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Explore how 1n-service teachers’ understanding of teaching STEM
for social justice 1s deepened as they engage in learning about and
developing justice-centered STEM curricula.
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Relevance

Provides an example of how in-service STEM teachers can be engaged with
STEM content, pedagogical knowledge, and socio-scientific issues that deepens
understanding of teaching STEM for social justice.

Use or development of justice-centered STEM curricula.

Sionificance

Shows that engagement in explicit social justice learning tasks allows STEM teachers
opportunities to critically reflect on their beliefs, attitudes and practices; opportunities to grow
cultural, community, and social justice knowledge that can elicit a growth mindset; and foster a
commitment to teaching for social justice.
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Culturally Relevant Pedagogy (CRP)
Gloria Ladson-Billings (2009)
Culturally Responsive Teaching (CRT)
Geneva Gay (2018)

Conceptual Framework

Justice-
centered
Credibility Science Social Justice
Pedagogy Science Issues
Cultural Critical
Competence Consciousness

Equitable
Academic
Expectations

Commitment
to
Community

Academic
Achievement

Students as

producers of

knowledge &
culture

Complexity
in science and
social justice

Justice Centered STEM Pedagogy (JCSP)
Daniel Morales-Doyle (2017)

Teaching for Social Justice (TSJ)
[arry Ludlow & Sarah Enterline

(2008)



MATH 680: Special Topics in Mathematics

Equity and Justice-Centered Pedagogy in the STEM Classroom
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Module 1:

[dentity across race, class, and
gender: How do you see

yourself and others?

[ Validating }

. Comprehensive
lransformative

Socio-political Cultural
Consciousness Competence

Academic
Achievement w

Multidimensional

Empowering

Module 2:
Culturally Relevant Pedagogy &

Culturally Responsive
Teaching: What’s the
difference and how do I do it?
What does Social Justice have
to do with it?

“Justice-
Centered

Science
Sedagog)
oélule 3:

Develop Justice-Centered
STEM Curricula
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How does an i ntlonally des%ned j/ustlce-
centered STEM pedagogy course aid STEM
teacher leaders in deepening their
. understanding and enactment of teachrng\.
& §ﬁMfor socnal justlce'-’ \W S
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What we needed to know

Baseline understanding of STL
1. ...culturally relevant

dispositions

.familiarity with teaching
STEM for social justice
..areas of growth after
JCSTEMP

..challenges with teaching
STEM for social justice
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PARTICIPANTS

15 K-12 STEM teacher leaders

* Master teachers enrolled 1n a non-degree program at a Mid-Atlantic
University. Making STEM Matter — Noyce Track 3 Fellowship

* 5 elementary, 5 middle, and 5 high school teachers




Research Design & Methods

Design: Descriptive case study

Methods: Surveys and questionnaires, digital journal prompts, in-class
discourse, and student-developed artifacts such as infographics, and justice-
centered STEM curricula.

* [Initial Conceptions of teaching STEM for Social Justice
* Culturally Relevant Inventory (3 scales)
* Reflective journal prompt

Data Analysis

o Xcel

* [Frequency, Percent, Average Ratings
* Inductive and Deductive Coding



INITIAL CONCEPTIONS OF TEACHING STEM FOR §]

Rating Frequency Percent
1 (Not Familiar) 2 17
2 (Limited Knowledge) R 67
3 (Familiar) ] 8
4 (Very Familiar) ] 8

Teaching STEM for Social Justice: Intial Self-Conceptions

100
75 67,n=8
b0
=
® 50
o
* 17 2
y N =
25 8, n=1 8, n=1
0 - [ I
1 (Not Familiar) 2 (Limited Knowledge) 3 (Familiar) 4 (Very Familiar)

Initial Rating




INITIAL CONCEPTIONS OF TEACHING STEM FOR §]

Total Rating Frequency Percent
Familiar/Very Familiar 2 17
Not Familiar/Limited 10 83

Initial Self-Conceptions of Teaching STEM with a Social Justice Lens

m Familiar/Very Familiar

= Not Familiar/Limited Knowledge




INITIAL CONCEPTIONS OF TEACHING STEM FOR §]

Rating

1 (Not Familiar)

2 (Limited Knowledge)

3 (Familiar)

4 (Very Familiar)
Level Average n
Elementary 2.13 4
Middle 2.13 4
High 2.25 4
Overall 2.17 12

Average Rating by Grade Level

® Elementary = Middle = High




Culturally Relevant Inventory

Self & Others Knowledge Social Relations
Frequency Percent Average | Frequency Percent Average | Frequency Percent Average

3 0 0 0 0 1 6

ES 2 8 40 1.4 7 28 1.28 9 56 1.7
1 12 60 18 72 6 38
3 0 0 0 0 0 0

MS 2 16 64 1.64 9 45 1.45 12 735 1.75
1 9 36 11 55 4 25
3 2 8 0 0 0 0

HS 2 11 44 1.6 4 20 1.2 7 35 1.35
1 12 48 16 80 13 65

1 {LEEI]JS toward CRP) ............... Perceptions Of CRP =======eseessss >

2 (Neutral)

3 (Leans away from CRP)

knowledge not
demonstrated in class
artifacts

Problem with integration of
CRP and STEM content!!!!



REFLECTIONS ON CONCEPTIONS OF TEACHING STEM FOR §]

— — {.ARE YOU STILL IN THE SAME PLACE YOU BEGAN> EXPLAIN>
Y'Sankofa
2. ARE ANY OF THESE CONCEPTIONS STILL A CHALLENGE?
means to
N 3. WHICH CONCEPTIONS DO YOU THINK ARE GROWTH AREAS»>
San = to return ﬁ_l(:gam
Ko = tolgo : Y
Fa = to look, et it e et ~ritic ction
to seek, to take e S?mbolisml "tlgﬂl rgflggti o
<
Participants Areas of Growth and Challenges Post JCSP Training
Areas of Growth Challenges
Elementary Cultural competence Building critical consciousness
Community connection
Middle Community connection Personal insecurities

Cultural competence
High Community connection Time
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How can you advocate for change in our county/state/country

Closure

Write a letter to the Board of education on changing policy to include
s resources for all students.

Exit Ticket

ed and repeat!

* Unfamiliar with teaching STEM for SJ

* Engaging in JCSTEMP curricula deepens CRP and SJ
knowledge

* Integrating CRP and SJ into STEM content is challenging
* Challenges to JCSTEMP vary according to grade level

Discussion & Our
Continued Work




Acknowledgments

« Noyce track 3 Funded Project
« ASTE

« Morgan Sate University

« Towson State University
 Carroll Community College




References

Aguirre, J. & Zavala, M. (2013). Making culturally responsive mathematics teaching explicit: A lesson analysis tool. Pedagogies: An International Journal, 8(2), 163-190. Available
at: http://dx.doi.org/10.1080/1554480X.2013.768518

Anaissie, T., Wise, S., Malarkey, T., Clifford, D., & Cary, V. (2017, April 27). Liberatory design. Stanford d.school. Retrieved from https://dschool.stanford.edu/resources-collections/liberatory-design
Anhalt, C. & Cortez, R. (2015). Mathematical Modeling: A Structured Process. The Mathematics Teacher, 108(6), 446-452. Available at: doi: 10.5951/mathteacher.108.6.0446

Bartell, T. (2013). Learning to teach mathematics for social justice: Negotiating social justice and mathematical goals. Journal for Research in Mathematics Education, 44, 129-163.

Berry II1, R. Q., Conway IV, B. M., Lawler, B. R., & Staley, J. W. (2020). High school mathematics lessons to explore, understand, and respond to social injustice. Thousand Oaks, California: Corwin Press.

Carroll, M., Goldman, S., Britos, L., Koh, J., Royalty, A., & Hornstein, M. (2010). Destination, imagination, and the fires within: Design thinking in a middle school classroom. The International Journal of Art & Design
Education, 29(1), 37-53. https://doi.org/10.1111/1.1476-8070.2010.01632 .x

Cheng, D. & Gonzalez, J. (2023). Teaching to Make Math Resonate: Including Social Justice in a Graduate Course for Teachers. In J. Briganti, J. Sible & A. M. Brown (Eds.), Fostering Communities of Transformation in STEM
Higher Education: A Multi-Institutional Collection of DEI Initiatives. Virginia Tech Publishing.

Conway, B., Id-Deen, L., Raygoza, M., Ruiz, A., Staley, J., Thanheiser, E. (2023). Middle School Mathematics Lessons to Explore, Understand, and Respond to Social Injustice. Thousand Oaks, California: Corwin Press.
Gardiner, B. (2020). Ocean Justice: Where Social Equity and The Climate Fight Intersect. Yale Environment 360. https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect

Gutstein, E. & Peterson, B. (2013). Rethinking Mathematics: Teaching Social Justice by the Numbers (2™ ed). Rethinking Schools Publication. Available at: https://rethinkingschools.org/books/rethinking-mathematics-second-
edition/

Henriksen, D., & Richardson, C. (2017). Teachers are designers: Addressing problems of practice in education. Phi Delta Kappan, 99(2), 60—64. https://doi.org/10.1177/0031721717734192

Henriksen, D., Richardson, C., & Mehta, R. (2017). Design thinking: A creative approach to educational problems of practice. Thinking Skills and Creativity, 26, 140-153.

Koh, J. H. L., Chai, C. S., Wong, B., & Hong, H. Y. (2015). Design thinking for education. Springer. https://doi.org/10.1007/978-981-287-444-3 5

Jung, H., & Brand, S. (2021). Student actions for social justice-oriented mathematical tasks. Mathematics Teacher: Learning and Teaching PK-12, 114(5), 378-385. https://doi.org/10.5951/mtlt.2020.0133

Learning for Justice. (2022). Social justice standards: The Learning for Justice Anti-Bias Framework, Second Edition. The Southern Poverty Law Center. https://www.learningforjustice.org/frameworks/social-justice-standards
Lee, J., Jung, Y., & Yoon, S. (2019). Fostering group creativity through design thinking projects. Knowledge Management & E-Learning, 11(3), 378-392. https://doi.org/10.34105/1.kmel.2019.11.020

Ludlow, L. H., Enterline, S. E., & Cochran-Smith, M. (2008). Learning to teach for social justice-beliefs scale: An application of Rasch Measurement Principles. Measurement and Evaluation in Counseling and Development,
40(4), 194-214. https://doi.org/10.1080/07481756.2008.11909815

Maryland State Department of Education. (2021). COMAR 13A.07.06 Programs for Professionally Licensed Personnel.
https://marylandpublicschools.org/stateboard/Documents/2021/0727/COMAR13A .07.06ProgramsProfessionallylicensedPersonnel.pdf

National Oceanic and Atmospheric Administration (2023). Tides and Currents. Available at: https://tidesandcurrents.noaa.gov/stations.html?type=Water+Levels
Romano, C. and K. Younkin. 2017. “A Gassy World: A Climate Change Investigation.” Science Scope 41 (2):76.

Pratomo, L. C., Siswandari, S., & Wardani, D. K. (2021). The effectiveness of design thinking in improving student creativity skills and entrepreneurial alertness. International Journal of Instruction, 14(4), 695-712.
https://doi.org/10.29333/1j1.2021.14440a

Rauth, I., Koppen, E., Jobst, B., & Meinel, C. (2010). Design thinking: An educational model towards creative confidence. In T. Taura & Y. Nagai (Eds.), Proceedings of the Ist International Conference on Design Creativity
(ICDC 2010).

Retna, K. S. (2019). Thinking about “design thinking”: A study of teacher experiences. Asia Pacific Journal of Education, 36(Supp 1), 4-18.

Salzman, H., & Douglas, D. (2023). STEM education and workforce development: the history, politics, and evidence. Retrieved from https://parnsf.gov/biblio/10521118.

Tate, W. (2001), Science education as a civil right: Urban schools and opportunity-to-learn considerations. J. Res. Sci. Teach., 38: 1015-1028. https://doi-org.proxy-ms.researchport.umd.edu/10.1002/tea.1045.
Wrigley, C., & Straker, K. (2017). Design thinking pedagogy: The educational design ladder. Innovations in Education and Teaching International, 54(4), 374-385.



http://dx.doi.org/10.1080/1554480X.2013.768518
https://dschool.stanford.edu/resources-collections/liberatory-design
https://dschool.stanford.edu/resources-collections/liberatory-design
https://dschool.stanford.edu/resources-collections/liberatory-design
https://dschool.stanford.edu/resources-collections/liberatory-design
https://dschool.stanford.edu/resources-collections/liberatory-design
https://doi.org/10.1111/j.1476-8070.2010.01632.x
https://doi.org/10.1111/j.1476-8070.2010.01632.x
https://doi.org/10.1111/j.1476-8070.2010.01632.x
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://e360.yale.edu/features/ocean-justice-where-social-equity-and-the-climate-fight-intersect%C2%A0
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://rethinkingschools.org/books/rethinking-mathematics-second-edition/
https://doi.org/10.1177/0031721717734192
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.1007/978-981-287-444-3_5
https://doi.org/10.5951/mtlt.2020.0133
https://www.learningforjustice.org/frameworks/social-justice-standards
https://www.learningforjustice.org/frameworks/social-justice-standards
https://www.learningforjustice.org/frameworks/social-justice-standards
https://www.learningforjustice.org/frameworks/social-justice-standards
https://www.learningforjustice.org/frameworks/social-justice-standards
https://doi.org/10.34105/j.kmel.2019.11.020
https://doi.org/10.1080/07481756.2008.11909815
https://marylandpublicschools.org/stateboard/Documents/2021/0727/COMAR13A.07.06ProgramsProfessionallyLicensedPersonnel.pdf
https://tidesandcurrents.noaa.gov/stations.html?type=Water+Levels
https://doi.org/10.29333/iji.2021.14440a
https://par.nsf.gov/biblio/10521118
https://doi-org.proxy-ms.researchport.umd.edu/10.1002/tea.1045.
https://doi-org.proxy-ms.researchport.umd.edu/10.1002/tea.1045.
https://doi-org.proxy-ms.researchport.umd.edu/10.1002/tea.1045.
https://doi-org.proxy-ms.researchport.umd.edu/10.1002/tea.1045.
https://doi-org.proxy-ms.researchport.umd.edu/10.1002/tea.1045.

	Slide 1: With intentionality: Preparing pre-service and in-service teachers to teach STEM for social justice  January 18, 2025 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Research Question
	Slide 8
	Slide 9
	Slide 12: INITIAL CONCEPTIONS OF TEACHING STEM FOR SJ
	Slide 13: INITIAL CONCEPTIONS OF TEACHING STEM FOR SJ
	Slide 14: INITIAL CONCEPTIONS OF TEACHING STEM FOR SJ
	Slide 16: Culturally Relevant Inventory
	Slide 17
	Slide 18: Discussion & Our Continued Work
	Slide 19
	Slide 20: References

