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ABSTRACT

This chapter examines both the shortcomings and potential of current K–12 sci-
ence education reforms in addressing racial inequities and centering race and 
racism. Despite efforts by The Framework for K–12 Science Education committee 
to promote “Science and Engineering for All,” existing policies fail to adequately 
recognize race and racism as key factors influencing educational inequality. The 
chapter advocates for integrating Muhammad’s (2020) culturally and historically 
responsive teaching and learning framework as a guiding tool for science educators. 
Drawing from the narratives and lesson plans of two early-​career science teachers 
who engaged with Muhammad’s (2020) work before science content, the chapter 
illustrates the practical application of the history, identity, literacy, and liberation 
framework. The participants’ experiences highlight the human connection central 
to teaching and its alignment with the history, identity, literacy, and liberation 
framework, demonstrating how centering criticality and identity in lesson planning 
can improve learning outcomes.
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INTRODUCTION

I'm not necessarily just in teaching to be a science teacher. I'm in it for the peo-
ple, and so it really made a difference to me to learn about the HILL framework. 
(Autumn, Interview, August, 2024) 
The Framework for K–12 Science Education committee addressed inequities 

in science education, adopting the tagline “Science and Engineering for All” (Na-
tional Research Council, 2012, p. 2). The committee dedicated a chapter to the 
diverse nature of K-​12 students, highlighting achievement and learning gaps while 
proposing strategies to mitigate inequitable practices. They asserted, “Science and 
engineering practices can serve as productive entry points for students from diverse 
communities—including students from different social and linguistic traditions, 
particularly second-​language learners” (National Research Council, 2012, p. 13). 
Discussions of diversity and inclusion must be compelling to ensure that all stu-
dent identities are reflected in science education policies. Despite these efforts, the 
reform documents neglect race and racism. The Framework contains no discussion 
of racial ideologies in the classroom or their impact on teachers and administrators. 
U.S. Supreme Court Justice Blackmun (1994) stated, “In order to get beyond racism, 
we must first take account of race” (p. 5). Failing to foreground race as a primary 
driver of inequality shifts responsibility for opportunity and achievement gaps onto 
Black students rather than systemic structures. This omission frames disparities as 
student deficiencies rather than systemic failures. Rodriguez (2015) critiqued the 
framework and Next Generation Science Standards (NGSS), arguing:

The Framework and Writing Team committees could have acknowledged these 
institutional, historical, and sociocultural realities more directly and could have 
provided arguments to counter them. In this way, our work as teacher educators/
researchers could be made more productive by using important national policy 
documents, such as the NGSS[s], as leverage to counter teacher resistance to ped-
agogical and ideological change. (p. 12)

Reform documents can reshape discussions on Black students’ science learning. 
Rodriguez (2015) emphasized the need for science education to evaluate how reform 
is enacted, particularly regarding teachers’ resistance to ideological change. Science 
education and teacher preparation must incorporate the critical race theory tenet, 
the centrality of race and racism. This tenet asserts that race permeates all aspects 
of U.S. historical and social life (Stefancic & Delgado, 2000). As Ladson-​Billings 
(1998) and Gillborn (2005) observed, racism is not an isolated occurrence but an 
embedded, ongoing process. Solórzano and Yosso (2001) noted that “In this, a [critical 
race theory] acknowledges how notions of objectivity, neutrality, and meritocracy, as 
well as curricular practices, such as tracking, teacher expectations, and intelligence 
testing, have historically been used to subordinate students of color” (p. 2). Science 



 

 

36 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/im-in-it-for-the-people/384763

Related Content

Identifying the Target Needs of Non-Native Subject Teachers Related to the

Use of English in Their Professional Settings: A Case from Northern Iraq
Ece Zehir Topkayaand brahim Nianc (2016). Innovative Professional Development

Methods and Strategies for STEM Education (pp. 149-175).

www.irma-international.org/chapter/identifying-the-target-needs-of-non-native-subject-teachers-

related-to-the-use-of-english-in-their-professional-settings/139657

Case Studies of Scaffolded On-Line Inquiry in Primary and Secondary

Classrooms: Technology and Inquiry in a Science Context
Rachel Sheffieldand Geoff Quinton (2018). K-12 STEM Education: Breakthroughs in

Research and Practice  (pp. 613-628).

www.irma-international.org/chapter/case-studies-of-scaffolded-on-line-inquiry-in-primary-and-

secondary-classrooms/190122

Views From Singapore Students Towards the Use of a Mathematics-Based

STEM Project to Demonstrate Their Creativity Using Scientific Principles
Nazir Amir (2023). Handbook of Research on Interdisciplinarity Between Science and

Mathematics in Education (pp. 110-130).

www.irma-international.org/chapter/views-from-singapore-students-towards-the-use-of-a-

mathematics-based-stem-project-to-demonstrate-their-creativity-using-scientific-

principles/317905

Coupling Geospatial and Computer Modeling Technologies to Engage High

School Students in Learning Urban Ecology
Dennis J. DeBay, Amie Patchen, Anne C. Vera Cruz, Paul E. Madden, Yang Xu,

Meredith Houleand Michael Barnett (2016). Improving K-12 STEM Education

Outcomes through Technological Integration (pp. 235-258).

www.irma-international.org/chapter/coupling-geospatial-and-computer-modeling-technologies-

to-engage-high-school-students-in-learning-urban-ecology/141190

http://www.igi-global.com/chapter/im-in-it-for-the-people/384763
http://www.igi-global.com/chapter/im-in-it-for-the-people/384763
http://www.irma-international.org/chapter/identifying-the-target-needs-of-non-native-subject-teachers-related-to-the-use-of-english-in-their-professional-settings/139657
http://www.irma-international.org/chapter/identifying-the-target-needs-of-non-native-subject-teachers-related-to-the-use-of-english-in-their-professional-settings/139657
http://www.irma-international.org/chapter/case-studies-of-scaffolded-on-line-inquiry-in-primary-and-secondary-classrooms/190122
http://www.irma-international.org/chapter/case-studies-of-scaffolded-on-line-inquiry-in-primary-and-secondary-classrooms/190122
http://www.irma-international.org/chapter/views-from-singapore-students-towards-the-use-of-a-mathematics-based-stem-project-to-demonstrate-their-creativity-using-scientific-principles/317905
http://www.irma-international.org/chapter/views-from-singapore-students-towards-the-use-of-a-mathematics-based-stem-project-to-demonstrate-their-creativity-using-scientific-principles/317905
http://www.irma-international.org/chapter/views-from-singapore-students-towards-the-use-of-a-mathematics-based-stem-project-to-demonstrate-their-creativity-using-scientific-principles/317905
http://www.irma-international.org/chapter/coupling-geospatial-and-computer-modeling-technologies-to-engage-high-school-students-in-learning-urban-ecology/141190
http://www.irma-international.org/chapter/coupling-geospatial-and-computer-modeling-technologies-to-engage-high-school-students-in-learning-urban-ecology/141190


Self-Regulated Learning as a Method to Develop Scientific Thinking
Erin E. Peters Burton (2015). STEM Education: Concepts, Methodologies, Tools, and

Applications  (pp. 1189-1214).

www.irma-international.org/chapter/self-regulated-learning-as-a-method-to-develop-scientific-

thinking/121897

http://www.irma-international.org/chapter/self-regulated-learning-as-a-method-to-develop-scientific-thinking/121897
http://www.irma-international.org/chapter/self-regulated-learning-as-a-method-to-develop-scientific-thinking/121897

