
When they look
in the mirror…
helping students
envision themselves 
as STEM 
professionals.

Through Engineering STEM 
Identities (ESI), approximately 
2,300 students in ten rural and 
urban school districts 
will be immersed in STEM 
cultures to explicitly build 
STEM identities and positively 
influence their persistence in 
STEM education leading to 
future STEM careers.

The Challenge

US engineering corporations face the 
risk of a future shortage of talented 
engineers. To remedy this, more 
STEM professionals need to be 
developed. The challenge is that 
most students decide if they are 
interested in science, technology, 
engineering, or math prior to exiting 
middle school, and too many choose 
not to pursue STEM. Barriers 
restricting STEM interest in middle 
school students include lack of role 
models, lack of confidence, or the 
lack of being able to envision them-
selves in STEM careers – otherwise 
known as an overall lack of STEM 
identity. Factors that influence STEM 
identity development have been 

Student STEM Identity

STEM identity is the self-perception 
of STEM competence formed 
through experiences and recogni-
tion. Student experiences with STEM 
contribute to how they envision 
themselves interacting with or within 
the disciplines. Students need 
opportunities for recognition tied to 
their successes in STEM activities 
like peer-reviewed journals and 
applying engineering practices to 
solving problems on their campuses. 
Role models allow students to see 
someone with a STEM identity, and 
mentoring allows for that identity to 
become accessible.

linked to gender, social and economic 
status, social perceptions, experi-
enced success in STEM fields, and 
an overall perception of STEM 
professionals being “cool” or “not 
cool”. STEM identity has been shown 
to predict student persistence in 
STEM fields. Developing STEM 
identities in K-12 students has been 
determined necessary in order to 
promote success in STEM disciplines 
and an increase in students pursuing 
STEM fields throughout postsecond-
ary education. If students are 
immersed in a STEM culture explicitly 
focused on building STEM identities, 
student success in STEM disciplines 
will be increased. 

Of 618 submitted proposals, the US Department of 
Education rated MCESA’s Investing in Innovation ESI as 
one of the 25 highest-rated grant proposals to fund $3m 
over three years in support of STEM education.



Support for Teachers

Studies reveal that a large proportion of those teaching science and mathematics are under qualified, as many do not have a 
college major in either subject. Providing rigorous science and mathematics content and increasing STEM literacy to inservice 
teachers are also critical strategies in this proposal. 

Staff, STEM Professionals, Modeling Curriculum, Interactive Video Lab, Tablets, LearningMate GoClass, Technology 
Support, Materials, Stipends for Teachers, Student and Teacher Surveys and Assessments
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Increase students’ achievement and engagement by 
redesigning course content to develop STEM identity.
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Increase teachers’ effectiveness and competence 
in implementing redesigned course content and 
instructional practices.

Student Achievement

SHORT-TERM OUTCOMES

Increase student achievement 
in STEM disciplines by 10% 
on a state science and math
assessment and a perfor-
mance-based assessment.

Student Engagement

Increase student engagement 
in STEM subject areas by 20%
as measured by research-
validated student survey. 

Pedagogical Content
Knowledge

SHORT-TERM OUTCOMES

Increase teacher STEM 
pedagogical content knowl-
edge by 34% or one Standard 
Deviation as measured by LOI 
observation.

Teacher Confidence

Increase teacher confidence 
in STEM education by 20% 
gain as measured by 
teacher survey.

RESOURCES

A prototype that is scalable at the national level to improve K-12 STEM education within both urban and rural communities 
IMPACT

REDESIGNING COURSE CONTENT

Students must develop a STEM identity to successfully persist 
in STEM courses and careers.

Modeling Curriculum
Professional
Development

• Teachers prepared for NGSS   
  Standards
• Increased capacity to plan and
  facilitate STEM instruction

STEM Pro Spotlights • Repeated application of STEM Pro
  expertise to student projects
• Increased access to relevant role
  models for students

Challenge Cohort • Application of engineering practices
  to relevant challenges
• Increased student task oriented
  self-efficacy

Peer Panels • Increased ability to identify success
• Increased recognition opportunities
  for students
 

REDESIGNING INSTRUCTIONAL PRACTICES

ACTIVITIES OUTPUT

Teachers need appropriate conditions for professional growth 
to effectively develop STEM identity in students.

STEM Coaching • Support for teachers in context of
  teaching and immediate needs.
• Teacher self-reflection about
  effective teaching

Implementation of
Modeling Curriculum

• Students engaged in authentic
  activities and using scientific
  academic language
• Students posing questions and
  explaining rationale

Leading Challenge
Cohort

• Increased teacher knowledge of 
  engineering design
• Increased professional discourse
  and collaboration among teacher
  colleagues

School Leader
Cohort

• Principals equipped to effectively
  evaluate rigorous STEM instruction
• Principal support of implementation
  ESI

ACTIVITIES OUTPUT


