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Who is in the room?



Agenda

• Data analysis of STEM in academics and 
CTE

• Overview of the NSF Extension Grant 
Services funding & STEM Equity Pipeline 
Project

• Details of the Five-Step Process Training
• Iowa’s Experience
• Please join us!

Presenter
Presentation Notes
We’ll spend the next thirty minutes looking at national data and disaggregating participation in STEM classes by many different demographics and slice the data by how the content is presented to students – in CTE classes as compared to core curriculum classes, for example.



Next, I’ll share with you some of the features of the NSF Extension Grant Services program funding and the specialization of the STEM Equity Pipeline Project.

�We’ll dive into a bit more detail regarding the training that we are providing to 13 states and I’ll share some observations from the first two years.

�We’ll wrap with a drive-by of the opportunities for you to participate in our work.







Data analysis of STEM in 
academics and CTE



Core curriculum STEM

• Gender gaps have closed
• Girls are prepared to enter STEM 

postsecondary courses and careers
• Gaps still persist

– By race
– By socio-economic status

Presenter
Presentation Notes
Analyses of results from national standardized tests

such as the National Assessment of Educational Progress (NAEP)

and the SAT and ACT college entrance examinations, as well as other

measures of educational achievement, provide an overall picture of

trends in gender equity from elementary school to college and beyond.

Differences among girls and among boys by race/ethnicity

and family

income level are evaluated. 



National Assessment of 
Educational Progress (NAEP)

• A Slight Gender Gap Favors Boys in Math:
• Large Gaps in Test Scores Exist by Race/Ethnicity:
• Test Scores Are Closely Connected to Family 

Income Level:

Presenter
Presentation Notes
Let’s turn to some national data collected on the National Assessment of Educational Progress math assessment



First, a slight gender gap favors boys in math.



Pull up AAUW report, and go to figure 2 (type in p. 17)



A gender gap favoring boys in math is small and inconsistent

among younger students but more evident among older students (see

Figure 2). In the nine NAEP-LTT math assessments, 9-year-old girls

outscored boys in 1978 and 1982, and boys scored higher than girls in 1996. In all other years, no difference appeared between 9-year-old

girls’ and boys’ average scores. Among 13-year-olds, no differences

appeared in six of the nine years, and boys outscored girls in 1994,

1996, and 2004. Among 17-year-olds, boys outscored girls in eight of

the nine tests.



Second, large gaps in test scores exist by race/ethnicity.

�Click on hyperlink and go to figure 4 (p. 21)



Consistently large gaps in NAEP test scores exist by race/

ethnicity.10 In most cases, however, these gaps have narrowed since

the 1970s (see Appendix A, Figures A5 and A6). Moreover, higher

percentages of all students are reaching proficiency today than in the

past, including students from disadvantaged groups. In 2007, a larger

proportion of fourth and eighth graders in all racial/ethnic groups

scored at or above a basic level of proficiency in both math and reading

than did students in the same grades in 1992 (U.S. Department

of Education, National Center for Education Statistics, 2007d). Still,

large disparities remain, with a majority of African American (70

percent) and Hispanic (60 percent) 12th graders scoring below a basic

level of proficiency in math, and a majority of white (70 percent) and

Asian American (73 percent) 12th graders scoring at or above a basic

level of proficiency in 2005 (see Appendix A, Figure A7). While

gaps by race/ethnicity are narrowing, progress is slow, and troubling

gaps among students by race/ethnicity persist (see Appendix A,

Figures

A7, A8).

10



Third, test scores are closely connected to family income level



Click on hyperlink and go to figure 3 (p. 19)



Eligibility for free or reduced-price

school lunch is a commonly used

indicator of family income level.11

The proportion of eligible students is

large and has been growing steadily

during the past 10 years (U.S.

Department of Education, National

Center for Education Statistics,

2005d). In 2007, 42 percent of fourth

graders taking the main NAEP math

assessment and 41 percent of fourth

graders taking the main NAEP reading

assessment were eligible (U.S.

Department of Education, National

Center for Education Statistics,

2007g, 2007i).12 When using this

measure, gaps between students from

higher-income and lower-income

families on the most recent NAEP

exam averaged 23 points in reading

and 24 points in math for grades 4,

8, and 12 (authors’ analysis of U.S.

Department of Education, National

Center for Education Statistics,

2007d) (see Figure 3).



SAT Mathematics Exam

– The gender gap in the math exam favors 
boys:

– Across race/ethnicities, boys tend to outscore 
girls in math

– Gender gaps vary by family income level:

Presenter
Presentation Notes
Now, let’s turn to some national data collected on the SATs, which are key to 4-year college admissions. The SAT is intended to predict first-year college grades. Over time,

the pool of SAT takers has grown and become more diverse. Just

more than 1 million college-bound seniors took the SAT in 1987,

with girls comprising 52 percent of test takers who indicated their

gender, and almost 1.5 million students took the SAT in 2007, with

girls comprising 54 percent of test takers (College Board, 2007b).

During the last two decades, the number of Hispanic test takers has

more than tripled, making Hispanics the largest minority group of

test takers in 2007, compared to 1987, when the largest minority

group was African Americans. White students made up only

55 percent of SAT takers in 2007, compared to 73 percent in 1987

(College Board, 2007b, 2007c) (see Appendix B, Figure B2).



First, the gender gap in the math exam favors boys.  



Pull up the AAUW report, and go to figure 15 (p. 39)



Average scores on the SAT-M improved for both girls and boys

during this period. The gender gap remained fairly constant, however,

with boys outscoring girls by 34 to 36 points (see Figure 15).



Second, Across races/ethnicities, boys tend to outscore girls in math



Click on hyperlink, and go to figure 16 (p. 40)

In math, boys in each racial/ethnic group nearly always outscored

girls in the same group, although the size of the gap varied widely.

On average, the gender gap was 17 points for African Americans,

about half the size of the gender gap for other races/ethnicities.17

From 1994 to 2004, trends varied for girls and boys of different

races/ethnicities. Generally, most racial/ethnic groups performed

better in 2004 than in 1994, but Asian American and white students’

average scores increased more rapidly than did the scores of their Hispanic

and African American peers (see Figure 16).



Third, Gender gaps vary by family income level

�Click on hyperlink, and to go to figure 19 (p. 43)



In math, boys consistently earned higher average scores than girls

earned across all family income levels in 2004, a pattern that has held

true since 19941





CTE and STEM

– Girls represent more than 5/6 of students 
enrolled in courses leading to traditionally 
female occupations

– Girls are fewer than 1 out of every 5 students 
in courses leading to nontraditional 
occupations

Presenter
Presentation Notes
When we turn to high school female participation in CTE STEM, we see a very different picture.  



In 2005, the National Women’s Law Center released Tools of the Trade: Using the Law to Address Sex Segregation in High School Career and Technical Education.   More than 30 years after Congress outlawed sex discrimination in education, the Center’s investigation demonstrated that the gender divide in career and

technical education (CTE) has narrowed barely at all. 



The Center’s investigation reveals the stark reality that:

 Girls represent more than five out of six students enrolled in courses

leading to traditionally female occupations.

 Girls are fewer than one out of every six students in courses leading

to nontraditional occupations.1



The data confirm that there has been virtually no change in enrollment

patterns in nontraditional courses since 1977, when the federal Office for

Civil Rights (OCR) found that vocational students were “concentrated in

programs traditionally intended for them.”2 At that time, for example, female

students made up 79 percent of those enrolled in fields classified by OCR as

health occupations and 14 percent of those in trade and industrial courses.3

Although occupational categories have changed over time, it is clear that

overall levels of sex segregation have not improved; now, across eight occupational

categories that we examined,4 girls make up 87 percent of students

enrolled in classes leading to traditionally female occupations and only 15

percent of those taking classes in traditionally male fields.



Let’s look at the data from the National Women’s Law Center report (pull up report, go to figures 2 & 3 (type in p. 7 & 8)





Overview of the NSF Extension 
Grant Services funding & STEM 

Equity Pipeline Project



NSF Extension Services Grants
• Unified program of change
• Consulting services within a certain 

community of practice
• Adapt exemplary projects, research-based 

learning tools, pedagogical approaches, 
and service or support programs

• facilitate the interpretation of research 
knowledge into practice

• Inform NSF’s research agenda

Presenter
Presentation Notes
Human Resources Directorate, Gender in Science and Engineering Program, Extension Services Grant





New pot of funds



To integrate various findings about gender in science and engineering into a unified program of change

To provide consulting services within a certain geographic region or within a community of practice, explaining in simple language the practical meaning and benefits of adopting programs, tools, or approaches that enhance the interest and persistence of female students in STEM studies through the undergraduate level, in those fields where they are underrepresented



STEM Equity Pipeline Project: 
Goals

• Build the capacity of the formal education 
community

• Institutionalize the implemented strategies 
by connecting the outcomes to existing 
accountability systems

• Broaden the commitment to gender equity 
in STEM education

Presenter
Presentation Notes
While federal laws, such as Title IX and the Perkins Career and Technical Education Act (Perkins, 2006), have long required state and local education agencies to eliminate sex bias and stereotyping in federally-funded education programs as well as to report on nontraditional performance outcomes. Educators have been unable to demonstrate consistent performance gains. The elimination of funding for state Sex Equity Coordinators and local program activities in the 1998 Perkins reauthorization, state and local level staff cutbacks, and an emphasis on high stakes testing brought on by No Child Left Behind have undercut educators efforts to recruit female students into Science Technology Engineering and Mathematics (STEM) careers. Programs implemented to impact this effort have been event focused, grant dependent and relied on the passion of a few individuals, rather than overall systemic reform. The strategies used were not specific to the root causes for the lack of performance but were more likely based on the implementer’s interests or capacities. The scope of the STEM Equity Pipeline Project extension services proposed is intended to: 



1. build the capacity of the formal education community to implement research based approaches proven to increase the participation and completion of females, including those with disabilities, in STEM education, 



2. institutionalize the strategies implemented by connecting the outcomes to existing accountability systems, and 



3. broaden the commitment to gender equity in STEM education. 





STEM Equity Pipeline Project: 
Model

Presenter
Presentation Notes
Our organizational model is an asset-based model of delivery: we ask each “group” to contribute their knowledge, skills, and experience in a way that best reflects their assets.  



The model of operation highlights the relationships among (a) National Advisory Board, (b) Extension Services Group (ESG) Consultants, trainers of the State Team extension agents (b) State Teams, the providers of extension services; (c) Local educators, the clients or recipients of extension services and (d) the STEM Equity Pipeline Virtual Learning Community (VLC), which connects the ESG, State Teams and Local Educators into a seamless community. 

The National Advisory Board (see page 13-14) will provide: 



• Advice to the project management team on planning and implementation issues 



• Extension service resources, curriculum, and materials for ESG consultants 



• Additional expertise for specific State Team needs outside the ESG consultant expertise. For example the National Women’s Law Center will work with State Teams to conduct Title IX and Civil Rights professional development. 



• Opportunities for the ESG to conduct professional development with National Advisory Board constituencies 



• Dissemination of the STEM Equity Pipeline Projects results and products 



• Submission of materials and resources for the Virtual Learning Community website. 



The ESG consultants (see page 7-8) will provide: 



• Focused technical assistance and professional development with State Teams on the implementation of the institutional change model. Each State Team will be assigned an ESG technical assistant and have access to other ESG consultants depending on their particular needs. 



• Professional development through webcasts, webinars, online tutorials, and onsite presentations with State Teams on: 



o accountability data analysis to identify performance gaps for female students in STEM at the state and local level 



o research-based root causes to identify institutional and other barriers for female students in STEM Career Cluster programs 
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o equitable instructional strategies using Generating Expectations for Student Achievement (GrayMill Consulting, undated), which examines the five areas of disparity in the classroom (instructional contact, grouping and organization, classroom management and discipline, enhancing self-esteem, and evaluation of student performance) and encourages teachers to utilize research-based, proactive instructional strategies and resources to eliminate the disparities and support high expectations 



o research-based strategies for increasing the participation of females with disabilities in STEM Career Cluster programs 



o research-based strategies for increasing awareness of STEM careers with women and girls 



o research-based strategies for recruitment, retention, and placement of females in STEM Career Cluster programs and careers 



o Cultural diversity training that incorporates the research on culture as a factor in STEM participation for women and girls 



o methods for conducting institutional climate assessment including Title IX compliance 



o specific training on implementation of model programs and practices (e.g., how to develop a summer STEM Career Camp, how to conduct a Nontraditional Career Fair focused on STEM Careers for females, how to build a web-based mentoring program) 



o creating and implementing effective professional development programs and technical assistance. 





STEM Equity Pipeline Project: 
Intellectual Specialization

• Accountability – Using Data to Drive 
Program Improvement
– The Five Step Process

• Professional Development  - Implementing 
Effective Extension Services in the Formal 
Education Community

Presenter
Presentation Notes
The STEM Equity Pipeline Project has chosen the following two areas of intellectual specialization. 

Accountability – Using Data to Drive Program Improvement: Data-driven decision-making is the process of analyzing student data - academic performance, attendance, demographics, etc. - in such a way that administrators, teachers and parents can accurately assess student learning. Decisions are then based on the data to improve administrative and instructional systems to continually promote student achievement (Doyle, 2003). Not to be confused with the research process, using accountability systems and the data they hold to help inform the institutional decision process has proven to be extremely effective (Wayman, 2006). It is the intent of this project to include activities that will assist State Teams in using the educational data available to them about student participation, completion and achievement in STEM Career Cluster programs as a tool when providing extension services to local educators when making decisions about the selection of strategies to implement to increase the participation of females in STEM Career Cluster programs. 

Professional Development – Implementing Effective Extension Services in the Formal Education Community: Based on the synthesis of the research by the Mid-continent Research for Education and Learning in its Professional Development Analysis (Snow-Renner, 2005), professional development that is most likely to positively affect teacher instruction is a) of considerable duration, b) focused on specific content and/or instructional strategies rather than general, c) characterized by collective participation of educators in the form of teams, d) coherent, and e) infused with active learning rather than a stand-and-deliver model. The project will implement research-based professional development activities, model these with State teams and conduct training in how to use implement professional development strategies with teachers in the formal education setting. 



STEM Equity Pipeline Project: 
Methods

• Professional Development 
• Teacher Training
• Consulting and Technical Assistance
• Virtual Web-based Professional Learning 

Community (www.stemequitypipeline.org)

• Best Practices Handbook

Presenter
Presentation Notes
Professional development on implementation of the 5 Step Improvement Process and research-based gender equity in STEM strategies focused on school-identified needs

Teacher training on creating equitable classrooms using research-based models for eliminating bias and stereotyping in instructional practices focused on gender, disability and culture

Consulting and technical assistance from recognized experts in gender equity research and practice

Access to a virtual web-based professional learning community. Public portal for the STEM equity community 

Listserv

Links

Articles, Resources, Reports and Research

Calendar of Events in STEM 

Webcasts, Webinars, Video, Podcasts, Power Points

Online courses and Tutorials

Performance Data on Women & Girls in STEM

Professional Development Needs Assessment

Evaluations Instruments and Surveys 

Suggestion Box

More!

Development of a Best Practices Handbook to be used by the Extension Services Group to train state teams to provide extension services (consulting, technical assistance and professional development) to their constituencies and as a dissemination tool for the National Advisory Board



http://www.stemequitypipeline.org/


Virtual Learning Community 
www.stemequitypipeline.org

• Public portal for the STEM equity pipeline community
– Listserv
– Links
– Articles, Resources, Reports and Research
– Calendar of Events in STEM 
– Webcasts, Webinars, Video, Podcasts, Power Points
– Online courses and Tutorials
– Performance Data on Women & Girls in STEM
– Professional Development Needs Assessment
– Project Evaluation Instruments and Surveys 
– Suggestion Box
– More!

http://www.stemequitypipeline.org/




STEM Equity Pipeline Project: 
Extension Services Group (ESG)

• State Facilitator
• Cadre of national recognized experts
• Focused technical assistance and 

professional development with State 
Teams

• Conduct webinars, webcasts, online 
courses, presentations, workshops, 
training

Presenter
Presentation Notes
Cadre of national recognized researchers and practitioners with expertise in gender equity in Science, Technology, Engineering and Math



Focused technical assistance and professional development with State Teams



Each State Team will be assigned an ESG core technical assistant and have access to other ESG consultants depending on their particular needs





STEM Equity Pipeline Project: 
State Teams

• 5 states in year one
– California
– Missouri
– Illinois
– Oklahoma
– Wisconsin

• 2 states in year two
– Iowa
– Minnesota

• Secondary/Postsecondary collaboration
• Led by the agencies that administer career and 

technical education in the state

Presenter
Presentation Notes
Who are the states?



What do the states do?

Develop Implementation Plan

Data Collection for Evaluation

Host Facilitator On-Site Visits (up to 4/yr)

5 Step Program Improvement Training

Attend the STEM Equity Pipeline State Team Leadership Training

Conduct “Extension” Services



Advise the State Leadership Team

Integrate into existing professional development systems in the state

Conduct outreach to constituents about the projects activities

Participate in Professional Development

Participate in STEM Equity Pipeline Virtual Learning Community

Conduct “Extension” Services





STEM Equity Pipeline Project: 
Project Support to States

• Intensive services provided for two years
• All services provided for free
• Budget for State Team Activities and travel 

to State Leadership Institute
• Participation in project professional 

development after initial two years is free

Presenter
Presentation Notes
Three Webcasts/Year

Six Bi-Monthly Webinars/Year

Online Workshops

State Sponsored State Team Training (example, summer institute in IA)





STEM Equity Pipeline Project: 
Evaluation

• To provide useful and actionable feedback 
regarding the quality and effectiveness of 
training and services;

• To synthesize feedback on the tools and 
processes developed as part of this project;

• To provide evidence of implementation 
success and impact on student and teacher 
outcomes

Presenter
Presentation Notes
MPR Associates, Inc will conduct an external evaluation of the STEM Equity Pipeline Project. MPR has experience in the use of both quantitative and qualitative data and expertise in evaluating similar projects. In addition, MPR has conducted substantial work over many years in the area of Career Technical Education (CTE), including preparation for and equitable access to STEM careers. In its role as external evaluator, MPR staff will assess the degree to which this project meets its intended goals, provide formative feedback to ensure a rigorous process, and collect data regarding the implementation of services as well as impact on female participation in STEM career paths. 

Evaluation goals. There are three major goals for the research and evaluation component: (1) to provide useful and actionable feedback for the Extension Services Group (ESG) regarding the quality and effectiveness of training and services; (2) to synthesize feedback on the tools and processes developed as part of this project; and (3) to provide evidence of implementation success and impact on student and teacher outcomes. The questions that will guide the evaluation as well as the indicators, methods, sources, and timeline are provided in the table below. 

Evaluation Methods. MPR staff will collect qualitative as well as survey data regarding the implementation of the project as well as the tools and processes that are developed. In addition, evaluators will analyze baseline data from existing state accountability systems on student enrollment and outcomes. Subsequent analyses will occur each academic year to permit project researchers to assess changes in females’ participation in secondary and postsecondary STEM programs, and in related academic coursework needed for successful secondary-to-postsecondary transition and degree completion. Demographic data will also be collected to allow MPR staff to disaggregate performance outcomes, by gender, race, ethnic origin, low-income status, English-speaking proficiency, and disability. 

Planning and Reporting. MPR will work with NAPE to develop a detailed evaluation plan that will ensure the timely and productive collection of data and will submit it for approval 30 days after the effective start date. The evaluator will maintain close contact and ongoing communication with project staff, providing formative feedback in both written reports and conference calls, including strategically timed evaluation reports that will help staff improve the project’s training content and procedures. Quantitative and qualitative findings will be shared with ESG staff, and SPT trainers at the beginning and mid-point of each academic year to help shape program services. An annual report summarizing program findings and best practices, and providing recommendations for improving service delivery and inform future research will be produced and disseminated. This report will be produced prior to the start of subsequent academic year to ensure that project findings can be integrated into existing Equity Pipeline policies, programs, and practices.



The Five 
Step 

Process

STEP 1
Document

Performance Results

STEP 5
Implement
Solutions

STEP 4
Pilot Test and

Evaluate 
Best Solutions

STEP 3
Choose 

Best Solutions

STEP 2
Identify 

Root Causes

Presenter
Presentation Notes
Now, let’s turn to the details of the five-step process.  

�The STEM Equity Pipeline Project goals are designed to increase the participation of females in secondary and postsecondary STEM Career Cluster programs that prepare for successful secondary-postsecondary transition and degree completion. State Teams will be trained to provide professional development and consulting services for local educators to use an institutional change process (USDOE, 2002) leading to the implementation of strategic solutions supported by research and adapted to their particular situation. The institutional change process outlined below is based on the Business Process Improvement (BPI) model, a systematic approach to lead organizations to make significant changes in the way business is conducted. The goal of BPI is a radical change in the performance of an organization, rather than a series of incremental changes (Hammer, 1993). The change process includes the following five steps: Analyzing Existing Data, Identifying Root Causes, Choosing Best Strategies, and Implementing and Evaluating Strategies.



The institutional change model to be used as the basis of the proposed extension services is well established in the business continuous improvement literature (Kelley, 1992; Griffith, 1996). Wilson and Daviss (1994) in Redesigning Education, identify 5 cornerstones of 21st Century education. The first cornerstone is Total Quality Learning, an adaptation of Total Quality Management (TQM), also a continuous improvement model. Schools are notoriously slow to change, because they don't know how. The continuous improvement process gives them a way to deal with change effectively. 

The extension services offered will also be based on business standards of the best customer service. Initially the ESG will set customer service standards upon which all extension service performance will be evaluated. These service standards will be set using the tools developed by the Institute of Customer Services such as the National Occupational Standards for Customer Service (ICS 2002). These standards will be shared at all levels and will help define what participants can expect as well as remind management and staff of the challenges and obligations they face. Professional development offerings and technical assistance will be customized and responsive to the outcomes of the 

State Teams’ efforts to work with local educators to implement the five-step process. National experts will provide high quality and timely services using research-based professional development strategies that have proven to be effective. State Teams will provide continuous feedback, evaluation and suggestions for improvement of services throughout the project’s implementation. 





STEP 1
Document

Performance Results

STEP 5
Implement
Solutions

STEP 4
Pilot Test and

Evaluate 
Best Solutions

STEP 3
Choose 

Best Solutions

STEP 2
Identify 

Root Causes

The Five 
Step 

Process

Presenter
Presentation Notes
The formal education system is overwhelmed with accountability requirements. Data collected and reported to the State and the federal government is seldom used to make decisions at all levels in the school system. The data has much to tell educators about the performance of students and can be used to make wise decisions about program implementation in classrooms and schools. The State and local accountability data on performance related to female participation in STEM Career Cluster programs is a powerful tool that is highly underutilized for program improvement efforts. State teams will be trained to assist local educators analyze their accountability data, disaggregated by gender, race, ethnicity, socio-economic status, and disability, to identify performance gaps (academic performance, participation rates, and other gaps) between student populations in STEM Career Cluster programs, and to use this information to make decisions about program implementation to close these gaps. 



Document Performance Results

Understand the problem completely 
before you seek solutions

• How do you analyze performance data?
• What questions should be addressed?
• What tools and methods can be used to 

present and analyze data?
• How should data quality problems be 

considered in analyzing data?

Presenter
Presentation Notes
See The Guide for detailed explanation



National Data Sources: 
K-16 Academic Data

– AAUW, Where the Girls Are: 
http://www.aauw.org/research/upload/whereG 
irlsAre.pdf

• Girls’ successes don’t come at boys’ expense
• On average, girls’ and boys’ educational 

performance has improved
• Understanding disparities by race/ethnicity and 

family income level is critical to understanding girls’ 
and boys’ achievement

http://www.aauw.org/research/upload/whereGirlsAre.pdf
http://www.aauw.org/research/upload/whereGirlsAre.pdf


National Data Sources: 
9-14 CTE Data 

• Perkins data
– Core Indicators on Nontraditional CTE

• Participation in CTE programs preparing students 
for nontraditional fields

• Completion of CTE programs preparing students 
for nontraditional fields

– Peer Collaborative Resource Network: 
www.edcountability.net

• Tools of the Trade: 
http://www.nwlc.org/pdf/NWLCToolsoftheTrade05.pdf

Presenter
Presentation Notes
For national CTE STEM data, there are several sources.   Of course, we start with Perkins data.



Perkins IV is silent on the definitions for some of the groups for which it requires data collection. The NAPE recommended definitions for these groups can be found in Section 1 of the Guide for Program Improvement for Perkins IV: Nontraditional CTE Program Participation and Completion.



For state comparisons, we encourage states to access the Peer Collaborative Resource Network.

�And, for data collection and analysis specific to female student participation in CTE STEM classes, we recommend the National Women’s Law Center report, Tools of the Trade.



http://www.edcountability.net/
http://www.nwlc.org/pdf/NWLCToolsoftheTrade05.pdf


National Program Evaluations
• Project Lead the Way: 

http://www.pltw.org/pdfs/AnnualReport-2007-Public- 
Release.pdf
– Report 17% female enrollment nationally

• Cisco Networking Academy Gender Initiative
– Set a program enrollment benchmark: 30% 

female
• National Center for Women in Information 

Technology: 
http://www.ncwit.org/pdf/2007_Scorecard_Web.pdf

Presenter
Presentation Notes
Evaluations from several national programs contain useful contextual information to explore gendered experiences in STEM classes.



Read slide.

http://www.pltw.org/pdfs/AnnualReport-2007-Public-Release.pdf
http://www.pltw.org/pdfs/AnnualReport-2007-Public-Release.pdf
http://www.ncwit.org/pdf/2007_Scorecard_Web.pdf


What does the data tell us?
• Indicates trends over time
• Highlights potential data quality issues
• Identifies gaps in performance between

– Student groups – gender, race/ethnicity, 
special populations

– Programs
• Generates additional questions that need 

to be answered before implementing a 
solution

Presenter
Presentation Notes
When we work with states, we use sound data analysis principles, with a focus on equity in general and gender equity, in particular.

�Read slide.



STEP 1
Document

Performance Results

STEP 5
Implement
Solutions

STEP 4
Pilot Test and

Evaluate 
Best Solutions

STEP 3
Choose 

Best Solutions

STEP 2
Identify 

Root Causes

The Five 
Step 

Process

Presenter
Presentation Notes
Let’s proceed to Step 2.  State teams will be trained to provide extension services using the research on root causes to assist local educators determine where barriers exist in their school for women and girls entering or completing STEM career cluster programs. 



Why Search for Root Causes?

Keep from fixating on the 
“silver bullet” strategy

• Identify the conditions or factors that 
cause or permit a performance gap to 
occur

• Direct cause (i.e. instructional practice)
• Indirect cause (i.e. teacher training)



Phase 1: 
Identify Potential Causes

• Analyzing Student Data 
• Reviewing Research Literature
• Reviewing Program/Institutional 

Evaluations and Effectiveness Reviews
• Conducting Focus Groups
• Brainstorming
• Peer Benchmarking
• Interviews
• Surveys

Presenter
Presentation Notes
When we work with states, we break Step 2 – identifying root causes – into three phases.

�First, we compare the local data to national and state data and develop hypotheses.  Yesterday, we did this in Iowa….



Phase 2: Analyze and Evaluate 
Potential Causes

Review research summaries
Improving Performance on Perkins III Core 

Indicators: Summary of Research on Causes 
and Improvement Strategies
– Chapter 6 (Tables 16-17 and 19-20)
– Authors: Robert Sheets, Mimi Lufkin, and David 

Stevens for the National Centers for Career & 
Technical Education

– Available at 
http://www.napequity.org/pdf/Improving_Performance 
_of_Perkins_III.pdf

Presenter
Presentation Notes
Second, phase two requires us to spend time with the research.  The best synthesis of research related to the recruitment and retention of female students into nontrad STEM CTE classes is chapter six of the Improving Performance on Perkins III Core Indicators: Summary of Research on Causes and Improvement Strategies.



Tables 16 and 17 focus on recruitment, or participation as Perkins refers to it.  Table 16 identifies ten direct causes of lack of female participation in CTE STEM classes.  Table 17 identifies 

http://www.napequity.org/pdf/Improving_Performance_of_Perkins_III.pdf
http://www.napequity.org/pdf/Improving_Performance_of_Perkins_III.pdf


Phase 3: Test and Evaluate Potential 
Causes Within Your Control

Select root causes that:
– Have the strongest theory and evidence to 

support them
– Focus on direct causes of performance gaps
– Address the most critical needs
– Provide the best opportunity to have high 

impact on performance
– Are supported by stakeholders who will help 

develop and implement solutions
(See page 17 of the OVAE Guidebook)

Presenter
Presentation Notes
The third phase of Step 2 puts the previous two steps together.  It asks participants to flag possible research-based root causes, and then to identify additional evidence they need to correlate their flagged root causes with their data.  Missouri, for example, ….



Resources available at 
www.stemequitypipeline.org

• Survey Instruments
• How to Conduct Interviews
• How to Conduct Focus Groups
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Presenter
Presentation Notes
State Teams will receive training on the current body of research on the most effective strategies for impacting the root causes for increasing the participation of females in STEM programs. Resource materials, professional development, and technical assistance will be provided to each State Team to build their capacity to provide extension services to local educators to assist them in implementing successful practices. A Best Practices Handbook, developed by the ESG will include a menu of research-based strategies for local implementation. State Teams will use the handbook as one of 

the tools to work with local educators to choose the strategies that address the identified barriers (root causes) and can be adapted to their unique conditions and constraints. 



In evaluating a program to be considered in Step 3 and for inclusion in the Best Practices Handbook, the ESG considers (1) evidence of research evaluations, (2) program evaluation and outcome data, (3) acceptance by a peer-reviewed journal or approval by a panel of independent experts through a comparably rigorous, objective, and scientific review and will consider the What Works Clearinghouse Evidence Standards (WWC, undated). The ESG will evaluate additional programs and practices based on the criteria developed by the Programs and Practices That Work: Preparing Student for Nontraditional Careers Project (NAPE, 2005) for: 1) quality, 2) impact, and 3) replicability. These criteria were based on the review criteria of the Office of Education Research and Innovation’s Gender Equity Expert Panel (USDOE, 2000) and the National Centers for Career and Technical Education’s Exemplary and Promising Programs (NCCTE, 2002). The PPTW review criteria and rubric are in the Supplementary Documents section of this proposal. 



Identify Potential Strategies and 
Models

• Review What Others Propose
– NSF- New Formulas for America’s Workforce

• Benchmark Peers and Leading Performers
– Programs and Practices That Work
– Best Practices in STEM Education
– National Girls Collaborative Program 

Directory
• Develop Your Own Solutions

http://www.nsf.gov/ehr/hrd/Newformulas/newformulas.jsp
http://www.napequity.org/page.php?157
http://www.stemequitypipeline.org/ProfessionalDevelopment/BestPractices.aspx
http://www.pugetsoundcenter.org/ngcp/directory/index.cfm
http://www.pugetsoundcenter.org/ngcp/directory/index.cfm


Strategies for Recruitment & 
Strategies for Retention

Presenter
Presentation Notes
For the next few minutes, I would like to share some of the excellent resources – programs and practices that are, in fact, increasing the number of female students in STEM classes.  I am aligning the examples to the research-based strategies that we know work – and the strategies are the strategies from Tables 16 and 17, 19 and 20 in Improving Performance on Perkins III Core Indicators: Summary of Research on Causes and Improvement Strategies
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Presenter
Presentation Notes
I’m going to fly through the last two steps of the five-step process because they are grounded in principles of sound evaluation and project management, and my expertise with respect to gender equity adds some, but not significant, value to the discussion.



The suggested institutional change process is focused on training State Teams to work with local educators to systematically examine what is happening in their institutions. While responding to day-to-day problems, it is easy to settle for conventional wisdom or accept convenient answers to performance problems rather than take the time to question what works, what doesn’t work, and why. Fixating on a “silver bullet” strategy (sometimes heard at conferences or meetings) without trying to understand whether or not it really addresses the problems or can impact current performance can be a fruitless endeavor. The process outlined will ensure that State and local educators will invest time and effort into professional development and improvement activities that will actually achieve results. Each State Team will be trained in effective evaluation techniques to assist local educators in determining the effectiveness of the strategies they implement. Understanding both process and outcome evaluation techniques will help State Teams both evaluate their own work as well as train local educators to understand the importance of evaluating both the process of implementing the strategy as well as the outcome of the strategy. State Teams will also be trained to work with local school administrators on integrating these solutions with existing policies, programs, and practices to ensure institutionalization of the strategy. 



Select Pilot Sites

• Student Characteristics
• Race-ethnicity
• Socio-economic status
• English language proficiency
• Special needs status

Presenter
Presentation Notes
When we test our strategies in pilot sites, our work in gender equity asks that we pay particular attention to the demographics of the test site.  

�So, we have student characteristics (read slide), and….



Select Pilot Sites

• Site Characteristics
– Size of student population
– Geographical location
– Performance on state indicators
– Postsecondary participation rate
– Intensity of CTE coursework offerings
– Organization of instructional delivery

Presenter
Presentation Notes
Site characteristics….  Read slide



Select Pilot Program

• Program Characteristics
– Size of enrollment
– Performance on Perkins nontraditional 

measure
– Potential for intervention implementation
– Access to resources

Presenter
Presentation Notes
And, we encourage sites to select a program that is likely to have a big bang for the gender equity buck.  We ask clarifying questions around… read slide



Outcome Objective

• Short-term - After participating in 80% of the 
STEM career mentoring activities 75% of the 
participating students will show a one point (on a 
5 point likert scale) increase in their willingness 
to consider pursuing a nontraditional career.

• Long-term – STEM related career cluster 
programs will increase the participation of 
women by 5% two years following the 
implementation of the mentoring program.

Presenter
Presentation Notes
When we work with states to evaluate their projects, we isolate gender.  An objective that we would expect to see, for example, (read slide)



Assessment Resources

• STEM Equity Pipeline Webinars
– May 21, 2008 Assessing Effectiveness: Do 

Your Program Activities Make a Difference?
– June 16, 2008 Building Effective Program 

Assessments
– Archived at www.stemequitypipeline.org

• Assessing Women and Men in 
Engineering - www.aweonline.org

Presenter
Presentation Notes
The Association of Women Engineers has excellent resources on assessment of gender equity programs and practices. Tricia Berry, Director of the Women in Engineering Program (WEP) at The University of Texas at Austin, taped a webinar for the STEM Equity Pipeline Project and we have it archived on our website.

�Dr. Berry and AWE have authored many more resources and they are accessible on their webpage.

http://www.stemequitypipeline.org/
http://www.aweonline.org/
http://www.aweonline.org/
http://www.aweonline.org/
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Presenter
Presentation Notes
Again, what the STEM Equity Pipeline Project adds to strong project management, which is at the core of Step 5, is the focus on the female students.

�



Define Your Project/Program
• Performance Gap Analysis

– Girls not transitioning from GTT (PLTW middle school 
program) to IED (PLTW first high school course) at 
the same rate as boys

• Root Causes
– Don’t think the curriculum is for them
– Don’t think they are qualified
– Not familiar with the high school program
– Lack of role models
– Strong parental influence on student course selection 

in high school

Presenter
Presentation Notes
Project management begins with establishing program parameters.  We encourage schools to center on gender.  So, here is an example of how a gendered gap analysis (read slide) and identification of root causes (read slide) would lead to…



Define Your Project/Program

• Select a Strategy
– Extend personal invitation to girls to take the 

high school PLTW program
– Educate parents about the benefits of the 

PLTW program
– Educate parents about the opportunities for 

their daughters in engineering
– Inform the girls about the PLTW curriculum
– Provide role models and peer support

Presenter
Presentation Notes
The selection of a strategy that focuses on gender (read slide)



Focus Your Future WBS
Focus Your Future

1. Invite Middle School Girls 2. Invite Parents Develop Program Evaluate

1.1 Obtain Teacher 
recommendations for 

participants * 

1.2. Principal to write 
personal invitation to girls *

1.3. Print Invitation * 1.4. Create Mailing List *

1.5. Send invitation * 1.6. Collect RSVP’s* 

2.1. Principal to write 
invitation to parents *

2.2 Print invitation *

1.4 Create mailing list *

2.3. Send invitation *1.7 Follow-up with non-
responders *

1.7 Collect RSVP’s *

Presenter
Presentation Notes
The next several slides show that in the details of project management, we encourage schools to continue to be explicit regarding gender.  In this flowchart, for example, it lists “invite middle school girls”





Task List
Task Length Dependency
1.1. Obtain Teacher Recommendations 1 week
1.2. Principal write invitation to girls 1 hour
1.3. Print invitation to girls 3 hours 1.2
1.4. Create mailing list 1 day 1.1
1.5. Send invitation to girls 1 hour 1.2
1.6. Collect RSVP’s 4 hours 1.5
1.7 Follow-up with non-responders 2 days 1.6
2.1. Principal write invitation to parents 1 hour
2.2. Print invitation to parents 3 hours 2.1
2.3 Send invitation to parents 1 hour 2.2

Presenter
Presentation Notes
And here is a gendered task list….



Gantt Chart
Task                                             Week 1 2 3 4 5 6 M 

1
7 8 9 10

1.1. Obtain Teacher Recommendations
1.2. Principal write invitation to girls
1.3. Print invitation to girls
1.4. Create mailing list
1.5. Send invitation to girls
1.6. Collect RSVP’s 
1.7 Follow-up with non-responders
2.1. Principal write invitation to parents
2.2. Print invitation to parents
2.3 Send invitation to parents

Presenter
Presentation Notes
A gendered Gannt chart…



Budget Development
Task Category Cost
1.1. Obtain Teacher Recommendations
1.2. Principal write invitation to girls
1.3. Print invitation to girls Copying $20.00
1.4. Create mailing list
1.5. Send invitation to girls Postage $50.00
1.6. Collect RSVP’s 
1.7 Follow-up with non-responders Phone $20.00
2.1. Principal write invitation to parents
2.2. Print invitation to parents Copying $20.00
2.3 Send invitation to parents Postage $50.00

Presenter
Presentation Notes
�And a gendered budget.  Why is it important to isolate gender?  Because it’s too easy to lose our focus, to slip from providing intentional, needed services to services for all students – which is not a bad thing, but research tells us it will not result in improved participation by female students in STEM.





Initial Observations

Presenter
Presentation Notes
We begin from the observation, not new, that the Perkins indicators do not effectively measure the male and female participation rates in nontraditional CTE courses and programs.   Because the numbers for male NTO participation and completion are rolled up with female NTO participation and completion, annual data reports do not paint an accurate picture.

�There are some additional discoveries we are making.



Data quality issues
State Definitions

- CTE concentrator thresholds vary across states
- Definition of a program completer may vary across states
- Identification of special population students difficult
- Identification of qualifying occupations may differ across states
- Qualifying occupations may be mapped into different program 

areas
Data Collection

- Measure construction may lack validity  (e.g., tracking programs 
out of gender balance rather than occupations)

- Local recipients may adopt differing reporting procedures 
(e.g., colleges define their own nontraditional programs)



Other data issues
Nontraditional Programs are Fixed in Time—once identified, 

occupations remain constant to support longitudinal 
comparisons, meaning that only a subset of programs are 
included.

Failure to Account for Emerging Program Offerings—new 
educational initiatives (e.g., STEM coursework) are not 
captured in state reporting.

Growth in ‘Traditional’ Nontraditional Coursework—Providers 
continue to add courses that traditionally appeal either to 
females or males, making it difficult for states to move 
performance outcomes.



Iowa’s Experience

• Application Development & Award

• Selection of Team Members

• Project Kick-off and Orientation

• Brainstorming and Discussion



Iowa’s Experience



Iowa Strategies - Goal 1

• Participate in STEM EPP webinars 
• Infuse STEM EPP information/intellectual 

specialization into PD offered in Iowa 
• Collaborate with Iowa Math and Science 

Education Partnership
– 2009 Teacher Prep Summer Institute



Iowa Strategies - Goal 2

• Community College Pilot Programs
– Indian Hills
– Hawkeye
– Iowa Western

• Collaborate with PLTW
– Pilot Schools
– Teacher/Counselor /Administrator Training
– Data Collection and Analysis (gender)



Iowa Strategies - Goal 3

• Present STEM EPP to stakeholders 
– School Administrators
– Math and Science Instructors
– CTE Deans
– Counselors

• Legislative Support



Iowa’s Experience

• Girl Scouts – Midwest Collaborative Project

• University Collaboration (ISU)

• STEM Internship w/Iowa DE

• IWD Collaboration



Iowa’s Experience

• Successes/Challenges
– Passion and Commitment 
– Wealth and breadth of knowledge
– Transparency and Accountability

– Coordination among entities
– State-to-state collaboration



Please join us!

Presenter
Presentation Notes
We have several ways for you to join in this work.



Opportunities to join

• Join the Virtual Learning Community – 
sign up for newsletters and updates 
http://www.stemequitypipeline.org/ContactUs/Registerto 
Participate.aspx

• Participate in webinars – register online 
http://www.stemequitypipeline.org/ProfessionalDevelopm 
ent/ArchivedWebinars.aspx

• Become a new state – application online 
http://www.stemequitypipeline.org/StateTeams/NewState 
RFA.aspx
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