 3.05 2.82 3.12 2.73 3.38 2.27 2.78 2.30

2.00

2.25

2.50

2.75

3.00

3.25

3.50

Figure 4.2.6. Interest Level, Mean Comparison of Middle and High School Students



09 PWSE Needs Assessment Report Page 49 
 

Overall middle school students reported higher confidence mean scores than high school students for 
each of the STEM related program areas and activities. 
 
 
 
 
 

 

 
 
 
 
Delivery Methods and Attendance Likelihood for STEM Related 
Outreach Activities. Table 4.2.12 describes the students’ responses 
to specific delivery methods and their likelihood of attendance at a 
STEM related outreach activity given the specific delivery outreach 
method. Summer camp received the highest level of interest from all 
student respondents with 68.2% indicating they were interested or 
very interested, followed by workshops after school at my own 
school at 51.2%. Workshops on the weekends received the highest 
percentage of disinterested responses with 28.3% stating they were 
not interested in this type of program at their community college, 
and 26.7% were not interested in weekend programs at Iowa State 
University. 
 
 
Table 4.2.12: Delivery Methods Interest and Likelihood of Attendance 

Math Science Computer
Environment, 

Outdoors
Problem 
Solving

Creativity 
and Design

Space, 
Astronomy

Health Engineering

High School 3.02 3.14 2.74 2.73 2.76 2.88 2.12 2.77 2.11

Middle School 3.10 3.17 2.96 3.03 2.82 3.17 2.24 2.78 2.22

2.00

2.25

2.50

2.75

3.00

3.25

3.50

Figure 4.2.7. Confidence Level, Mean Comparison of Middle and High School Students

68.2% of student 

respondents indicated 

they were interested in a 

STEM related summer 

camp, and 46.9% said 

they would likely attend 

the camp. 
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in STEM Related Activity/Program Areas 

 Interest LevelA Attendance LikelihoodA 
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Summer Camp            

      All Students 10.6% 21.2% 35.1% 33.1% 2.91 .98 11.2% 41.9% 46.9% 2.36 .67 

      High School Students 12.8% 27.9% 34.3% 24.9% 2.71 .98 13.2% 48.5% 38.3% 2.25 .67 

      Middle School Students 9.7% 18.3% 35.4% 36.7% 2.99 .97 10.0% 39.0% 50.7% 2.40 .67 
            
Online Programs            

      All Students 25.4% 35.4% 26.3% 12.9% 2.27 .98 27.8% 50.1% 22.2% 1.94 .71 

      High School Students 21.3% 37.8% 27.7% 13.2% 2.33 .96 22.5% 51.5% 25.9% 2.03 .70 

      Middle School Students 27.2% 34.3% 25.7% 12.8% 2.24 .99 30.1% 49.4% 20.5% 1.90 .71 
            
Workshops after school – at my school           

      All Students 17.1% 31.7% 32.3% 18.9% 2.53 .99 19.7% 48.1% 32.2% 2.13 .71 

      High School Students 14.8% 35.4% 32.3% 17.5% 2.53 .95 18.4% 47.6% 34.0% 2.16 .71 

      Middle School Students 18.2% 30.0% 32.3% 19.5% 2.53 1.00 20.2% 48.3% 31.4% 2.11 .71 
            
Workshops after school – at Iowa State           

      All Students 24.4% 33.5% 26.9% 15.2% 2.33 1.01 33.1% 48.7% 18.2% 1.85 .70 

      High School Students 28.3% 34.7% 23.9% 13.1% 2.22 1.00 38.8% 46.9% 13.9% 1.75 .69 

      Middle School Students 22.6% 32.9% 28.3% 16.2% 2.38 1.01 30.5% 49.5% 20.0% 1.90 .70 
            
Workshops after school – at my local community college         

      All Students 25.8% 35.9% 26.1% 12.2% 2.25 .97 29.3% 52.7% 18.0% 1.89 .68 

      High School Students 24.2% 36.4% 29.0% 10.4% 2.26 .94 30.6% 50.7% 18.7% 1.88 .69 

      Middle School Students 26.5% 35.6% 24.9% 13.0% 2.24 .99 28.7% 53.6% 17.6% 1.89 .67 
            
Workshops on the weekends – at Iowa State          

      All Students 26.7% 30.4% 26.4% 16.6% 2.33 1.04 30.2% 47.2% 22.6% 1.92 .72 

      High School Students 27.3% 32.0% 27.3% 13.5% 2.27 1.01 31.3% 48.3% 20.4% 1.89 .71 

      Middle School Students 26.4% 29.7% 25.9% 17.9% 2.35 1.06 29.6% 46.7% 23.7% 1.94 .73 
            
Workshops on weekends – at my local community college         

      All Students 28.3% 34.0% 24.5% 13.3% 2.23 1.00 30.3% 48.2% 21.6% 1.91 .72 

      High School Students 27.6% 32.7% 26.3% 13.5% 2.26 1.01 30.7% 46.1% 23.2% 1.92 .73 

      Middle School Students 28.6% 34.5% 23.8% 13.2% 2.22 1.00 30.1% 49.1% 20.8% 1.91 .71 
Note

A
: Interest Level - 1=not interested, 2=slightly interested, 3=interested, 4=very interested; Attendance Level – 1=no, would not attend, 

2=not sure, 3=yes, I would attend 
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4.3 Results for the Teacher Survey 
 
Results for the teacher survey are divided into nine sections focusing on the following topical areas of 
the teacher survey:  
 
 respondent demographics  
 math and science classes taught, 
 achieving improvements in math and science in school districts, 
 strategies to improve STEM education, 
 professional development needs,  
 factors related to the role of being a math/science teacher, 
 awareness of and involvement with PWSE signature outreach programs, 
 delivery methods and participation in potential PWSE professional development STEM activities, 

and,  
 thematic analysis of open-ended comments. 

 
 
Demographics. Four hundred and fifty-five teachers completed the online survey. Three hundred and 
three identified as female (66.4%) and 152 identified as male (33.4%), two respondents did not identify 
their gender. One hundred and ninety-six respondents teach math (42.9%), 266 teach science (58.2%), 
and 34 are talented and gifted (TAG) teachers (7.4%). Of those who identified what grades they teach, 
166 are middle school teachers (36.6%), 267 are high school teachers (58.9%), and 20 are both middle 
and high school teachers (4.4%). One hundred and ninety-five identified as being from a rural school 
district (42.9%), 109 from a suburban school district (24.0%), 141 from an urban school district (31.0%), 
and 10 did not know (2.2%). Table 4.3.1 provides a comparison of respondents’ gender, school level, and 
subject taught, by geographic location. 
 
 
Table 4.3.1. Comparison of Gender, School Level, and Subject Taught by Geographic Location 

 Gender Subject TaughtA School Level 

Female Male Math Science TAG 
Middle 
School 

High 
School 

Both 
Middle and 
High School 

All Teachers 66.6% 33.4% 42.9% 58.2% 7.4% 36.6% 58.9% 4.4% 

  Rural 68.7% 31.3% 44.6% 55.9% 8.2% 30.9% 61.9% 7.2% 

  Suburban 61.1% 38.9% 43.1% 61.5% 3.7% 39.4% 59.6% 0.9% 

  Urban 67.1% 32.9% 39.7% 59.6% 9.9% 41.4% 55.0% 3.6% 
Note

A
: Percentages are based on those who stated they taught the subject. Some respondents identified teaching both math and science and in 

some cases were TAG teachers too. 

 
 
The years that respondents have been teaching varied from a minimum of two years teaching to a 
maximum of 45 years teaching. The overall average for respondents’ years teaching is 19.05. Fourteen 
percent have been teaching 5 years or less, 16% 6-10 years, 13% 11-15 years, 15% 16-20 years, and 42% 
20 years or more. 
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Math and Science Classes Taught. A review of the math and science classes taught by teacher 
respondents can be seen in Table 4.3.2 and Table 4.3.3, respectively.  
 
 
Table 4.3.2: Math Classes Taught 
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All Teachers 18.4% 14.0% 15.3% 12.7% 9.2% 2.4% 4.6% 8.1% 8.3% 24.1% 

  Middle School 17.4% 0.6% 3.0% 1.2% -- -- 2.4% -- 2.6% 35.9% 

  High School 17.9% 22.4% 21.3% 19.0% 14.2% 4.1% 5.6% 12.7% 13.1% 14.2% 

  Both MS & HS 35.0% 15.0% 40.0% 25.0% 20.0% 0.0% 10.0% 15.0% 15.0% 60.0% 

  Rural 20.0% 13.3% 17.4% 15.4% 11.3% 2.1% 3.6% 10.8% 10.3% 26.2% 

  Suburban 20.2% 16.5% 14.7% 10.1% 4.6% 2.8% 3.7% 5.5% 7.3% 25.7% 

  Urban 14.9% 12.8% 13.5% 10.6% 8.5% 2.1% 6.4% 5.7% 6.4% 18.4% 

 
 
Table 4.3.3: Science Classes Taught 
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All Teachers 26.3% 15.8% 22.3% 18.8% 34.8% 

  Middle School 26.9% 26.9% 10.2% 9.0% 38.9% 

  High School 28.0% 10.1% 31.3% 25.4% 34.7% 

  Both MS & HS -- -- 5.0% 15.0% 5.0% 

  Rural 25.1% 14.4% 23.1% 22.6% 41.0% 

  Suburban 24.8% 13.8% 20.2% 18.3% 33.0% 

  Urban 28.4% 18.4% 23.4% 14.2% 27.7% 

 
 
 
Achieving Improvements in Math and Science in School 
Districts. Teachers responded to a series of statements on 
the topic of achieving improvements in math and science in 
their school districts. Teachers were asked to rate their 
perceptions of the adequacy of each item AND it’s level of 
importance relative to achieving improvements in math and 
science in their school district. Likert-type scale items were 
collapsed into like categories (e.g., very inadequate and 
inadequate, etc.) to describe the results in this section. Table 
4.3.4 describes the respondents’ adequacy and importance 
scale responses in percentages, as well as means and 
standard deviation scores for each item.  

33% of teacher respondents 

indicated that strategies for 

encouraging participation by 

underrepresented groups in 

STEM were inadequate in 

their school district.  



 

Table 4.3.4: Adequacy and Importance in Achieving Improvement in Math and Science (Based on Respondent’s School District) 
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1. Level of funding for science (equipment, facilities, staff). 33.7% 24.6% 41.7% 2.08 .87 3.5% 2.7% 93.8% 2.90 .40 
           

2. Level of funding for math (equipment, facilities, staff). 27.9% 27.2% 44.9% 2.17 .84 2.3% 8.5% 89.3% 2.87 .40 
           

3. Leadership/assistance from universities. 33.5% 36.7% 29.8% 1.96 .80 9.7% 22.7% 67.5% 2.58 .66 
           
4. Communication among educators, parents, community 
members, and business/industry leaders. 34.4% 29.5% 34.8% 2.00 .84 4.5% 13.0% 82.5% 2.78 .51 
           

5. Opportunities to share ideas and strategies with peers. 40.9% 19.3% 39.2% 1.98 .90 4.0% 4.0% 92.0% 2.88 .43 
           

6. Opportunities to participate in in-service activities in science. 49.1% 19.9% 31.0% 1.82 .88 5.9% 8.2% 85.9% 2.80 .53 
           

7. Opportunities to participate in in-service activities in math. 46.9% 23.4% 29.7% 1.83 .86 5.7% 8.9% 85.4% 2.80 .53 
           
8. Articulation between levels (elementary, middle 
school/junior high, high school) in math. 44.8% 23.4% 31.8% 1.87 .87 4.9% 6.6% 88.5% 2.84 .49 
           
9. Articulation between levels (elementary, middle 
school/junior high, high school) in science. 44.3% 24.8% 30.9% 1.87 .86 5.0% 5.8% 89.2% 2.84 .48 
           
10. Quality of instructional materials in math (textbooks, 
media, and manipulatives).  14.7% 29.7% 55.7% 2.41 .73 2.8% 7.0% 90.2% 2.87 .41 
           
11. Quality of instructional materials in science (textbooks, 
media, and manipulatives). 16.2% 23.6% 60.2% 2.44 .76 2.7% 5.3% 92.0% 2.89 .39 
           
12. Awareness of the uses of instructional technology in 
science.  20.2% 23.7% 56.1% 2.36 .80 2.7% 6.9% 90.3% 2.88 .40 
           

13. Awareness of the uses of instructional technology in math. 19.1% 26.1% 54.8% 2.36 .78 4.2% 8.5% 87.3% 2.83 .48 
Note

A
: Adequacy Level , 1=inadequate, 2=neutral, 3=adequate; Importance Level, 1=unimportant, 2=neutral, 3=important. 

 



 

Cont. Table 4.3.4: Adequacy and Importance in Achieving Improvement in Math and Science (Based on Respondent’s School District) 
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14. Availability of appropriate instructional technology in the 
classroom for teaching science. 27.5% 29.8% 42.7% 2.15 .83 3.4% 6.4% 90.2% 2.87 .43 
           
15. Availability of appropriate instructional technology in the 
classroom for teaching math. 31.0% 25.5% 43.5% 2.13 .86 4.9% 7.3% 87.8% 2.83 .49 
           
16. Skills for encouraging participation by underrepresented 
groups (i.e., females) in science, technology, engineering, and 
math. 28.5% 33.6% 37.9% 2.09 .81 3.4% 11.9% 84.6% 2.81 .47 
           
17. Strategies for encouraging participation by 
underrepresented groups (i.e., females) in science, technology, 
engineering, and math. 33.3% 32.8% 33.8% 2.01 .82 3.5% 12.4% 84.2% 2.81 .48 
Note

A
: Adequacy Level , 1=inadequate, 2=neutral, 3=adequate; Importance Level, 1=unimportant, 2=neutral, 3=important. 
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Of the 17 items listed for achieving improvements in math and 
science in teacher respondents’ school districts, opportunities to 
participate in in-service activities in math and in science received 
the lowest mean scores for adequacy. Teachers responded with 
high mean scores as to the importance of the opportunities for 
in-service activities toward helping to achieve improvements in 
math and in science in their school districts. Articulation 
between levels (elementary, middle, and high school) in math 
and in science also received low mean scores in adequacy 
relative to the other items listed in this topic area. Articulation 
between school levels also received high mean scores as an 
important issue to focus on toward achieving improvements in 
math and in science. Teacher respondents noted that their 
instructional materials for math and science were adequate as 
this item received the highest mean scores for adequacy. The item under the importance scale with the 
lowest mean score was leadership/assistance from universities; however, this item still received a 
relatively high mean score at 2.58 on a 3-point scale.  
 
Figures 4.3.1 describes the mean score comparisons for adequacy levels between middle school, high 
school, and both middle and high school teachers for each of the items in Table 4.3.4. To read the 
specific item, match the number (1-17) below the line point on the line graph to the item number in 
Table 4.3.4. Figure 4.3.2 is similar, but describes the mean score comparisons for adequacy levels by 
school district geographic type – rural, suburban, or urban.   
 
 
 

 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

MS 2.13 2.25 1.95 2.05 2.11 1.93 1.89 1.91 2.02 2.51 2.40 2.30 2.33 2.18 2.14 2.16 2.05

HS 2.07 2.12 1.98 1.98 1.89 1.75 1.73 1.84 1.77 2.35 2.49 2.42 2.37 2.15 2.11 2.07 1.99

Both MS & HS 1.80 2.15 1.84 1.84 1.95 1.62 2.10 1.75 1.50 2.35 2.08 2.20 2.40 2.00 2.16 1.90 1.90

1.40

1.60

1.80

2.00

2.20

2.40

2.60

Figure 4.3.1. Mean Comparison of Adequacy Items by School Level

49% of teacher respondents 

indicated that opportunities to 

participate in in-service 

activities in science were 

inadequate in their school 

district, 47% stated the same 

for math in-service activities.  
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Overall, the adequacy item mean scores for middle school teachers appeared to be slightly higher than 
the adequacy mean scores for high school teachers with the exception of items 3, 11, 12, and 13 (figure 
4.3.1). Items 12 and 13 speak to the adequacy of the awareness of the uses of instructional technology 
in math and science.  
 
 
 
 
 

 
 
 
 
 
Overall, the adequacy item mean scores for suburban school teachers appeared to be slightly higher 
than the adequacy mean scores for rural and urban school teachers with the exception of item 8 where 
rural school teachers had a slightly higher mean score on this item than suburban teachers. The urban 
teachers mean scores for each of the adequacy items are all lower than the suburban teachers mean 
scores and most of the rural teachers mean scores with the exception of items 14 and 15. 
 
Figures 4.3.3 describes the mean score comparisons for importance levels between middle school, high 
school, and both middle and high school teachers for each of the items in Table 4.3.4. To read the 
specific item, match the number (1-17) below the line point on the line graph to the item number in 
Table 4.3.4. Figure 4.3.4 is similar, but describes the mean score comparisons for importance levels by 
school district geographic type – rural, suburban, or urban.   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Rural 2.04 2.13 2.02 1.99 1.93 1.82 1.85 1.99 1.93 2.42 2.42 2.34 2.35 2.09 2.06 2.10 2.06

Suburban 2.51 2.51 2.07 2.18 2.20 2.13 1.90 1.94 2.05 2.45 2.57 2.51 2.52 2.37 2.30 2.27 2.15

Urban 1.85 1.99 1.80 1.86 1.89 1.63 1.79 1.65 1.63 2.39 2.40 2.28 2.24 2.10 2.07 1.95 1.81

1.60

1.70

1.80

1.90

2.00

2.10

2.20

2.30

2.40

2.50

2.60

Figure 4.3.2. Mean Comparison of Adequacy Items by Geographic District



2009 PWSE Needs Assessment Report Page 57 
 

In general, mean scores for middle school, high school, and both middle and high school teachers were 
relatively similar on the importance of items 1 through 17 on achieving improvements in math and in 
science in respondents’ school districts. However, those teachers who teach both middle and high 
school had slightly higher mean scores on items 10 and 11 which deal with the quality of instructional 
materials in math and science and item 15 the availability of appropriate instructional technology for 
teaching math. This same group of respondents who teach both middle and high school had a lower 
mean score on item 6, opportunities to participate in science in-service activities, than the other two 
groups.  
 
 
 
 

 
 
 
 
When focusing on the importance of the 17 listed items relative to achieving improvements in math and 
in science in respondents’ school districts, the mean scores appeared to be more varied by geographic 
location of school district (figure 4.3.4) than school level (figure 4.3.3). For the majority of items 
suburban teachers had lower important mean scores than the rural and urban teachers. The only item 
that suburban teachers scored more important (based on mean scores) than rural and urban teachers is 
item 3 - leadership/assistance from universities. However, all three groups scored this same item low in 
comparison to the other 16 items.  
 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

MS 2.88 2.91 2.54 2.78 2.86 2.82 2.75 2.87 2.82 2.86 2.89 2.85 2.84 2.86 2.84 2.78 2.79

HS 2.91 2.84 2.61 2.79 2.89 2.80 2.82 2.82 2.86 2.87 2.88 2.89 2.82 2.87 2.83 2.83 2.82

Both MS & HS 3.00 2.84 2.50 2.63 2.85 2.64 2.84 2.80 2.87 3.00 3.00 2.92 2.90 2.92 2.95 2.85 2.75
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2.60

2.70

2.80

2.90

3.00

3.10

Figure 4.3.3. Mean Comparison of Importance Items by School Level
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Strategies to Improve STEM Education. Teachers were asked to provide their opinions about a number 
of possible strategies to improve STEM education by indicating their 
level of agreement with a series of statements focused on improving 
STEM education. Over 92% of teacher respondents agreed that 
partnerships with universities are a good way to enhance STEM 
programs in their school district making this statement the strategy 
with the highest level of agreement among respondents. My district 
needs additional funding for technology followed with 86.4% of 
respondents agreeing with this statement. Only 30% of respondents 
agreed that partnerships with the private sector in STEM fields often 
exist in their school district making this the lowest rated strategy 
item. However, 85.3% of respondents agreed that partnerships with 
the private sector are a good way to enhance STEM programs in their 
school district. Table 4.3.5 provides a detailed description of each 
item and the breakdown of respondents’ answers. 
 
 
Table 4.3.5: Strategies to Improve STEM Education  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Rural 2.92 2.91 2.57 2.81 2.90 2.82 2.84 2.86 2.89 2.92 2.93 2.90 2.87 2.88 2.89 2.85 2.82

Suburban 2.82 2.75 2.63 2.71 2.81 2.64 2.63 2.75 2.81 2.75 2.82 2.88 2.75 2.89 2.71 2.75 2.73

Urban 2.92 2.88 2.54 2.78 2.91 2.88 2.84 2.84 2.80 2.89 2.89 2.82 2.81 2.82 2.80 2.80 2.83

2.50

2.55

2.60

2.65

2.70

2.75

2.80

2.85

2.90

2.95

Figure 4.3.4. Mean Comparison of Importance Items by Geographic District
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Mean S.D. 

1. Partnerships with the private sector are a good way to 
enhance STEM programs in your school district 0.2% 2.3% 12.2% 52.6% 32.7% 4.15 .73 
        
2. Partnerships with universities are a good way to enhance 
STEM programs in your school district. 0.5% 1.6% 5.9% 51.3% 40.8% 4.30 .69 
        
3. Partnerships with the private sector (e.g., donated 
equipment, resource people) in STEM fields often exist in your 
school district. 11.4% 38.9% 19.8% 20.5% 9.5% 2.78 1.18 
        
4. Partnerships with universities (e.g., mentor/role model 
programs, special projects) in STEM fields often exist in your 
school district. 10.9% 34.6% 24.6% 23.2% 6.6% 2.80 1.12 
        
5. My district needs additional funding for SCIENCE 
(equipment, facilities, staff). 0.8% 3.7% 11.3% 38.1% 46.2% 4.25 .86 
        
6. My district needs additional funding for TECHNOLOGY  
(equipment, facilities, staff). 0.5% 3.6% 9.5% 33.5% 52.9% 4.35 .83 
        
7. My district needs additional funding for ENGINEERING 
(equipment, facilities, staff). 0.5% 3.7% 13.8% 37.6% 44.5% 4.22 .85 
        
8. My district needs additional funding for MATH (equipment, 
facilities, staff). 0.6% 3.6% 12.9% 40.4% 42.5% 4.21 .84 
Note: Agreement scale, 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, and 5=strongly agree. 

 
 
Figure 4.3.5 provides a comparison of mean score responses for the strategies to improve STEM 
education items by geographic location. Match the line points (1-8) on the line graph in Figure 4.3.5 to 
the item numbers listed in Table 4.3.5 to find the corresponding statements. 
 
 

 

1 2 3 4 5 6 7 8

Rural 4.12 4.25 2.55 2.60 4.33 4.39 4.29 4.25

Suburban 4.08 4.23 3.12 3.09 3.84 4.07 3.92 3.84

Urban 4.22 4.42 2.87 2.85 4.44 4.49 4.31 4.40

2.5

3

3.5

4

4.5

5

Figure 4.3.5. Mean Comparison of Strategies to Improve STEM Education Items by 
Geographic District
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Professional Development Opportunities and Needs. Teachers 
responded to a number of items relating to their professional 
development needs. They were asked to rate how adequate 
each professional development opportunity item was in their 
school district and how important each of these items was to 
their professional development. Table 4.3.6 describes their 
adequacy and importance responses to each of the items as well 
as the mean and standard deviation scores for each item. The 
item with the lowest adequacy mean score was content 
knowledge in engineering, however, this item was rated lowest 
(based on mean score) relative to importance toward 
professional development. The item with the next lowest 
adequacy mean score was meeting the needs of 
underrepresented groups in STEM; this however, also received 
the next lowest importance mean score. Despite this item 
having a comparably low importance mean score, 29.1% of 
teachers responded that meeting the needs of underrepresented groups in STEM was inadequate in 
their professional development. Content knowledge in science and in technology received the highest 
importance mean scores. 
 
 
 
Table 4.3.6: Adequacy and Importance of STEM Professional Development Opportunities and Needs 

 Adequacy LevelA Importance LevelA 

Items 
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1. Planning and delivery instruction. 10.6% 19.5% 69.8% 2.59 .67 3.3% 6.0% 90.7% 2.87 .42 
           
2. Selecting class curriculum and 
materials. 12.2% 22.1% 65.7% 2.53 .70 3.8% 7.3% 89.0% 2.85 .45 
           
3. Meeting the needs of underrepresented 
groups in STEM.  29.1% 36.2% 34.7% 2.06 .80 4.5% 16.2% 79.2% 2.75 .53 
           
4. Using instructional technology in your 
classroom (e.g., computers, graphing 
calculators). 23.3% 23.3% 53.5% 2.30 .82 4.2% 5.2% 90.6% 2.86 .45 
           

5. Content knowledge in math. 6.3% 8.5% 85.3% 2.79 .54 4.1% 4.7% 91.3% 2.87 .44 
           

6. Content knowledge in science. 5.2% 11.5% 83.3% 2.78 .53 1.6% 5.3% 93.1% 2.92 .33 
           

7. Content knowledge in technology. 16.6% 24.1% 59.3% 2.43 .76 3.8% 4.3% 92.0% 2.88 .42 
           

8. Content knowledge in engineering. 38.7% 30.8% 30.5% 1.92 .83 6.4% 18.9% 74.7% 2.68 .59 
Note

A
: Adequacy Level, 1=inadequate, 2=neutral, 3=adequate; Importance Level, 1=unimportant, 2=neutral, and 3=important.  

 
 

Only 35% of teacher 

respondents agreed that 

the professional 

development opportunities 

for meeting the needs of 

underrepresented students 

were adequate in their 

school district. 
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Figure 4.3.6 provides a comparison of the adequacy and importance mean scores for each of the STEM 
professional development opportunities and needs items listed in Table 4.3.6. Specific item descriptions 
can be found by matching the number below the point on the line graph (1-8) to the item number in 
Table 4.3.6.  
 
 

 
 
 
 
Teacher respondents expressed that most of the items were similarly important (based on mean score 
comparisons), whereas, there was more variability in the mean score comparisons on the adequacy of 
each of the STEM related professional development need items.  
 
When asked how important the role of higher education institutions are in providing in-service 
programs in STEM professional development needs for teachers, 83.3% (n=354) responded that they 
were important.  
 
Factors Related to the Role of Being a Math/Science Teacher. 
Teachers expressed their level of agreement with a series of 
statements related to their role as a math or science teacher. The 
majority of teacher respondents were excited about teaching 
math/science (99.1%), confident in their teaching abilities (96.8%), and 
prepared to teach math/science at their assigned level (97.7%). Only 
27.9% of teachers agreed that they were familiar with resources 
outside of their classroom that students can use to help learn STEM 
concepts. Teacher respondents reported that they felt supported by 
colleagues (72.1%) and administrators (71.1%) to try out new ideas in 
teaching math/science. However, only 46.6% of teachers agreed to 
being supported by a network of math/science teachers. And only 

1 2 3 4 5 6 7 8

Adequacy 2.59 2.53 2.06 2.30 2.79 2.78 2.43 1.92

Importance 2.87 2.85 2.75 2.86 2.87 2.92 2.88 2.68

1.70

1.90

2.10

2.30

2.50

2.70

2.90

3.10

Figure 4.3.6. Mean Comparison Between Adequacy and Importance for Professional 
Development Opportunities and Needs

Over 70% of teacher 

respondents agreed 

that they would benefit 

by having a STEM 

professional learning 

community in their 

school district.  
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20.7% stated they were supported by connections with college faculty/staff in their field. Over 70% of 
teacher respondents agreed that they would benefit by having a STEM professional learning community 
in their school district. 
 
Table 4.3.7 describes the percentage response, mean scores, and standard deviations for each of the 
factors related to the role of being a math/science teacher items.  
 
 
 
Table 4.3.7: Factors Related to the Role of Being a Math/Science Teacher  

Items 

St
ro

n
gl

y 
D

is
ag

re
e 

D
is

ag
re

e 

N
eu

tr
al

 

A
gr

ee
 

St
ro

n
gl

y 
A

gr
ee

 

Mean S.D. 

1. I am excited about teaching math/science. 0.2% 0.0% 0.7% 34.3% 64.8% 4.63 .52 
        
2. My students are excited about math/science. 0.0% 8.6% 26.6% 51.4% 13.4% 3.70 .81 
        
3. I am confident in my teaching abilities. 0.2% 1.2% 1.9% 46.2% 50.6% 4.46 .62 
        
4. I have a variety of teaching methods I use in the classroom. 0.2% 1.2% 5.1% 48.4% 45.1% 4.37 .66 
        
5. I am confident using technology in my classroom to enhance 
student learning.  0.7% 8.1% 19.3% 49.4% 22.5% 3.85 .89 
        
6. As a math/science teacher, I am familiar with different 
career areas that students can pursue in STEM fields. 1.4% 8.2% 22.2% 53.3% 15.0% 3.72 .87 
        
7. As a math/science teacher, I talk with students about 
possible careers in STEM fields. 0.7% 11.5% 23.2% 48.5% 16.2% 3.68 .90 
        
8. As a math/science teacher, I am familiar with resources 
outside of my classroom that students can use to help learn 
STEM concepts. 4.7% 32.3% 35.1% 23.7% 4.2% 2.90 .95 
        
9. I am prepared to teach math/science at my assigned level. 0.0% 0.5% 1.9% 34.8% 62.9% 4.60 .55 
        
10. Students learn math/science best when they ask a lot of 
questions. 0.2% 0.5% 6.3% 47.2% 45.8% 4.38 .65 
        
11. Students learn best while exploring creative problems. 0.2% 1.2% 9.1% 43.7% 45.8% 4.34 .71 
        
12. I am supported by colleagues to try out new ideas in 
teaching math/science. 1.4% 8.9% 17.7% 47.6% 24.5% 3.85 .94 
        
13. I am supported by administrators to try out new ideas in 
teaching math/science. 1.6% 7.5% 19.8% 43.6% 27.5% 3.88 .95 
        
14. I am supported by a network of math/science teachers. 3.7% 22.1% 27.5% 35.4% 11.2% 3.28 1.05 
        
15. I am supported by connections with college faculty/staff in 
my field. 17.2% 35.8% 26.3% 16.3% 4.4% 2.55 1.09 
        
16. I would benefit by having a STEM professional learning 
community in my school district. 1.6% 1.9% 25.8% 50.0% 20.7% 3.86 .82 
Note: Agreement scale, 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, and 5=strongly agree. 
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Figures 4.3.7 describes the mean score comparisons between middle school, high school, and both 
middle and high school teachers for each of the items in Table 4.3.7. To read the specific item, match 
the number (1-16) below the point on the line graph to the item number in Table 4.3.7. Figure 4.3.8 is 
similar, but describes the mean score comparisons by school district geographic type – rural, suburban, 
or urban.   
 
 
 
 

 
 
 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

MS 4.63 3.87 4.50 4.47 3.78 3.81 3.71 3.05 4.64 4.43 4.48 3.97 4.04 3.36 2.50 3.83

HS 4.62 3.56 4.45 4.33 3.88 3.67 3.67 2.83 4.60 4.37 4.25 3.78 3.78 3.17 2.55 3.88

Both MS & HS 4.72 4.00 4.44 4.28 4.17 3.89 3.59 2.65 4.50 4.18 4.24 3.72 3.83 3.72 2.94 4.00

2.25

2.50

2.75

3.00

3.25

3.50

3.75

4.00

4.25

4.50

4.75

Figure  4.3.7. Mean Comparison of Role of Teacher Items by School Level
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Awareness of and Involvement with the PWSE Signature 
Outreach Programs. The PWSE signature outreach program that 
teacher respondents are most familiar with is the Taking the Road 
Less Traveled Career Conference. Over 45% of respondents 
(and/or their students) have participated in this program. Only 
23.9% of respondents were not familiar with the Taking the Road 
Less Traveled Career Conference compared with 82.7% of 
respondents who were not familiar with the GEMS and BEST 
outreach programs making it the least familiar outreach program 
among respondents. Table 4.3.8 describes the respondents’ 
familiarity and participation percentages for each of the PWSE 
signature outreach programs. 
 
 
 
 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Rural 4.64 3.59 4.40 4.30 3.76 3.61 3.65 2.83 4.57 4.33 4.29 3.72 3.90 3.06 2.49 3.86

Suburban 4.63 3.84 4.56 4.50 4.02 3.89 3.79 3.01 4.70 4.43 4.34 4.01 4.06 3.45 2.76 3.82

Urban 4.61 3.74 4.49 4.38 3.85 3.78 3.63 2.92 4.57 4.44 4.39 3.89 3.70 3.43 2.48 3.90
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Figure 4.3.8. Mean Comparison of Role of Teacher Items by Geographic Location
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Table 4.3.8: Teacher Familiarity with PWSE Signature Outreach Programs 

Signature Outreach Programs I am familiar 
with this 
program 

I and/or my 
students have 
participated in 
this program 

I am not familiar 
with this 
program 

1. Taking the Road Less Traveled Career Conference. 37.9% 45.7% 23.9% 

2. Student Role Model Program - providing experiential 
opportunities in the classroom, 4-H groups, etc. 21.9% 5.3% 69.6% 

3. GirLinks - An online e-mail mentoring system that now utilizes 
Facebook as a medium for discussion between undergraduate 
mentors and high school mentees. 20.1% 1.1% 73.3% 

4. GEMS and BEST - workshops for Girls Scouts and Brownies. 11.4% 0.9% 82.7% 

 
 
 
 PWSE Website. Thirty-eight percent (n=159) of teacher 
respondents reported that they have visited the PWSE website. A 
breakdown by school level revealed that 32.7% of middle school 
teachers, 40.7% of high school teachers, and 47.4% of those 
teachers who teach both middle and high school have visited the 
PWSE website. Slightly over 40% of rural teachers and 42.1% of 
suburban teachers have visited the PWSE website compared with 
33.6% of urban teachers who have visited the website.  
 
 
 Resources on PWSE Website. Based on the 38% (n=159) teachers who accessed the PWSE 
website: 

 56% (89) were aware of the resources for parents and teachers and 16.4% (26) have used these 
resources.  

 50.3% (80) were aware of the Fun Links for Girls (Educational, interactive sites) resources and 
13.2% (21) have used these resources. 

 42.1% (67) were aware of the activities according to grade level resources and 15.1% (24) have 
used these resources. 

 43.4% (69) were aware of the resources for prospective students or transfer students and 11.3% 
(18) have used these resources. 

 47.2% (75) were aware of the connections to professional, female role models resource and 
12.6% (20) have used this resource. 

 38.4% (61) were aware of the statistics and data related to issues in STEM resource and 11.9% 
(19) have used this resource. 

 
 
Delivery Methods and Interest in Potential PWSE Professional Development STEM Activities. Teachers 
identified their interest in a number of delivery methods for potential PWSE professional development 
activities. Teachers were most interested in online/web-based programs (87.3%) followed by activities 
that could be facilitated through e-mail (84.1%), and workshops during the summer at their local 
university or community college (82.3%). Teachers were least interested in workshops on the weekends 

38% of teacher 

respondents have visited 

the PWSE Website. 
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whether at Iowa State University or at their local university or community college. Table 4.3.9 describes 
teachers’ interest in various delivery methods for potential PWSE professional development STEM 
activities. 
 
 
 
 
Table 4.3.9: Interest Level for Potential PWSE Professional Development STEM Activities  

Delivery Method 
Not 

Interested 
Interested 

Very 
Interested 

E-mail 16.0% 63.6% 20.5% 

    

Online/web-based programs 12.7% 64.9% 22.4% 

    

Workshops after school – at my school 23.6% 53.6% 22.9% 

    

Workshops after school – at my local university or community college 32.9% 53.0% 14.1% 

    

Workshops on the weekends – at Iowa State University 54.1% 37.6% 8.4% 

    

Workshops on the weekends – at my local university or community college 37.9% 46.9% 15.2% 

    

Workshops during the summer – at Iowa State University 35.9% 50.0% 14.1% 

    

Workshops during the summer – at my local university or community college 17.8% 62.6% 19.7% 

 
 
 
 
 
 
Summary of Respondent Comments. One hundred and four teacher respondents left comments to the 
open-ended question on whether there was anything else they would like to share regarding STEM 
education. These comments were analyzed through open and focused coding and categorized into the 
following six themes:  
 
 Theme one:  Activities, resources, and materials 
 Theme two: Outreach to students and teachers 
 Theme three: Professional development for teachers 
 Theme four:  Feedback for PWSE Program 
 Theme five:  Gender issues 
 Theme six:  Budget constraints 

 
An additional section of open ended comments was added to this report that is not thematic, but the 
information included in these comments could be helpful for PWSE. All comments are identified by the 
respondent’s gender, subject taught, school level, and geographic location. 
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Theme One: Activities, Resources, and Materials  

 
Teachers commented that they would like suggestions and ideas of activities to incorporate into their 
classroom and course curriculum. In addition to wanting ideas, teachers would like to know how to 
incorporate problem based learning as well as have an indexed searchable database of activity ideas. 
One teacher mentioned that she has been “exploring GeoGebra” and “would like to know other 
free/inexpensive software tools.” Another teacher mentioned “preprinted posters” as a good way to 
help gather student interest and another teacher shared that they would like to have more 
demonstrations by guest speakers in their classroom.  
 
Teachers shared current activities they are engaged in regarding encouraging math and science 
exploration. One teacher mentioned having a special math and science program for students in grades 
5-7 that was sponsored by Belin and Blank Center that uses a “hands-on approach” with the students. 
Another teacher shared that they would like to see a STEM club system in which schools competed 
against each other. However, another teacher commented that afterschool programs do not work well 
at the high school level but do at the middle school level. One teacher shared that they have their 
“Student Role Model all printed out and hanging on my elementary board.” Another teacher shared that 
they would like more information or handouts on careers for women in STEM.  
 
Constraints regarding accessing resources and materials included budget, guidance counselors’ lack of 
knowledge, time constraints on teachers, and how to implement more activities in their curriculum.   
 
Electronic Index of Activities 

I have 3 large notebooks full of activities but no index to help me locate what I want. If the 
curriculum *Every Student Counts+ could be delivered in a search able format that would be great… 
what if you could develop a way for a teacher to make an electronic book of resources. If I could drop 
a file in and then give some clues what it is about, like a meta tag in HTML. This probably already 
exists in some form but I don't know where to start.  

    (Female high school math teacher from rural district) 
 

Incorporating Problem Based Learning  
I would really like to know how to incorporate problem based learning into my curriculum.  My 
biggest problem is understanding how these are articulated with standards and benchmarks.  I need 
examples of large and small (time-wise) problem based learning kits. 

(Female high school science teacher from rural district) 
 

Budget Constraints 
Our technology director started us dreaming about a laptop high school, but the school board 
realistically is going to let the tax payers decide -- and in these economic times it will probably be a 
no.  I am concerned that the textbook publishers and TI are pushing the TI-Nspire at all levels of high 
school and our district and parents are not ready to implement that financially. 

 (Female high school math teacher from rural district)  
 
Organization of STEM Clubs 

I would like to see the organization of a STEM club in each school district with annual activities 
hosted at colleges or universities to support the clubs.  I think if a few good STEM clubs can get going 
then that would help with developing a workable structure for encouraging all schools to participate.  
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The STEM teacher/leader for a school district should receive additional compensation for the extra 
time needed to get things going.  Competitions could develop with other schools and parent support 
groups are possible.  

(Male high school science teacher from rural district)  
 
After School Programs 

After school programs aren't as effective with high school kids, but would work well with elementary 
and middle school ages.  It might also be interesting to host a monthly "science Saturday" event at 
the Public Library.  

(Male high school science teacher from suburban district) 
 
Demonstrations 

I appreciate the effort that is expended to encourage young women to consider STEM careers.  
Having some young women come to my classes to do a DNA extraction activity was a really positive 
experience for my kids…*it allowed+ my students the opportunity to see women close to their age in 
STEM fields.  

(Male middle school science teacher from suburban district) 
 
Classroom Materials 

It would be helpful to have materials in my classroom describing career opportunities for all 
students, but especially for women, in the fields using skills in STEM areas. Students ask me questions 
about how advanced math skills are used in careers and my knowledge is limited to what I know 
from my husband and son who are engineers. It is difficult to encourage students to consider "nerdy" 
careers. Having information about a variety of career choices would be very helpful. It would also be 
helpful to have materials describing the high school courses students should take to prepare them for 
STEM careers. 

 (Female middle and high school math teacher from urban district) 
 
Time Constraints on Teachers 

Small rural schools have the greatest needs but the staffs are generally spread very thin and do not 
have the time to fit in another program.  Online programs and demos are the thing which I would 
like to see the most.  They can be accessed whenever the teacher or student has time, they are 
generally interactive and can be made very interesting.  

(Male high school science teacher from rural district) 
 

Online Programs for Students   
I would like to see well developed, informative and interactive projects that allow for the students to 
learn new concepts, practice the concepts and then apply them to a Quadrant D type activity and get 
feedback.   

(Male high school science from rural district) 
     

 
Theme Two: Outreach to Students and Teachers 

 
Teachers shared that they would like to see more outreach to students and teachers. This included 
visiting classrooms, additional training, and conferences. Teachers also mentioned that traveling to Iowa 
State for certain programs can be difficult for teachers and students that live far from Iowa State. With 
that, they would like to see more offered at their school or in their region of the state. Teachers also 
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commented that information needs to go to their administration regarding STEM opportunities. 
However, the bulk of the comments involved more direct contact with students through classroom 
demonstrations or conferences.  
 
Going to Schools 

Coming to the school is the best way to reach students and teachers.  Hosting at your own school is 
only good for people who are already excited about STEM; you need to come to us with the bells and 
whistles to get kids excited.  What they understand is that STEM takes extra work and intelligence; 
they need to understand the fun of it.  

(Female high school science teacher from urban district) 
 
We need ISU (or any college students in math and science) to help mentor and visit our schools. Our 
kids need outside exposure. They need to hear about jobs and see actual students.   

(Female high school science teacher from urban district) 
 
It would be very beneficial for my students to have the opportunity to be exposed to these fields.  Any 
outside assistance to get the students excited about STEM would be wonderful 

(Female middle school math teacher from rural district) 
 
Traveling to Iowa State 

I think what Iowa State offers teachers is great....but it is far away for people in Eastern Iowa! More 
local stuff would be great!  

(Female high school science teacher from urban district)  
 
I would love to have university personnel available to help with questions and/or concerns. I have 
attended PWSE workshops in the past and they were great.  There is a problem of getting students to 
Ames to your workshops.  We are far enough away that it is a long trip to drive out and back in one 
day. If we stay overnight, the cost is prohibitive, not to mention more difficult to get students to 
attend with sports, jobs, etc. after school.  It’s a dilemma! 

(Female high school science teacher from urban district) 
 

There is a problem of getting students to Ames to your workshops.  We are far enough away that it is 
a long trip to drive out and back in one day. If we stay overnight, the cost is prohibitive, not to 
mention more difficult to get students to attend with sports, jobs, etc. after school.  It’s a dilemma!  

(Female high school science teacher from urban district) 
 
I live in Spencer, way up in the Northwest corner of the state.  It is difficult up here due to geography 
to take advantage of things in Ames and Des Moines.  Working with ILCC in would really be a great 
conduit to getting your good stuff to our girls up here.  

(Female high school math teacher from rural district) 
 
Additional Training and Workshops 

We have excellent science and math teachers in my building, but they could always use more support 
and additional training and technology. 

 (Female middle school TAG teacher from rural district) 
          
It is time for the universities and colleges to step up to the table and offer update workshops of one 
day or less after school or on Saturdays.  It has be YEARS since anything besides a 3 week summer 
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course has been offered.  What ISU biotech has done with the web conferencing and phone voice is a 
start but more needs to be done.  Pod casts, YouTube, etc should be considered.  Online support 
among teachers of similar interests should be encouraged.   

(Male high school science teacher from rural district) 
 
Information to Administration  

Please send information to our administrators because if they are excited about these opportunities 
to include encouragement for girls in the science/math educational opportunities, then we can 
actually move in that direction.  My administration is very excited about our addition of smart 
boards. I think they would love to be aware of these opportunities to include technology in the 
advancement of math education especially introducing options for girls to be involved and if it used 
our smart board technology.  If we had a need for individual laptops for math education through 
your programs. I'm sure the administration would raise money to make it happen.  

(Female high school math teacher from suburban district) 
 
Contact with ISU 

I would love to have university personnel available to help with questions and/or concerns. I have 
attended PWSE workshops in the past and they were great.  

(Female high school science teacher from urban district) 
 
Offering to have a member of your organization come to speak to my classes about careers in 
engineering and technology would be a helpful gesture. Some members of our department might be 
interested in the offer.  

(Male high school math teacher from unknown district) 
 
Theme Three: Professional Development for Teachers 

 
Teachers commented that they would like to have more professional development opportunities 
available to them. Content suggestions included career choice information, use of technology, and other 
hands-on programs that provide specific examples and demonstrations they can incorporate into their 
curriculum. Teachers commented about the need for professional development opportunities to award 
by offering renewal credits for licensure as well as monetary compensation. One teacher shared her 
frustration regarding finding professional development opportunities that are interesting to her, cost 
affordable, and provide renewal credits.   
 
Time constraints and retention of information were identified are barriers to implementing new 
material or information from conferences/workshops. Additionally, a concern was expressed that even 
though teachers are taught how to use more discovery education practices, many still adhere to lecture 
style teaching.  
 
Career Choice Information  

I would love some professional development related to strategies to incorporate career choice 
information into my curriculum!   

(Female high school science teacher from rural district) 
 
Programs to teach teachers about career options for science and math majors are needed.  I would 
really like to help my students, but don't know about career options in the field of math/science. 

(Female high school math teacher from rural district)               
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Technology Training  
I would still like to be more technology literate and then to have equipment available in my 
classroom to use on a daily basis. 

 (Female middle school science teacher from urban district) 
 
Implementation of Information  

I would attend workshops at ISU but only for 1 or 2 days. I have attended several in the past and was 
always very excited with the curriculum and networking opportunities. The main problem I have is 
like many other teachers, time. After learning a new strategy or material it is difficult to immediately 
apply it. Time goes by and then you forget what you know!  

(Female high school math teacher from rural district) 
 

There are 6 math teachers in our department and 5 of them lecture with students taking notes about 
90% of the time. All of the staff have had many hours of Every Student Counts training where they 
have been shown how to teach with discovery, given materials to help them implement different 
strategies including technology, and then they teach model lessons. However, when they return to 
their classroom they fall back into the same old pattern.  

(Female high school math teacher from rural district) 
 
Renewal Credit and Compensation 

The AEAs provide professional development with CEUs for licensure renewal...very few if any are 
geared toward the high school math or science teachers.  There are conferences out-of-state that I 
would be interested in attending, but I can't get Iowa renewal credits for them .... I already have my 
master's in math/math ed and I don't need or want to pay for any more graduate credits.  

(Female high school math teacher from rural district) 
 

Any time outside of school day should include renewal credits for certification at NO COST, and 
stipends, as my time as a professional is valuable.  

(Male high school science teacher from urban district) 
 
Hands-On Learning 

Learning about lessons taught by others by example and demonstration.  Hands-on, weeklong, 
summer classes in specific content area like Geology of Iowa for Science Teachers and Weather 
Forecasting for Secondary Teachers at UNI are great!   

(Male high school science teacher from urban district)   
 

Presenters  
I think that often times, programs sound good on paper, but once you participate, they are not what 
they seem.  That is frustrating for me.  I've been a part of E2T2 at the Area Educational Agencies, and 
it was painful.  The instructors were very boring and did not relate to us in any way--just tried to push 
their own agendas instead of listen to our issues as teachers. In no way would I want to emulate 
their methods--we weren't treated as professionals who understand math and who understand 
teaching in the high school classroom.  I'd much rather sit under really good high school classroom 
teachers who know what teaching high school math is actually like rather than a professor who 
thinks he/she knows what it's like.  I know that sounds harsh, but often the reality of the classroom is 
nothing like what it's "supposed" to be.   

(Female middle and high school math teacher from rural district)   
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Theme Four: Feedback for the PWSE Program 

 
Teachers provided a range of comments about the PWSE programs and activities. Remarks included 
comments about the Taking the Road Less Traveled Career Conference, not giving students the PWSE 
Facebook information, collaboration with other organizations, and several comments of appreciation for 
the work that the PWSE does. Regarding the TRLT Career Conference, one teacher commented that the 
“quality of presentations was uneven” and another shared that they didn’t attend because of time, 
distance, and cost. Others expressed that it is a good conference to expose girls to STEM fields.  
 
Taking the Road Less Traveled Career Conference 

My students and I participated in the all day program for girls in science and engineering at Iowa 
State.  I felt that the quality of the presentations was very uneven.  Some were excellent, some were 
a total waste of time.  We submitted our requests at every early date but many of my students were 
not able to get their choices of presentation.  Many presenters were not prepared or were not used 
to dealing with middle school students and were not able to keep their interest.  We were very 
excited to take art, but I was disappointed in the quality of presentations.  

 (Unknown gender middle school science teacher from suburban district) 
 
Love the Road Less Traveled.  It is one of the reasons I went into engineering.  A career change has 
me teaching physics, but I still try to have girls attend or attend myself. 

 (Female high school science teacher from urban district) 
 
We have been unable to travel to the Road Less Traveled due to time, distance and budget.  

(Female middle school TAG teacher from rural district) 
 
Iowa State University does a nice job with the Road Less Traveled event in making students aware of 
engineering professions.  It may be nice to have a male offering geared for 8th graders or 9th 
graders of the same. 

 (Female high school TAG teacher from rural district) 
 
"Taking the Road Less Traveled" is a brilliant idea. This year I had girls interested in veterinary 
careers, but there were not any listed for the date we planned to attend. It seemed like too many 
about soils, and the girls were not interested in those. The girls really enjoy "hands on" activities and 
fun presenters. While some presenters are top quality, I'm sure; they do not prepare for children...too 
much "lecture" which we know is not an effective learning method. The girls love to participate, 
laugh and enjoy their sessions. Now, what about similar workshops for math careers?    

 (Female middle school TAG teacher from rural district) 
  

PWSE Facebook  Page 
I did not give my high school students the Facebook PWSE mentoring information.  I hesitate to 
endorse contacting college students that they don't know via social networking sites.   

(Female high school math teacher from urban district) 
 

Collaborating with Other Organizations 
I think it is exciting that you are working with Girl Scouts USA.  Quite a while ago I was involved with 
GSUSA and they were starting to do some good science type activities. THIS is the age of girls that 
need to be reached in order to have interested girls in high school and college.  

(Female high school science teacher from urban teacher) 
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I work with the Project Lead the Way engineering program, which ISU is an affiliate partner of.  It 
would be great if there were some joint PLTW-PWSE projects/conferences out there.  

(Female high school math teacher from suburban district) 
 
Comments of Appreciation  

I appreciate all the STEM has done for my students.  It was well designed and students loved the 
activities, as well as learned from them!  

(Female middle school science teacher from urban district) 
 

Thank you for offering the PWSE program in the classrooms.   :+)    
(Female middle school math teacher from suburban district) 

 
Thank you for your work - I hope to see more opportunities to work with ISU as we prepare the next 
generation of scientists and mathematicians.  

(Female middle and high school math, science, TAG teacher from urban district)      
 
I support your efforts, but think the best way to reach kids and encourage them to pursue careers in 
STEM fields is to provide opportunities for personal interaction with role models.  I had 2 Materials 
Science students (women) who visited my Chem classes this year.  They spoke about their 
experiences and about engineering, and engaged the students in an interesting lab.  More of this 
sort of thing would be great.   

(Male high school science teacher from suburban district) 
 
Conference Dates 

Often times our school cannot participate in the spring conference for Women in Science, Math, and 
Engineering because it falls over our spring break which coincides with Easter.  Although 
urban/suburban schools in Iowa take their spring breaks at times that are consistent with college 
spring breaks, rural schools often take their spring breaks on one or both sides of the Easter 
weekend.  

(Female high school science teacher from rural district) 
 
I would attend workshops at ISU but only for 1 or 2 days. I have attended several in the past and was 
always very excited with the curriculum and networking opportunities. The main problem I have is 
like many other teachers, time.  

(Female high school math teacher from rural district) 
 
 

Theme Five: Gender Issues  

 
Teachers made several comments regarding gender issues in math and in science education including 
under- and over- representation of girls in specific areas, diminishing confidence of female students, and 
needing more female role-models. Several teachers made comments about teaching “all” students and 
not towards a specific gender but rather being “gender neutral” in their teaching. One teacher went as 
far to say it is “sexist” to just focus on female students. A couple of teachers commented that they 
would like programs such as Taking the Road Less Traveled Career Conference available to male 
students.  There seems to be a concern from some of the respondents that with the focus on female 
students, male students might start falling behind.  
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Decline in Female Students in STEM 
As the school year progresses, I can see my female students' confidence diminish in class.  They 
become less likely to answer a question.  In the beginning of the year, they are very confident. 

(Female middle school math teacher from suburban district)               
 
I whole-heartedly support this effort, as too often I see and hear my female students being pushed by 
peers to avoid academic pursuits that might be viewed in a less than favorable light ... especially in 
math or science related courses.  

(Male middle and high school TAG teacher from rural district)    
          

Focus on “All” Students 
I try to encourage all of my students to reach high standards in my courses and be aware of what the 
opportunities are in related fields.  Over half of my students are female and I hope they consider me 
gender neutral and generally encouraging. 

 (Male high school science teacher from rural district) 
 
I'm trying to create a passion for science in all of the children I teach, not just minorities.  

(Female middle school science teacher from unknown district) 
 

I understand that PWSE's goal is to inform/inspire/educate the underrepresented groups (i.e. 
females) and I have invited PWSE student reps into my classroom for many years.  But on a day to 
day basis, overall, my focus is on meeting the needs of my WHOLE group of students.  I am less 
concerned if they are male or female than I am with meeting their individual needs.  Having said 
that, I will continue to emphasize to my girls that ALL OPTIONS ARE OPEN for them in the future and 
to go for it!  

(Female middle school math teacher from suburban district) 
 
I try to encourage all of my students to reach high standards in my courses and be aware of what the 
opportunities are in related fields.  Over half of my students are female and I hope they consider me 
gender neutral and generally encouraging.  

(Male high school science teacher from rural district) 
 
It's sexist to focus on females.  All students need to be encouraged.  In any of the high schools I've 
been in, normally the females equal or outnumber the males in many math and science classes, 
however VoTech or Industrial classes do seem to be higher in males.  Females normally outnumber 
the males, since at that age they are often better organized or better students.  Due to the focus over 
the years, males now need to be encouraged as well.  

(Male high school science teacher from urban district)  
 
Opportunities for Male Students 

Iowa State University does a nice job with the Road Less Traveled event in making students aware of 
engineering professions.  It may be nice to have a male offering geared for 8th graders or 9th 
graders of the same.  

(Female high school TAG teacher from rural district) 
 
I appreciate the success that women have made in the field of mathematics and science, especially 
since I am the father of two young daughters.  I find most of my better students to be female and I 
find that overall, a larger number of the successful students to be female.  However, this trend raises 
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my level of concern for the male population at my school and in my home.  Has the pendulum passed 
so far that we are now leaving males behind when it comes to success in the American educational 
system?  

(Male high school math teacher in suburban district)    
 

Gender Difference in STEM Interests  
I do not see a gender difference in science related career plans overall, but do see differences in what 
field of science chosen. (Females more medical/biology, males represented in life, physical sciences 
and engineering) Many science related career plans are made by students with parents in science 
related fields. 

 (Female high school science teacher from rural district)     
 

We have sorted our students by career paths for homeroom/advisory activities.  We have career 
pathways such as medicine, agriculture, etc.  The engineering/industrial technology path is 99% 
male.  Is there any way to sort students by career interests that does not produce such a segregation 
of sexes? 

 (Male high school science teacher from urban district) 
 
Role Models 

My students, especially in a low SES, high minority, urban setting need more role models. They are 
very unaware of all of the opportunities awaiting them in science, technology and math.    

(Female middle school science teacher from urban district) 
 

Increased Opportunities for Female Students  
Girls have so many more opportunities than I did at that age, to be involved in all kinds of 
science/math careers and activities. 4-H was my best resource at the time. Science used to be for 
"men only" - it is NOT that way any longer!  

 (Female middle school science teacher from urban district) 
 
 
Theme Six: Budget Constraints 

 
Teachers commented that opportunities to attend conferences for students and teachers have been 
reduced because of budget cuts. Additionally, teachers commented on the lack of funds to purchase 
equipment and materials needed. 
 
Conference Attendance  

I have always wanted to send girls to the conferences on campus, but due to budget cuts, this is not 
possible in my district.   

(Female middle school math teacher from rural district) 
 
We only participate in the PWSE program at ISU once every three years because of the distance and 
cost for students to attend, but we appreciate your providing the opportunity.  

(Female middle school science teacher from rural district) 
 
The new rulings from the state department concerning field trips and what the school can and 
cannot charge for are of great concern.  After bringing my 7th grade girls to the career conference 
for the last 11 years I was not allowed to do it this year because I was not allowed to charge for a 
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field trip.  My school is taking a very conservative approach to this ruling and will not change without 
changes in the ruling.  You might want to look into this.  I feel very concerned about such a loss of 
opportunity for my 7th grade girls.  

(Female middle school TAG and science teacher from rural district)    
  
We have been unable to travel to the Road Less Traveled due to time, distance and budget. 

 (Female middle school TAG teacher from rural district) 
 

Funding for New Materials and Resources  
Our technology director started us dreaming about a laptop high school, but the school board 
realistically is going to let the tax payers decide -- and in these economic times it will probably be a 
no… We have classroom sets of OLD graphing calculators and we don't require purchase of graphing 
calculators until Precalc -- when students are more committed to math/science.    

(Female high school math teacher from rural district) 
 
Money for technology, but more importantly ongoing staff development, not in service on using 
technology. Oh, and an answer to how do we afford to keep current technology in the classroom. 
(i.e. a computer on each desk in every classroom replaced every 3-5 years. ($30,000 minimum per 
classroom X number of classrooms, so in my high school, $30,000 X approximately 45 classrooms, 
$1.3 million every 5 years, times 3 high schools, 3.9 million every 5 years, plus middle schools, and 
elementary schools...) This in addition to the software licenses and training, screen projectors, etc. 
etc. SHOW ME THE MONEY!    

(Male high school math teacher from urban district)  
 

I have concerns about the emphasis on technology education and away from science and math.  The 
students need all to be good engineers, not just the mechanics without the background. Often the 
NEW THING gets all funding and more established programs suffer. New programs certainly need 
extra funding for start-up, but not at the expense of the existing programs.  

(Female high school science teacher from urban district) 
 
Big Problem with funding in Science Education, my district is not willing to provide needed funding.  
Lack of technology and instruction methods to use the technology.  Iowa Core will not be able to be 
meet under current funding.  

(Male high school science teacher from rural district)   
 
 
Additional Comments 

 
While not as prevalent as the themes above the following are additional comments from teachers. 
These comments focused on increased connection between high schools and universities, changing 
teaching styles, need for role models, and the Iowa Core.  
 
Increased Connection between High School and Universities 

I think articulation between high schools and colleges/universities is very important also.  The 
research that we've been given on how to be the most effective teacher does not prepare our 
students how to handle being a successful college student.  Large lectures, non-project based 
learning is what we think of when we remember college and reports coming back from previous 
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students tell us that the same thing is happening now, this is not how students learn best.  How do 
we fix this division so that the transition into college is more seamless?  

(Female high school science teacher from rural district)       
 
ISU needs more hands on education classes to help train new teachers.  The student teachers have 
enough knowledge in the field of math and science, but they do not have enough hands-on training 
hours to help prepare them to be ready to go out and have great experiences in the classroom. 

(Female high school math teacher from suburban district) 
 
I have tried working with ISU on a couple of projects. The issue is timing. When I plan for my 
curriculum/activities, getting answers from the appropriate university contacts to support what is 
taking place in the classroom is a challenge. I can't wait 2- weeks for answers. I realize that the 
schedule at the university is different than a high school. I would like to do more collaboration with 
ISU math staff/programs, but I can't wait for university staff to respond to my requests over periods 
of time. It would be great if planning could occur over the summer.   

(Female high school math teacher from suburban district) 
 

The more interaction with a University for our students the better!!  
(Female high school science teacher from rural district) 

 
Changing Teaching Styles 

There are 6 math teachers in our department and 5 of them lecture with students taking notes about 
90% of the time. All of the staff have had many hours of Every Student Counts training where they 
have been shown how to teach with discovery, given materials to help them implement different 
strategies including technology, and then they teach model lessons. However, when they return to 
their classroom they fall back into the same old pattern.  

(Female high school math teacher from rural district) 
 
Changing others teaching styles is an important objective and is difficult to achieve. I work with 
encrusted, narrow people I have given up on.    

(Male middle school science teacher from urban district)                                                                                                                                
 

Role Models 
3 of our 6 science teachers are female and they are the physics and chemistry teachers, which gives 
our students good female role models.  

(Female high school science teacher from unknown district)                                                                                                                                
 
I support your efforts, but think the best way to reach kids and encourage them to pursue careers in 
STEM fields is to provide opportunities for personal interaction with role models.  I had 2 Materials 
Science students (women) who visited my Chem classes this year.  They spoke about their 
experiences and about engineering, and engaged the students in an interesting lab.  More of this 
sort of thing would be great.  

 (Male high school science teacher from suburban district) 
 

And I have the Student Role Model all printed out and hanging on my elementary board (not here in 
the middle school) and will also look at that again.  I just learned about it at the end of last year and 
didn't have time to look it over again this year.  

(Female middle school TAG teacher from rural district)  
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I appreciate the effort that is expended to encourage young women to consider STEM careers.  
Having some young women come to my classes to do a DNA extraction activity was a really positive 
experience for my kids.  More of these types of opportunities [allowing my students the opportunity 
to see women close to their age in STEM fields] would be appreciated.  

(Male middle school science teacher from suburban district) 
 
Iowa Core  

Mathematics has been supported over the last three years in my district with E2T2. Is there any plan 
for that with science and the Iowa core curriculum? I would like to network more with teachers as we 
plan to implement the core. How will this look in my district? How will this look in other districts? The 
core is the focus of our career development plan next year as a science department so any support 
there would be greatly appreciated. 

 (Female high school science teacher from suburban district)          
 

I think that what PWSE and anyone else who will listen needs to realize is that our math curriculum 
as described in the Iowa Core Curriculum is grossly inadequate to prepare our students for college.  
Students are poorly versed in basic skills, including computation and most particularly, with fractions.  
They are overly dependent on calculators and need to learn their basic facts with automatic recall.  
Failure to expect students to do this is resulting in big struggles to learn algebra.  The structure is not 
in place for them to build on basic knowledge of numbers and how they go together.  I wish that 
someone would listen to mathematicians and to those math teachers who are strong in content 
knowledge, that our students are being very short-changed by today’s "reform" and "inquiry-based" 
and "problem based" curricula.  They are coming to us with very underdeveloped skills!  They can't 
solve problems because they have no insight, because they had no skills to begin with.  Please do 
whatever you can to encourage less calculator use at the K-8 levels, and encourage better 
computation with fractions.    

 (Female high school math teacher from suburban district)         
 

Big Problem with funding in Science Education, my district is not willing to provide needed funding.  
Lack of technology and instruction methods to use the technology.  Iowa Core will not be able to be 
meet under current funding.   

(Male high school science teacher from rural district) 
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Appendix A:  Parent Focus Group Protocol and Questions 

 

Taking the Road Less Traveled Career Conference, October 2008 

 
Note: The tape recorder is NOT on at this point. 

Script… 

“Hi, I’m [name] and I’ll be facilitating our focus group today.  I have a couple of individuals who will be 

helping me with this process, [Name] will be taking notes, and [Name] will be running our tape 

recorder.  I’d like to find out who you are, so could we go around the circle and have each person 

introduce yourself to the rest of us.” 

Introductions – go around the circle 

Script… 

“Before we start there are a couple of things that we need to do, and I’d like to tell you a little bit about 

why we are here and how we will conduct the focus group.  We’ve got some forms that we are going to 

pass out to you now.  These forms tell you a little bit about our study and this process.  We will need 

your signature on the form, which states that you are consenting to participate in this research, but 

before you sign them, please take a few minutes to read through the form. And let me know if there are 

any questions you have before you sign.” 

Pass out informed consent. 

Script… 

 “In a minute, I’m going to ask you some open-ended questions and I’d like you to share your 

responses to them.  Please share only information with this group that you are comfortable sharing.  

Everything you say is strictly confidential – your real names will not be used at any time during this 

research project.  Please remember that you can leave at anytime.” 

Script… 
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“You’ll notice a number is on the floor in front on you. If possible, we’d like you to say your number 

before you make your comment. This helps us when we go back and review the conversation from the 

tape, sometimes it can get difficult to differentiate voices.  For example, if I wanted to make a comment 

on one of the questions or what one of my peers had said, I would say, I’m number 7, and I agree with 

what number 5 had to say about that, but I’d like to add….”   

Note:  If they forget to state their numbers, don’t remind them because it will disrupt the flow of the 

group.  Just make sure the note taker is making notations for who is talking. 

Script… 

“Okay, are there any questions or concerns before we begin?” 

Address any questions or concerns.   

TURN TAPE RECORDER ON.  

Script… 

“We will now begin and *name+ will turn on the recorder. Again I would like to extend our appreciation 

for your participation here this morning.  Our first question is…”   

Q1. What do you feel are the challenges for young women as they consider pursuing degrees in Science, 
Technology, Engineering, and Math (STEM)? 
 

Q1A. Do you think these issues or needs are the same for girls and boys? (Follow up question if 
necessary) 

 
Q2. Where does your daughter receive information regarding careers? (i.e. school teacher, counselor, 
parent, internet) 
 
 Q2A. Have you talked about career interests and possibilities with your daughter? 
 
Q3. In your opinion, what do you think are the best ways to encourage girls and young women to pursue 
degrees and careers in STEM fields? 
 
Q4. What pedagogical methods do you feel would be most effective in engaging students in the 

classroom? (may need to provide examples) 

 



2009 PWSE Needs Assessment Report Page 81 
 

Q5. What pedagogical methods do you feel would be the least engaging  for students in the classroom? 

 

Q6. What kind of information could PWSE provide for you to help your daughter continue exploring STEM 

activities and careers? 

Q7. What format would be most useful for the deliver of that information? 

 Podcasts? 

 Workshops?  (evening or weekend?) 

 Internet Resources? 

 Brochures? 

Q8.  Are there any other suggestions you have for PWSE?  

“That was our final question.  Is there anything else that anyone would like to add or any additional 

comments concerning what we have talked about here today?” 

Allow time for comments. 

“This concludes our focus group.  Thank you for coming and participating.  If you have any questions 

about the project please contact the individuals who are listed on your copy of the informed consent.”     
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Appendix B:  Parent Focus Group Pre-Questionnaire 

Parent Questionnaire 

 

 

      

 

 

The Program for Women in Science and Engineering (PSWE) was founded in 1986 by a group of ISU 

faculty and staff concerned about the underrepresentation and underutilization of women in science 

and engineering. In its over two decade history, PWSE has evolved into a nationally recognized program 

that is working to increase the participation of women in science, technology, engineering, and math 

(STEM) fields through a wide range of programs and partnerships. PWSE has K-14 outreach programs 

that reach thousands of girls and women each year. It also provides support to undergraduate women 

at ISU enrolled in STEM programs across four academic colleges. 

Our Vision is that The Program for Women in Science and Engineering (PSWE) will enrich science, 

technology, engineering and math (STEM) fields by engaging more women, creating the opportunity for 

a more competitive and diverse state, national, and global workforce. 

 

Our Mission is to Create programs, Share knowledge, and Engage people to enhance the STEM 

educational experience for women. 

*Create, offer, and maintain innovative undergraduate and outreach programs that engage a diverse 

audience of women and girls in an experiential and supportive learning environment in STEM. 

*Share knowledge on innovative strategies, best practices, and research on the success of women in 

STEM with a broad range of individuals and organizations serving as partners in transforming the STEM 

educational experience for women. 

*Engage a broader, more diverse group of women pursuing STEM care 
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Appendix C:  Educator Focus Group Protocol and Questions 

 

Taking the Road Less Traveled Career Conference, October 2008 

 
Note: The tape recorder is NOT on at this point. 

Script… 

“Hi, I’m [name] and I’ll be facilitating our focus group today.  I have a couple of individuals who  will be 

helping me with this process, [Name] will be taking notes, and [Name] will be running our tape 

recorder.  I’d like to find out who you are, so could we go around the circle and have each person 

introduce yourself to the rest of us.” 

Introductions – go around the circle 

Script… 

“Before we start there are a couple of things that we need to do, and I’d like to tell you a little bit about 

why we are here and how we will conduct the focus group.  We’ve got some forms that we are going to 

pass out to you now.  These forms tell you a little bit about our study and this process.  We will need 

your signature on the form, which states that you are consenting to participate in this research, but 

before you sign them, please take a few minutes to read through the form. And let me know if there are 

any questions you have before you sign.” 

Pass out informed consent. 

Script… 

 “In a minute, I’m going to ask you some open ended questions and I’d like you to share your 

responses to them.  Please share only information with this group that you are comfortable sharing.  

Everything you say is strictly confidential – your real names will not be used at any time during this 

research project.  Please remember that you can leave at anytime.” 

Script… 
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“You’ll notice a number is on the floor in front on you. If possible, we’d like you to say your number 

before you make your comment. This helps us when we go back and review the conversation from the 

tape, sometimes it can get difficult to differentiate voices.  For example, if I wanted to make a comment 

on one of the questions or what one of my peers had said, I would say, I’m number 7, and I agree with 

what number 5 had to say about that, but I’d like to add….”   

Note:  If they forget to state their numbers, don’t remind them because it will disrupt the flow of the 

group.  Just make sure the note taker is making notations for who is talking. 

Script… 

“Okay, are there any questions or concerns before we begin?” 

Address any questions or concerns.   

TURN TAPE RECORDER ON.  

Script… 

“We will now begin and *name+ will turn on the recorder. Again I would like to extend our appreciation 

for your participation here this morning.  Our first question is…”   

Q1. What do you feel are the challenges for young women as they consider pursuing degrees in Science, 
Technology, Engineering, and Math (STEM)? 
 
Q2. What are your current issues or needs as they relate to Science, Technology, Engineering and Math 
curriculum and program development? 
 

Q2A. Do you think these issues or needs are the same for girls and boys? (Follow up question if 
necessary) 

 

Q3. What pedagogical methods do you find MOST affective in engaging students in STEM classes? 

 

Q4. What pedagogical methods do you find LEAST affective in engaging students in STEM classes? 

 

Q5. Do you currently use any methods of distance education - specifically ICN, podcasting or any others? 

Q6. What additional training (if any) would be of benefit to you as an educator? 
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 Q6A. Would the training be of greater benefit if CE credits were available? 

 Q6B. What are the barriers for you when considering attending a training? 

 Q6C. Would you prefer to attend training at ISU? Via ICN? Podcast? Other? 

 Q6D. What time of year are you most likely to attend a training? 

 Q7E. Would you attend a training if offered on a weekend day? During the summer? 

Q7. What could PWSE do better or differently to support you in STEM education delivery? 

Q8. What recommendations would you make to PWSE for program changes? 

 Q8A. Additions, Delivery options, overall outreach effort recommendations? 

  

“That was our final question.  Is there anything else that anyone would like to add or any additional 

comments concerning what we have talked about here today?” 

Allow time for comments. 

“This concludes our focus group.  Thank you for coming and participating.  If you have any questions 

about the project please contact the individuals who are listed on your copy of the informed consent.”     
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Appendix D:  Educator Focus Group Pre-Questionnaire 

Educator Questionnaire 

 

 

      

 

 

The Program for Women in Science and Engineering (PSWE) was founded in 1986 by a group of ISU 

faculty and staff concerned about the underrepresentation and underutilization of women in science 

and engineering. In its over two decade history, PWSE has evolved into a nationally recognized program 

that is working to increase the participation of women in science, technology, engineering, and math 

(STEM) fields through a wide range of programs and partnerships. PWSE has K-14 outreach programs 

that reach thousands of girls and women each year. It also provides support to undergraduate women 

at ISU enrolled in STEM programs across four academic colleges. 

Our Vision is that The Program for Women in Science and Engineering (PSWE) will enrich science, 

technology, engineering and math (STEM) fields by engaging more women, creating the opportunity for 

a more competitive and diverse state, national, and global workforce. 

 

Our Mission is to Create programs, Share knowledge, and Engage people to enhance the STEM 

educational experience for women. 

*Create, offer, and maintain innovative undergraduate and outreach programs that engage a diverse 

audience of women and girls in an experiential and supportive learning environment in STEM. 

*Share knowledge on innovative strategies, best practices, and research on the success of women in 

STEM with a broad range of individuals and organizations serving as partners in transforming the STEM 

educational experience for women. 

*Engage a broader, more diverse group of women pursuing STEM care 
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Appendix E:  Student Survey Cover Letter 

 

PWSE Student Survey Information 
 

 
The purpose of the questionnaire you are being asked to take is to help the Program for Women in 
Science and Engineering (PWSE) at Iowa State University identify your needs, interests in, and barriers to 
participating in activities related to Science, Technology, Engineering, and Math (STEM) programs during 
and after school. You are being invited to take this questionnaire because you are attending the Taking 
the Road Less Traveled Career Conference (TRLT) which indicates you have an interest in STEM related 
activities and programs.  
 
If you agree to participate in taking the questionnaire, your participation will last for only the time it 
takes you to complete the attached questionnaire which should be about 10-15 minutes. Your 
participation is completely voluntary and you may choose not to complete the questionnaire and/or skip 
any questions that you do not want to answer. Your participation is confidential and there will be no 
way of linking your responses back to you. There are no risks associated with taking this questionnaire 
and it will not affect your attendance at the conference if you chose not to complete the questionnaire.  

 
If you have questions about completing the questionnaire, you are encouraged to ask them any time 
during the conference or you can by sending an email to any of the folks listed at the bottom of this 
letter. 

 
 
Thank you!  
 
 
Carol A. Heaverlo 
Outreach Program Coordinator 
Program for Women in Science and Engineering 
heaverlo@iastate.edu 
ph. 515-294-0966 
 
Robyn Cooper 
Research Institute for Studies in Education 
robynj@iastate.edu 
ph. 515-294-7009 
 
Mari Kemis 
Research Institute for Studies in Education 
mrkemis@iastate.edu 
ph. 515-294-7009 

 

 
  

mailto:heaverlo@iastate.edu
mailto:robynj@iastate.edu
mailto:robynj@iastate.edu
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Appendix F:  Student Survey Instrument 

HIGH School Student Questionnaire – TRLT Conference 2009 

Part I – School Math and Sciences Classes 

1.  The math class I am currently taking is: (if your class is not listed please  
select other and write the name of the class) 
 
 Algebra I   Pre-Calculus/Advanced Math    Integrated Math 

 Algebra II   Calculus I     Statistics 

 Geometry   Calculus II     Trigonometry 

 Other       
 
2. My math teacher is: 
 Female   Male 
 
 

3. The science class that I am currently taking is: 

   Biology    Chemistry  Other        

 Earth Science   Physics 

 
4. My science teacher is: 
 Female   Male 
 
For the next set of questions, using the scale below, please circle the number that matches your level of agreement with each statement. 
You should have two answers for each question. One answer that reflects your agreement with the statement as it relates to your math 
class and one answer that reflects your agreement with the statement as it relates to your science class. 
  
Scale:  1=Strongly Disagree, 2=Disagree; 3 = Neutral; 4 = Agree, and 5=Strongly Agree 
 

 Statements Math Class  Science Class 

5 I enjoy learning the material in this class. 1 2 3 4 5  1 2 3 4 5 

6 We use technologies in class that help me learn. 1 2 3 4 5  1 2 3 4 5 

7 My teacher creates a classroom environment that allows me to learn. 1 2 3 4 5  1 2 3 4 5 

8 The assignments given help me learn the subject being taught. 1 2 3 4 5  1 2 3 4 5 

9 In class, we use a variety of classroom activities and resources that help me learn. 1 2 3 4 5  1 2 3 4 5 

10 
My teacher encourages us to apply what we've learned to situations outside of 
class. 

1 2 3 4 5  1 2 3 4 5 

11 My teacher encourages us to ask questions. 1 2 3 4 5  1 2 3 4 5 

12 I am comfortable asking questions in class. 1 2 3 4 5  1 2 3 4 5 

13 My teacher communicates high expectations. 1 2 3 4 5  1 2 3 4 5 

14 My teacher encourages my responsibility and effort. 1 2 3 4 5  1 2 3 4 5 

15 My teacher asks questions that challenge me to think. 1 2 3 4 5  1 2 3 4 5 

16 I get helpful feedback from my teacher. 1 2 3 4 5  1 2 3 4 5 

17 
My teacher tells the class about resources that will help us learn about the 
subject we are studying, when appropriate. 

1 2 3 4 5  1 2 3 4 5 

18 
My teacher talks about possible careers in science, technology, engineering, 
and/or math. 

1 2 3 4 5  1 2 3 4 5 

Using the same scale as above, please answer the following question. 
19. Our school counselors talk about possible careers in science, technology, engineering, and/or math?   1     2     3     4     5 
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Part II – After School Activities 

20. I am involved in the following activities (please check all that apply). 
 
 Math Club 

 Science Club 

 Academic clubs other than math and science            

 (e.g., Debate, language) 

 Band/Music 

 Theatre and/or Arts Clubs 

 Sports/Athletic teams 

 4-H 

 Future Farmers of America (FFA) 

 Church group 

 Girl Scouts 

  Environmental/Outdoor Club 

 Volunteering 

 Civic groups (e.g., Key club) 

  Student council 

 Project Lead the Way  

 State Science Fair 

 First Lego League 

  Other (please list)      

 

21. In a one-week period (Monday through Friday), how many hours do you spend in these activities?     

 

22. From the list below please check all activities that you would like to be involved in, but are currently NOT involved (please check all 
that apply): 
 

 None, I am involved in all the activities I want to be 

 Math Club 

 Science Club 

 Academic clubs other than math and science            

 (e.g., Debate, language) 

 Band/Music 

 Theatre and/or Arts Clubs 

 Sports/Athletic teams 

 4-H 

 Future Farmers of America (FFA) 

 Church group 

 Girl Scouts 

  Environmental/Outdoor Club 

 Volunteering 

 Civic groups (e.g., Key club) 

  Student council 

 Project Lead the Way 

 State Science Fair 

 First Lego League 

  Other (please list)      

 

23. For any of the activities you selected above, please explain why you are not involved in those that you selected. 
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Part III – Program for Women in Science and Engineering 

The Program for Women in Science and Engineering provides a number of after-school and in-school activities and programs for 
students in grades Kindergarten through 12. We’d like to know more about what you are interested in to help us plan these act ivities 
and programs.  
 

For the next set of questions, you will be using the scales below, please circle the number that matches your level of agreement. You 
should have two answers for each question. One answer that reflects your level of INTEREST in each activity area and one answer that 
reflects your level of CONFIDENCE in that activity area. For example, if you love math activities you would circle a “4” under the INTEREST 
column. If you think you do very well and are comfortable doing math related activities, you would circle a “4” under the CONFIDENCE 
column. If you struggle with math related activities or don’t think you do well, you might circle a “1” or “2.”   
             

  INTEREST LEVEL  CONFIDENCE IN MY SKILLS 

 Activity/Program Areas 
1=Not 

interested 
2=Slightly 
Interested 

3= 
Interested 

4=Very 
Interested  

1=No 
confidence, 

I don’t 
think I do 

well in this 
activity 

area 
2= Slightly 
confident 3=Confident 

4=Very 
confident, I 
always do 

well and am 
comfortable 

in this 
activity area 

24 Math  1 2 3 4  1 2 3 4 

25 Science  1 2 3 4  1 2 3 4 

26 Computer 1 2 3 4  1 2 3 4 

27 Environment/Outdoors 1 2 3 4  1 2 3 4 

28 Problem Solving 1 2 3 4  1 2 3 4 

29 Creativity and Design 1 2 3 4  1 2 3 4 

30 Space/Astronomy 1 2 3 4  1 2 3 4 

31 Health 1 2 3 4  1 2 3 4 

32 Engineering 1 2 3 4  1 2 3 4 
 

Now we’d like to know more about the different ways in which you would like to participate in activities relating to the 
areas above.  
 

For this next set of questions, you will be using the scales below, please circle the number that matches your level of agreement. You 
should have two answers for each question. One answer that reflects your level of INTEREST with the specific participation method and 
one answer that reflects how likely you would be to attend an activity that is conducted using that method. For example, if you love 
attending summer camps you would circle a “4” under the interest column. If you are pretty sure you would attend a summer camp 
sponsored by PWSE at ISU, you would circle a “4” under the ATTEND column. If you are unsure whether you would attend you might 
circle a “2.” 
 

  INTEREST LEVEL  ATTENDANCE 

 Activity/Program Delivery Methods 

1=Not 
interested 

in programs 
or activities 
using this 
method 

2=Slightly 
Interested 

3= 
Interested 

4=Very 
Interested 

in 
programs 

or activities 
using this 
method  

1=No, I 
would not 
attend a 

program or 
activity 

using this 
method 

2= Not 
sure 

3= Yes, I 
would 

attend a 
program or 

activity 
using this 
method 

33 Summer Camps 1 2 3 4  1 2 3 

34 Online Programs 1 2 3 4  1 2 3 

35 Workshops after school – at my 
school 

1 2 3 4  1 2 3 

36 Workshops after school – at Iowa 
State University 

1 2 3 4  1 2 3 

37 Workshops on the weekends – at 
Iowa State University 

1 2 3 4  1 2 3 

38 Workshops after school – at my local 
community college 

1 2 3 4  1 2 3 

39 Workshops on the weekends – at my 
local community college 

1 2 3 4  1 2 3 
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Part V - Demographics 

40. My age is:    

41. What is your race/ethnicity: 

 Caucasian 

 African American 

 Asian/Pacific Islander 

 Latina/Hispanic 

 American Indian/Alaskan Native 

 Bi-racial/mixed race 

 Other     

 
42. I live in: 

 A rural area (e.g., you live in the country) 

 A suburban area (e.g., you don’t live in the country or the city) 

 An urban area (e.g., you live in the city like downtown Des Moines, not the suburbs of Des Moines) 

 I don’t know 

 

43. I have access to a computer at my home?  

 Yes  

 No 

 Sometimes 

 
44. I have access to a computer that is connected to the internet at my home? 

 Yes  

 No 

 Sometimes 

 

45. IF YOUR MOTHER IS CURRENTLY EMPLOYED, what is her current occupation/job?       

 

46. IF YOUR FATHER IS CURRENTLY EMPLOYED, what is his current occupation/job?       

 

47. If I had to decide right now, I would say my occupation/job will be?         

 

*NOTE: The middle school questionnaire was exactly the same as the high school survey except for the listing of 
math and science classes which was abbreviated.
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Appendix G:  Teacher Survey Email Invitation 

Teacher Survey Invitation Email with Elements of Consent 
 
Dear Educator: 
 
You are being invited to participate in taking this survey because you have been identified as teaching 
math or science and the Program for Women in Science and Engineering (PWSE) at Iowa State 
University believes that your feedback will help to enhance the educational outreach activities 
conducted by PWSE that are directed toward the encouragement and recruitment of girls (K-12) and 
women (community college transfer students) into the fields of Science, Technology, Engineering, and 
Math (STEM) programs. 
 If you agree to participate in taking the survey, your participation will include completing the online 
survey only. When answering the survey you may skip any questions that you do not wish to answer. 
The extent of your involvement should last no longer than 15 minutes. Your participation is completely 
voluntary.  
 
Survey link:  (insert link) 
 
Records identifying participants will be kept confidential to the extent permitted by applicable laws and 
regulations and will not be made publicly available.  However, federal government regulatory agencies, 
auditing departments of Iowa State University, and the Institutional Review Board (a committee that 
reviews and approves human subject research studies) may inspect and/or copy your records for quality 
assurance and data analysis. These records may contain private information. To ensure confidentiality to 
the extent permitted by law, the following measures will be taken: no personal identifiers will be stored 
with the data. All email addresses will be removed so that there is no linking of answers to participant 
responses. The dataset will be stored on a password protected computer in the PI’s locked office. You 
are encouraged to ask questions at any time during this study. 
  
 If you have any questions about the rights of research subjects or research-related injury, please 
contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or Director, (515) 294-3115, Office of 
Research Assurances, Iowa State University, Ames, Iowa 50011 
 
Survey link:  (insert link) 
 
Respectfully, 
 
Carol A. Heaverlo 
Outreach Program Coordinator 
Program for Women in Science and Engineering 
heaverlo@iastate.edu 
ph. 515-294-0966 
 
Robyn Cooper 
Research and Evaluation Scientist 
Research Institute for Studies in Education 
robynj@iastate.edu 
ph. 515-294-7009     

mailto:heaverlo@iastate.edu
mailto:robynj@iastate.edu
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Appendix H:  Teacher Survey Instrument 
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