
COMMENT

Including teachers in the social justice
equation of project-based learning: A response
to Lee & Grapin

Emily Adah Miller1 | Hildah Makori2 | Selin Akgun2 |

Cory Miller2 | Tingting Li2 | Susan Codere2

1Mary Frances Early College of Education, University of Georgia, Athens, Georgia, USA
2Create for STEM, Michigan State University, East Lansing, Michigan, USA

Correspondence
Emily Adah Miller, University of Georgia at Athens, G3 Aderhold Hall, 110 Carlton Street Athens, Georgia 30602, USA.
Email: Emily.AdahMiller@uga.edu

Funding information
Lucas Education Research Foundation

In the article, “The role of phenomena and problems in science and STEM education,” Lee and
Grapin (2022) argue that the future of project-based learning presents social justice problems as
driving questions. For example, a PBL driving question in teacher materials might be related to
how social justice can be used to understand COVID-19 or climate change. We agree with Lee &
Grapin but expand their framing. Through supporting teacher-driven adaptations, we enable
teachers to make decisions about their own teaching, transposing current top-down narratives of
expertise (Cochran-Smith & Keefe, 2022). Given the multidimensional nature of social justice,
teacher-driven adaptations enable response to the multiple levels and contexts that demand sci-
ence and social justice action (Gewirtz, 2006). We assert that tailoring of social justice issues to
local contexts is necessary to ensure authenticity, which is core to all PBL curriculum (Polman
et al., 2018). We advocate for increased teacher agency in such adaptations, as teachers are well-
positioned and most familiar with their community, classroom dynamics, and the needs and con-
cerns of their individual students (Torres Olave & Dillon, 2022). In Lee & Grapin's PBL of the
future, culminating projects focus on social justice issues; however, if questions in curriculum
lack relevancy in local context, students may struggle to develop social justice knowledge, which
is participatory. Our expanded vision for a PBL of the future will produce meaningful integration
of social justice that is immediate and active rather than theoretical.
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For teachers to learn and enact social justice in science, they first need to be supported to
combat the marginalization of their own knowledge and the restriction of their agency. Thus,
teachers (who are working-class and lack the status granted to professionals) can model resis-
tance to the injustice rooted in institutions such as school systems, and teach authentic social
justice connections to science (Verma & Apple, 2020). It is our position that this transformation
will not happen in PBL through merely rewriting curriculum. Instead, we need to embrace
structures that support teachers in recognizing where social injustice occurs in science related
contexts and then elevate local social justice action as an asset (Mensah, 2022). Social justice
involves the transformation and redistribution of power. It transposes top-down structures of
agency, resource distribution, and knowledge (Makori, 2021). Science units and professional
learning programs must focus on examining how injustices are manifested in social structures.
Then they can proceed to study how to transform those structures that disproportionately dis-
tribute power among different groups of people (ibid, 2021). We need to begin by recognizing
the marginalization of teacher knowledge as a form of social injustice (Apple, 2021). Then we
can design curriculum that positions teachers as possessing unique knowledge. This redesign of
instruction and decision-making will thereby advance the realization of social justice
(Kelly, 2006).

We envision teacher-driven adaptations in PBL as the means to provide access to under-
standing that there are multiple dimensions of social justice (e.g., anti-racism, compensation,
representation) (Berry et al., 2021; Ender, 2021; Griffin, 2021), and attending to the ways that
justice might be enacted at institutional, local community, and relational scales (Gewirtz, 2006).
With teachers' knowledge of local community, contexts can be selected for students to make
sense of the complexity and messiness of social justice (North, 2008). For example, high-status
solutions for climate change forwarded in public media and generalized curriculum, such as
electric vehicles and solar panels, are out of reach financially for people who are living in pov-
erty. Providing a critical counter-story (Solorzano & Yosso, 2001) can connect poverty and cli-
mate activism, especially via local phenomena. Students from low SES communities can learn
how many of their everyday practices are already mitigating climate change, such as living in a
smaller home or apartment building, taking public transportation, and fewer (or no) plane trips.
At the same time, students could learn the disproportionate impact of climate change on poor
and working class communities.

By centering on the teacher's knowledge of local injustice, instead of on a distant experts'
knowledge (or an expert who is not credible, see Ridgeway & Yerrick, 2018), the science also
becomes localized. Teachers can then construct bridges between local phenomena and mani-
festations of these same issues on the international stage (e.g., see Makori, 2021;
Mensah, 2011), while attending to the multiple dimensions and scales of social justice (see
Table 1). For example, teachers and their students may be inspired to learn about climate
change and energy use, and investigate where produce at their big box grocery store comes
from. As part of this investigation, they could consult local food activists to help understand
the challenges of Black and Brown food activist communities (Holland & Correal, 2013). With
the help of local activists, students would be enabled to develop concomitant solutions that
support local movements and minoritized farmers, and reduce carbon emissions from global
transport. Similarly, teachers might recognize minoritized students in the classroom who
grow and sell produce with their family (Misfeldt, 2019; Schermann et al., 2006). These stu-
dents' lived experience is a protest against injustices of market hegemony, thus shifting who
has voice and what is considered knowledge. Through such teacher-driven adaptations,
teachers can develop classroom foci and structures to elevate those students' expertise. Key in
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these examples is the reliance on teachers' own knowledge, their awareness of their students
and the community (Bruckermann et al., 2021), the potential to access knowledge of external
experts, and existing resources of community activism.

During COVID-19, we, like Lee and Grapin, found the need to re-evaluate our PBL sci-
ence units (Adah Miller et al., 2021; Krajcik et al., 2015) for rapid adjustment. We worked
with teachers to develop adaptation principles based on the planned and spontaneous adap-
tations they designed (Adah Miller et al., in press). With this adaptation work, we saw the
potential for authenticity of social justice, by doing social justice meaningful to students.
Still, examples of authentic social justice learning were uncommon. The teachers needed
support, as well as encouragement from one another, to hone the practices necessary to
create social justice-oriented adaptations to science units. Below we describe some of the
few examples from our work with teacher-driven adaptation to clarify possible social justice

TABLE 1 Multi-dimensional aspects of social justice in traditional PBL vs. PBL with teacher-driven

adaptations across scales: Whose knowledge is valued? Who has agency to act and make decisions?

Scale

Traditional PBL
curriculum with social
justice related DQ

PBL curriculum that
promotes teacher-driven
adaptations

Example of social justice
activism in science

Institutional • Outside expert's
knowledge is valued

• Outside expert makes
decisions about
learning social justice

• Teachers' knowledge is
also valued

• Teacher has agency to
make decisions about
classroom learning design
within PBL structure

• Administrators (e.g., state
leaders, district leaders,
principals, disciplinary
coaches) and curriculum
designers co-developing
structures that seek teacher
knowledge and expertise;
bottom-up rather than
top-down

• Creating curriculum that
centers social justice
phenomenon and activism

Local place • Local context absent:
outside expert's
knowledge does not
extend to local places

• Outside expert makes
decisions about
learning social justice

• Teachers', families', and
students' knowledge of
place is valued

• Teachers and students
empowered to decide to
learn about local
phenomena and
contribute to community
activism

• Teachers identifying local
injustice and elevating
local transformative action
as an asset and local social
justice activism as a
resource

Interactional • Outside expert's
knowledge about
relational practices is
valued (e.g.,
prewritten rubrics).

• Outside expert makes
decisions about
practicing relational
social justice (e.g.,
teacher tools.)

• Teacher supports students
to use their own
knowledge to employ
criticality and reflection in
social justice
communication

• Teacher supports students
to act in specific ways that
transpose relational power

• Teachers and students
locating and elevating
expertise about science
phenomena and social
justice knowledge that
minoritized students bring
to classroom
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instances that attend to the multidimensional nature of social justice across three scales:
institutional structures, local place-based phenomena as the PBL context, and interactive
practices.

1 | INSTITUTIONAL DIMENSION

In educational institutions, classroom teachers, especially those who live and teach in our
nation's Black, Brown, and poor communities, are stripped of political voice (Apple, 2021) and
they are expected to follow the curriculum as written. The resulting restriction of agency and
marginalization of teachers' knowledge in favor of outside experts is an injustice.

1.1 | Possibilities for attending to institutional dimension in
future PBL

We developed a professional learning design initially to support the online teaching of PBL
science, and later to test the design in face-to-face instruction. We brought together elemen-
tary teachers and researchers to co-create adaptations of PBL features (Krajcik &
Blumenfeld, 2006) and develop a core set of adaptation principles. The need to elevate teacher
knowledge was authentic, so teachers responded to the need for a set of best practices for
adaptation. They shared and revised practice-based definitions of equity, social justice, and
engagement while reflecting on the adaptations they planned. For example, teachers dis-
cussed that some students become engaged in science by certain social justice issues and not
others. Teachers in Detroit saw students invest in science during a freshwater unit because
they concentrated on a local social justice issue related to freshwater: In Detroit, water costs
more than in affluent suburbs. Although these teachers were not able to participate in social
justice action with students, the decision to anchor science learning on this injustice was itself
social justice action.

2 | LOCAL PLACE

Localized social justice issues create relevant and authentic experiences for students. We found
that supporting teachers to adapt the driving question to the local context created opportunity
for more connection to the social justice issues (e.g., Mensah, 2011, 2022). If the intersection of
science and social justice is the goal, then PBL of the future must be designed to emphasize
learning social justice through doing and embodying activism in ways that contribute to partici-
patory social justice action in their local community.

2.1 | Possibilities for attending to the local place in future PBL

The adaptation principle, “Adapt lesson to bring in and leverage identities and intellectual
resources from home” informed changes to existing units. Teachers worked together to build
on existing social justice resources from students' homes. In our work, two teachers' school's
neighborhood was in an airplane flight path. They described adapting the unit phenomenon
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about energy transfer in natural areas to energy transfer as noise pollution. They connected sci-
ence and social justice learning by following the efforts of a local activist group, which included
some of the students' families, that was organizing against scheduled flyovers of military jets.
The flyovers would impact the mostly poor, Black and Brown neighborhood with unsafe decibel
levels. Incensed students described the issue and some students shared how their families were
protesting. Students learned about the utility of science knowledge and the excitement, unity,
and strength in organizing, even as the protests were largely ignored.

3 | INTERACTIVE PRACTICES

PBL creates highly interactive and interdisciplinary learning, where students collaborate to
design artifacts that address the driving question (Li et al., 2021). Instead of merely learning
about social justice in science, teachers aim for students to develop social consciousness (con-
scientização, Freire, 1970) or an understanding of how the social and political worlds interact in
practice when doing science.

3.1 | Possibilities for interactive practices in future PBL

With the goal of addressing the social injustice of persistent exclusion of some students' ideas,
the teachers deconstructed how expertise is produced in science classrooms. Together, reflex-
ively, they gathered evidence that transitioning away from business-as-usual can create
opportunity for social justice at the interactive level (Dominguez, 2019; Wieselmann
et al., 2020). We supported teachers to apply this finding as a principle for adaptation (“Adapt
lesson so the usual (traditional) structures are dismantled”). One third-grade teacher had stu-
dents think about how they judge some peers' talk as scientific. The teacher asked if a person
could express an important science idea without “big words”, “sounding certain” and “using
‘perfect’ English” (Pérez & Johnson, 2020; Reigh & Miller, 2020). Ultimately, the class
decided that tuning-out people's ideas because they do not sound scientific is wrong, that sci-
entific talk happens whenever ideas are shared. They created a signal to mean, “Listen up,
there is science talk happening!” Then the students, not the teacher, monitored discussions
for science ideas, advocating for voices that had been excluded, by producing the signal, “Pay
attention! Science talk!”

4 | CONCLUSION

PBL curriculum has great potential to advance social justice by promoting teacher expertise and
agency through teacher-driven adaptations. If curriculum persists as top-down with expectations
of fidelity, teachers will find themselves unwittingly teaching someone else's knowledge of social
justice in science that does not resonate with them or their students. Rodriguez and Morrison
(2019) call on researchers—and we extend this to science learning designers—to move away from
understandings of social justice as an immutable body of knowledge where curriculum developers
are granted omniscience. Just as social justice work involves transposing historical systems of
power, the potential for students to learn about social justice in the classroom is dependent on
transposition of power in educational systems, curriculum development, and classroom
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implementation. Teacher-driven adaptations move PBL's future away from performativity of
social justice in science and toward learning through authentic social justice activism.

FUNDING INFORMATION
This work was supported by the George Lucas Educational Research Foundation and the Cali-
fornia Science Project

ORCID
Emily Adah Miller https://orcid.org/0000-0003-3473-5729

REFERENCES
Adah Miller, E., Li, T., Bateman, K., Akgun, S., Makori, H., Codere, S., Danziger, S., Simani, Maria C., &

Krajcik, J. (in press) Adaptation principles to Foster engagement and equity in project-based science learn-
ing. International Society of the Learning Sciences. Hiroshima, Japan, Virtual Conference.

Adah Miller, E. C., Reigh, E., Berland, L., & Krajcik, J. (2021). Supporting equity in virtual science instruction
through project-based learning: Opportunities and challenges in the era of COVID-19. Journal of Science
Teacher Education, 32(6), 642–663. https://doi.org/10.1080/1046560X.2021.1873549

Apple, M. W. (2021). On the role of teacher unions in social justice: An essay review of Michael Charney, Jesse
Hagopian, and bob Peterson (Eds.) teacher unions and social justice: Organizing for the schools and commu-
nities our students deserve. Milwaukee: Rethinking Schools, 2021.446 pp. Educational Policy, 35, 1–10.
https://doi.org/10.1177/08959048211049418

Berry, B., Farber, B., Rios, F. C., Haedicke, M. A., Chakraborty, S., Lowden, S. S., Bilec, M. M., & Isenhour, C.
(2021). Just by design: Exploring justice as a multidimensional concept in US circular economy discourse.
Local Environment, 26, 1–17. https://doi.org/10.1080/13549839.2021.1994535

Bruckermann, T., Greving, H., Schumann, A., Stillfried, M., Börner, K., Kimmig, S. E., Hagen, R., Brandt, M., &
Harms, U. (2021). To know about science is to love it? Unraveling cause–effect relationships between knowl-
edge and attitudes toward science in citizen science on urban wildlife ecology. Journal of Research in Science
Teaching, 58(8), 1179–1202. https://doi.org/10.1002/tea.21697

Cochran-Smith, M., & Keefe, E. S. (2022). Strong equity: Repositioning teacher education for social change.
Teachers College Record, 124, 9–41. https://doi.org/10.1177/01614681221087304

Dominguez, H. (2019). Theorizing reciprocal noticing with non-dominant students in mathematics. Educational
Studies in Mathematics, 102(1), 75–89. https://doi.org/10.1007/s10649-019-09896-5

Ender, T. (2021). Using counter-narratives to expand from the margins. Curriculum Inquiry, 51(4), 437–454.
https://doi.org/10.1080/03626784.2021.1947733

Freire, P. (1970). Cultural action and conscientization. Harvard Educational Review, 40(3), 452–477. https://doi.
org/10.17763/haer.40.3.h76250x720j43175

Gewirtz, S. (2006). Towards a contextualized analysis of social justice in education. Educational Philosophy and
Theory, 38(1), 69–81. https://doi.org/10.1111/j.1469-5812.2006.00175.x

Griffin, A. A. (2021). Black parade: Conceptualizing black adolescent girls' multimodal renderings as parades.
Urban Education, 56, 1–31. https://doi.org/10.1177/00420859211003944

Holland, D., & Correal, D. G. (2013). Assessing the transformative significance of movements & activism: Les-
sons from a postcapitalist politics. Outlines: Critical Practice Studies, 14(2), 130–159.

Kelly, P. (2006). What is teacher learning? A socio-cultural perspective. Oxford Review of Education, 32(4),
505–519.

Krajcik, J. S., & Blumenfeld, P. C. (2006). Project-based learning. In R. K. Sawyer (Ed.), The Cambridge handbook
of the learning sciences. Cambridge.

Krajcik, J. S., Palincsar, A., & Miller, E. (2015). Multiple literacies in project-based learning. Lucas Education
Research.

Lee, O., & Grapin, S. E. (2022). The role of phenomena and problems in science and STEM education: Tradi-
tional, contemporary, and future approaches. Journal of Research in Science Teaching, 1–9. https://doi.org/
10.1080/03054980600884227

6 ADAH MILLER ET AL.|

https://orcid.org/0000-0003-3473-5729
https://orcid.org/0000-0003-3473-5729
https://doi.org/10.1080/1046560X.2021.1873549
https://doi.org/10.1177/08959048211049418
https://doi.org/10.1080/13549839.2021.1994535
https://doi.org/10.1002/tea.21697
https://doi.org/10.1177/01614681221087304
https://doi.org/10.1007/s10649-019-09896-5
https://doi.org/10.1080/03626784.2021.1947733
https://doi.org/10.17763/haer.40.3.h76250x720j43175
https://doi.org/10.17763/haer.40.3.h76250x720j43175
https://doi.org/10.1111/j.1469-5812.2006.00175.x
https://doi.org/10.1177/00420859211003944
https://doi.org/10.1080/03054980600884227
https://doi.org/10.1080/03054980600884227


Li, T., Miller, E., Chen, I. C., Bartz, K., Codere, S., & Krajcik, J. (2021). The relationship between teacher's sup-
port of literacy development and elementary students' modelling proficiency in project-based learning sci-
ence classrooms. Education 3-13, 49(3), 302–316. https://doi.org/10.1080/03004279.2020.1854959

Makori, H. K. (2021). Teaching as enactment of habitus: Preparing preservice science teachers for new ways of
teaching science (Order No. 28547439). Available from ProQuest Dissertations & Theses Global.
(2579960087). http://ezproxy.msu.edu/login?

Mensah, F. M. (2011). A case for culturally relevant teaching in science education and lessons learned for teacher
education. Journal of Negro Education, 80(3), 296–309. https://www.muse.jhu.edu/article/806906

Mensah, F. M. (2022). “Now, I see”: Multicultural science curriculum as transformation and social action. The
Urban Review, 54(1), 155–181. https://doi.org/10.1007/s11256-021-00602-5

Misfeldt, J. A. (2019). Acculturation in a community garden: The shifting role of a Hmong garden in eastern Wis-
consin. The University of Alabama. https://www.proquest.com/dissertations-theses/acculturation-
community-garden-shifting-role/docview/2282536492/se-2?accountid=12598.

North, C. (2008). What is this talk about “social justice”? Mapping the terrain of education latest catchphrase.
Teachers College Record, 110(6), 1182–1206. https://doi.org/10.1177/016146810811000607

Pérez, G., & Johnson, S. (2020). “When I learned science in Spanish, I had to switch to English”: The stigmatiza-
tion of non-dominant languages in engineering. International Society of the Learning Sciences, Inc. [ISLS],
https://repository.isls.org//handle/1/6743

Polman, J. L., Stamatis, K., Boardman, A., & Garcia, A. (2018). Authentic to whom and what? The role of
authenticity in project-based learning in English language arts. International Society of the Learning Sci-
ences, Inc.[ISLS]. https://doi.org/10.22318/cscl2018.1669. https://repository.isls.org//handle/1/794

Reigh, E., & Miller, E. (2020). Proceedings of the international conference of the learning sciences. In Viewing sci-
ence as practice: Implications for the language development and inclusion of English leaners (Vol. 4, pp. 2269–
2272). International Society of the Learning Sciences. https://repository.isls.org/bitstream/1/6529/1/2269-
2272.pdf

Ridgeway, M. L., & Yerrick, R. K. (2018). Whose banner are we waving? Exploring STEM partnerships for mar-
ginalized urban youth. Cultural Studies of Science Education, 13(1), 59–84.

Rodriguez, A. J., & Morrison, D. (2019). Expanding and enacting transformative meanings of equity, diversity
and social justice in science education. Cultural Studies of Science Education, 14, 265–281.

Schermann, M. A., Shutske, J. M., Rasmussen, R. C., Jenkins, S. M., Vang, C. S., & Lor, M. (2006). Characteristics
of children's agricultural tasks in Hmong farming communities. Journal of Agromedicine, 11(3–4), 121–132.
https://doi.org/10.1300/J096v11n03_13

Solorzano, D. G., & Yosso, T. J. (2001). Critical race and LatCrit theory and method: Counter-storytelling. Inter-
national Journal of Qualitative Studies in Education, 14(4), 471–495. https://doi.org/10.1080/095183901
10063365

Torres Olave, B., & Dillon, J. (2022). Chilean physics teacher educators. Hybrid identities and border crossings as
opportunities for agency within school and university. Journal of Research in Science Teaching, 1–27. https://
doi.org/10.1002/tea.21774

Verma, R., & Apple, M. W. (2020). Disrupting hate in education: Teacher activists, democracy, and global peda-
gogies of interruption. Routledge.

Wieselmann, J. R., Dare, E. A., Ring-Whalen, E. A., & Roehrig, G. H. (2020). “I just do what the boys tell me”:
Exploring small group student interactions in an integrated STEM unit. Journal of Research in Science Teach-
ing, 57(1), 112–144. https://doi.org/10.1002/tea.21587

How to cite this article: Adah Miller, E., Makori, H., Akgun, S., Miller, C., Li, T., &
Codere, S. (2022). Including teachers in the social justice equation of project-based
learning: A response to Lee & Grapin. Journal of Research in Science Teaching, 1–7.
https://doi.org/10.1002/tea.21805

ADAH MILLER ET AL. 7|

https://doi.org/10.1080/03004279.2020.1854959
http://ezproxy.msu.edu/login
https://muse.jhu.edu/article/806906
https://doi.org/10.1007/s11256-021-00602-5
https://www.proquest.com/dissertations-theses/acculturation-community-garden-shifting-role/docview/2282536492/se-2?accountid=12598
https://www.proquest.com/dissertations-theses/acculturation-community-garden-shifting-role/docview/2282536492/se-2?accountid=12598
https://doi.org/10.1177/016146810811000607
https://repository.isls.org//handle/1/6743
https://doi.org/10.22318/cscl2018.1669
https://repository.isls.org/handle/1/794
https://repository.isls.org/bitstream/1/6529/1/2269-2272.pdf
https://repository.isls.org/bitstream/1/6529/1/2269-2272.pdf
https://doi.org/10.1300/J096v11n03_13
https://doi.org/10.1080/09518390110063365
https://doi.org/10.1080/09518390110063365
https://doi.org/10.1002/tea.21774
https://doi.org/10.1002/tea.21774
https://doi.org/10.1002/tea.21587
https://doi.org/10.1002/tea.21805

	Including teachers in the social justice equation of project-based learning: A response to Lee & Grapin
	1  INSTITUTIONAL DIMENSION
	1.1  Possibilities for attending to institutional dimension in future PBL

	2  LOCAL PLACE
	2.1  Possibilities for attending to the local place in future PBL

	3  INTERACTIVE PRACTICES
	3.1  Possibilities for interactive practices in future PBL

	4  CONCLUSION
	FUNDING INFORMATION
	REFERENCES


