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Using Literacy to Enact Critical Pedagogy and Scientific Inquiry:
An Analytic Literature Review

ANNE DALY-LESCH
The University of Texas at Austin

Students who enter K-12 classrooms are active meaning-makers and inquirers and come to
school eager to explore their physical, social, and cultural worlds. Literacy is a powerful tool that can
be used across content areas to generate new understandings, develop skills, and interrogate curricu-
lar knowledge (Janks, 2010; Moje, 2015; Smith, 1934). This is especially true within the domain of
science education where students are engaged in reading texts, designing investigations, and crafting
scientific arguments (Cervetti, Jaynes, & Hiebert, 2009; Cervetti, Pearson, Barber, Hiebert, & Ber-
nardo, 2007; Schwarz, Passmore, & Reiser, 2017).

Unfortunately, opportunities to integrate reading and writing into the study of science are ra-
re (Gavelek, Raphael, Biondo, & Wang, 2000). In the era of accountability reform, students spend
more time acquiring the technical aspects of reading and writing skills instead of using them to gen-
erate new understandings within science (Cervetti et al., 2009). Moreover, students from linguistical-
ly, racially, and economically diverse backgrounds experience far fewer opportunities to engage in
science-literacy learning due to test-centric curricula and high-stakes testing demands (Davis & Will-
son, 2015; Nichols & Berliner, 2008; Wright & Gotwals, 2017). Literacy learning that prioritizes the
acquisition of skills over using literacy to develop new understandings perpetuates oppressive
schooling conditions that contradict the ways people jointly use literacy and science to make sense
of the world around them (Hoffman, 2017; Moje et al., 2004; Schwarz et al., 2017).

One way educators have disrupted single-subject learning to integrate literacy with science is
through inquiry-based teaching methods. Defined broadly, inquiry is a pedagogical approach that
centers all learning experiences around students’ curiosities and interests (Maloch & Horsey, 2013;
Owens, Hester, & Teale, 2002; Wells, 1999). Within an inquiry-based science curriculum, reading
and writing become essential tools to engage in the specific practices of inquiry, such as designing
investigations, evaluating multiple sources of information, and developing evidence-based arguments
(Schwarz et al., 2016). Pearson, Moje, and Greenleaf (2010) noted the mutual benefits of an integrat-
ed science-literacy inquiry approach, explaining that “When literacy activities are driven by inquiry,
students simultaneously learn how to read and write science texts and to do science” (p. 459-460).
Previous research has examined the effects of an inquiry-based approach in teaching science and
literacy, noting the positive impact it has on students’ academic learning (Cervetti, Barber, Dorph,
Pearson, & Goldschmidt, 2012; Odegaard, Haug, Mork, & Servik, 2014; Pearson et al., 2010), en-
gagement (Cambria & Guthrie, 2010; Guthrie, Anderson, Alao, & Rinehart, 1999), and identity de-
velopment as readers, writers, and scientists (Haland, 2017; Pappas, Varelas, Barry, & Rife, 2002;
Tucker-Raymond, Varelas, & Pappas, 2013; Varelas & Pappas, 20006).

While promising, few studies have examined how an inquiry-based integrated science-literacy
approach can be used in the service of critical pedagogy. Critical pedagogy is a broad project aimed
at interrogating the ways dominant groups maintain power through the institution of school. Alt-
hough obscured as objective or neutral, all forms of teaching and learning are governed by ideologi-
cal beliefs that privilege particular people and ideas as more knowledgeable than others (DeMarrais
& LeCompte, 1995). Without interruption, standard forms of curriculum and instruction in U.S.
schools privilege White, monolingual English, middle class cultural norms and marginalize the cul-
tural, linguistic, and literacy practices of diverse student learners. The aims of critical pedagogy are
to illuminate constructs that serve the interests of the dominant group, interrupt their reproduction
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in school, and take action to change them (Darder, 2012; Giroux & Simon, 1988; Luke, 2019;
McLaren, 1994).

Critical literacy is situated within critical pedagogy as an approach to using literacy to recog-
nize oppressive ideologies, discourses, and practices in order to enact social change. Critical literacy
is often connected to the work of Freire (1970), who believed literacy education could be used to
“confront a culture of domination” (p. 54) and situated literacy pedagogy squarely within the social,
cultural, and political worlds. Literacy is conceptualized as an ongoing engagement with the “word
and the world” (Freire & Macedo, 1987), which requires individuals to “analyze, critique, and trans-
form social, cultural, and political texts and contexts” (Luke, 2019, p. 354). Looking at literacy with
this specific lens allows teachers and students to engage with the word and the world to confront
injustice and work towards social change.

This review examines literature across integrated science-literacy learning, inquiry-based in-
struction, critical pedagogy, and critical literacy. By reviewing a specific body of literature related to
these areas, I aimed to understand how an inquiry-based approach to science-literacy learning could
function to support students’ critical investigations into the social, political, and environmental
wortlds around them. Reviewing recent educational research, I asked: How does literacy facilitate
critical inquiry into the discipline of science in K-12 classrooms?

Background

Inquiry-based instructional models are often associated with scholars from the progressive
education movement (Duke, 2016). Writing in the mid-1930s, Dewey (1938) proposed a theory of
inquiry in which students’ experiences and interests served as the foundation for all teaching and
learning. Dewey, along with other progressive educators of the time (e.g., Kilpatrick, 1921), believed
that engaging students in authentic tasks would lead to high levels of learning across content areas.
Similarly, literacy scholars argued that experiential learning created reasons to read and write (Smith,
1934; Whipple, 1925). Smith (1934) argued for an “experience method” of instruction where reading
was “used as a tool to further the interests and activities of the children” (p. 218). Progressive educa-
tors proposed an alternative vision for education that centered the curriculum and instruction
around students’ inquiries, interests, and experiential learning.

Decades later, Freire (1970) also proposed a pedagogical vision that centered students’ inter-
ests and experiences in the curriculum. Unlike progressive educators, however, Freire believed that
dominant structures, systems, and ideologies were to blame for the kinds of decontextualized or
“banking” (p. 53) forms of instruction common in school. Ongoing cycles of reflection and action
were processes used to develop students’ consciousness of oppression and engage in political action
that would lead to change. For Freire, inquiry was necessary to develop new understandings that
could lead to liberation, as he believed that “knowledge emerges only through invention and re-
invention, through the restless, impatient, continuing, hopeful inquiry human beings pursue in the
world, with the world, and with each other.” (1970, p. 53). Inquiry, as both a pedagogical process
and way of being in the world, connected teachers and students together in a struggle for liberation,
justice, and equity. Although inquiry-based instructional models are often associated with educators
from the progressive movement at the turn of the century, Freire’s theory of critical literacy is equal-
ly important in understanding how inquiry-based instructional methods serve both student-centered
and critical pedagogical purposes.
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Defining Critical Inquiry

In this review, I use the phrase critical inquiry to capture pedagogical practices that center
students’ interests and experiences in the curriculum as a means to critique unjust power structures.
Drawing on theories of critical pedagogy (Darder, 2012; Giroux & Simon, 1988; McLaren, 1994),
critical literacy (Freire, 1970; Freire & Macedo, 1987; Luke, 2019), and sociocultural views of learn-
ing (Vygotsky, 1978), I define critical inquiry as a set of critical literacy practices used within class-
room learning communities to engage with the sociocultural, political, and natural world. In this re-
view, I specifically examine applications of critical inquiry within the discipline of science in K-12
contexts. The term “critical” signals pedagogical practices aimed at confronting oppressive and in-
equitable structures, ideologies, and discourses to realize greater equity and justice.

Method

The reviewed articles were selected and examined using a three-part process. In the first
phase of article identification, I systematically searched for peer-reviewed articles related to the topic
of critical scientific inquiry, limiting the search to studies published between 2000-2018 to examine
contemporary instructional practices. I used key terms such as “science,” “inquiry,” “critical theory,”
and “‘social justice” on the databases Academic Search Complete and Education Source. I combined
search terms in six different iterations to generate a total of 331 empirical and conceptual pieces re-
lated to the topic of this review. I also used bibliographic branching or the snowball technique (Rid-
ley, 2008) to identify 10 additional studies referenced in two studies identified in the first search
stage (Brown, 2017; Buxton, 20006).

Next, I began the second phase of article selection by applying a set of selection criteria. Be-
cause my focus was on critical inquiry in K-12 science classroom contexts, I first examined studies
that explicitly mentioned “inquiry” as an instructional method in the title or abstract of the article
(e.g., Buxton, 2006; O’Hallaron, Palincsar, & Schleppegrell, 2015). Within this large set of studies, 1
discovered theoretical differences between how the authors and I conceptualized critical inquiry. For
example, rather than using inquiry as an instructional means to focus on students’ interests and dis-
rupt the status quo of classroom instruction, studies like Tong et al. (2014) used inquiry to support
students’ acquisition of pre-determined canonical science standards. These theoretical differences
eliminated the largest number of studies from the broad search. In addition, I excluded ten articles
that were not empirical and an additional small set of studies that examined critical inquiry outside of
K-12 classroom learning contexts. It is important to note that three studies (Brown & Crippen,
2017; Laughter & Adams, 2012; Wilson-Lopez, Strong, & Sias, 2017) did not explicitly used the term
inquiry, but described instructional practices that reflected this teaching method and were, therefore,
included. After sifting through the original set of 331 studies using this selection criteria, I identified
11 studies to examine for the purposes of this review.

Once I identified these studies, I compiled a chart to organize aspects of the research pro-
cess such as the theoretical perspectives, methods, and findings for each study. Using this chart, I
identified themes relevant to the question of how critical inquiry was enacted in science content are-
as. As I developed themes, I reorganized the chart to categorize studies across emergent findings.
This analysis, re-reading of the texts, and revision of salient themes produced three main findings,
which I discuss further in the subsequent sections.

23 <¢
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Findings

Across the studies I examined, three themes emerged that illuminated how literacy instruc-
tional practices could support critical scientific inquiry. First, students’ interests drove science learn-
ing and pursuing those interests through critical inquiry created space to honor their “funds of
knowledge” (Moll, Amanti, Neff, & Gonzalez, 1992). Second, critical inquiry invited students to
challenge the official science curriculum, critique authoritative texts, and question who held expertise
in the discipline. Finally, critical inquiry grounded learning in specific contexts that were ecologically
and socially meaningful for students.

Centering Students’ Interests and Sociocultural Knowledge

Similar to previous research on inquiry teaching, students’ interests drove the teaching and
learning experiences for students engaged in critical inquiry practices. In nine of the 11 studies, stu-
dents were responsible for shaping the kinds of science learning experiences that unfolded in the
classroom. For example, Owens et al. (2002) described how elementary and middle school students
developed questions that were relevant to their lives, which launched their research investigations
into various science topics. However, critical inquiry practices seemed to offer new, distinct ad-
vantages to students, namely that when students inquired into topics critically their sociocultural
knowledge was a valued resource in developing scientific understandings. As educators continue to
seek ways to honor and sustain students’ cultural, language, and literacy practices in school (Patris,
2012), these studies shed light on how students can be recognized as powerful scientists, meaning-
makers, and inquirers. Below I detail how this occurred in classrooms and also illuminate the ten-
sions that emerged when typical power dynamics between teachers and students were disrupted in
the design and implementation of critical inquiry.

Attending to students’ sociocultural knowledge. Although culturally relevant pedagogies
(CRP) that honor students’ cultural backgrounds and experiences (Ladson-Billings, 1995) and in-
quiry-based science methods are promoted as best practices within critical educational research, the
simultaneous enactment of both is rare (Brown, 2017). However, in studies examining critical in-
quiry practices, students’ sociocultural knowledge was viewed as an asset that could further develop
scientific understandings. For example, Brown and Crippen (2017) examined ways in which six sec-
ondary science teachers used CRP to connect students” home lives with science content learning.
They found that teachers planned life science lessons that incorporated students’ cultural traditions
and practices, such as examining the effects of glucose using students’ self-reported food prefer-
ences. While the authors explained that this kind of “microlevel culturally responsive knowledge” (p.
120) attended to students’ cultural heritage, these practices did not extend to validating students’ cul-
tural knowledge in the curriculum.

Buxton (2000) also examined ways that teachers enacted scientific inquiry units that were
culturally and socially relevant to students. However, in this study, teachers attended to students’
specific critical inquiries in the moment they occurred, demonstrating a value for students’ experi-
ences that surpassed their own plans for teaching. In one lesson, preservice teachers planned an in-
quiry on the different types of fish local to the students’ Louisiana coastal community. During this
lesson, however, students articulated questions and concerns about water contamination, realizing
that many of their families ate fish from these water sources. The teachers changed their teaching
plans to follow the students’ lead, validating both their concerns and outside-of-school experiences
as important in the science curriculum.

In a much different study, sixth-grade students, who identified as members of African Amer-
ican and Latinx immigrant communities, intentionally partnered with their teacher to design scien-
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tific inquiry units that attended to their cultural knowledge, expertise, and ways of being (Barton &
Tan, 2009). In one unit, students shared their family food and cooking traditions, using this infor-
mation to inquire into the kinds of plant species used as common food sources in their communi-
ties. Through shared inquiry into each other’s familial practices, students connected their dietary tra-
ditions with family stories through oral history. As students shared family traditions, histories, and
recipes, they noted the wealth of resources, knowledge, and diversity within the class. One student,
Cindy, used this observation to critique dominant and oppressive discourses that group all “minori-
ties” homogeneously (p. 57). For these students, cultural experiences were viewed as an asset to the
science curriculum and a necessary component to investigate the scientific relevance of familiar plant
species. These student-centered and culturally-centered inquiries also created space in the official
school curriculum to address critical issues like stereotyping racially and ethnically diverse individu-
als.

These examples showed varying levels of attention to students’ interests and sociocultural
knowledge while simultaneously practicing critical scientific inquiry. While this is promising, scholars
like Babaci-Wilhite (2017) have proposed that more research is needed to understand the effects of
including students’ home languages in the science inquiry curriculum. Increasingly, students come to
school with a range of linguistic practices but are required to conform to English-only curricular
demands (Makalela, 2018). Including students’ home languages in scientific inquiry offers potential
sites to support critical scientific inquiry and learning, as well as provide a means to deconstruct
dominant scientific paradigms that may neglect indigenous or non-Western epistemologies in teach-
ing and learning science in school.

Facing challenges in student-led critical inquiries. At times, centering students’ interests
and sociocultural knowledge in the science curriculum presented challenges for teachers due to time
constraints and high-stakes testing pressures. In the two cases in which teachers collaborated with
students to develop and enact critical inquiry, structural constraints and curricular mandates became
sources of tension. For example, Barton and Tan (2009) noted that despite a successful creation and
enactment of a critical inquiry unit, the teacher felt overwhelmed and unable to continue teaching in
this way due to time constraints. For the teachers in Buxton’s (2006) study who faced significant
pressures to raise test scores at their elementary school, curricular mandates created roadblocks to
designing a curriculum around students’ interests and critical concerns. In one instance, the class
abandoned an outside garden project after the school administration reprimanded teachers for stray-
ing too far from the curriculum that aligned to high-stakes assessments. Although students across
these studies pursued issues related to science and social curricular content, these challenges high-
lighted the institutional constraints that make such instructional endeavors difficult.

Disrupting Notions of Authority and Expertise

Several studies highlighted ways that critical inquiry was used to address power. Through
critical inquiry, students examined the canon of authoritative science texts from a critical perspective
to question the expert/novice binaties. The theoretical perspective of critical literacy was developed
with the purpose of serving as a tool to “confront a culture of domination” (Freire, 1970, p. 54).
Across these studies, it is evident that critical inquiry supported these broad aims by serving as a tool
to foster critical consciousness and resist the status quo. For the purposes of this review, I examine
closely how critical literacy and inquiry practices were used to challenge traditional forms of science
content and authored texts.

Content. Often science discourse is viewed as fixed and authoritative (Bazzul & Sykes,
2011). In school, science content can be constructed as a set of unquestioned facts students must
learn (Osborne, 2010). For high school students in Wilson-Lopez et al.’s (2017) study, however, the

50



Daly-Lesch

engineering curriculum served as a place to both engage “with and against the discipline” (p. 243).
Student participants, who self-identified as Latinx and children of immigrant parents, critically read
case reports, as well as physically engineered structures and designs. Students used the science cur-
riculum and critical inquiry practices to analyze the ways in which engineered products had material
consequences for the designers and those who used the engineered products. The way students read
and interpreted engineered designs uniquely positioned them as active, rather than passive, consum-
ers of scientific content knowledge.

In one particular unit in the same study, students inquired into the lack of cultural and socio-
economic diversity among the design team of a company that designed a holographic computer.
Armed with this information, the students used what they knew about engineering principles to
propose “counter designs” (Wilson-Lopez, et al., 2017, p. 241), which accounted for things like
more thorough testing measures to ensure safe use for children and recycling procedures to dispose
of materials using environmental stewardship practices. Critical inquiry served as a means to not on-
ly disrupt traditional forms of science content taught at school but supported students in imagining
new and more socially-just futures through engineering and product design.

This study was one of the few in the review that supported students’ action and activism for
change. Wilson-Lopez et al. (2017) argued that critical inquiry into engineered designs invited the
students in their study to conceptualize discipline-specific instructional practices in new ways, ex-
plaining:

Through enacting both disciplinary literacy and critical literacy in K-16 engineering
courses, students can be prepared to perform either as engineers or as active stake-
holders, while at the same time moving toward changes that promote more equitable
outcomes for all. (p. 244)
For these students, critical inquiry in engineering provided a path to use, as well as resist and disrupt,
fixed content standards.

Texts. Critical literacy practices have been explored extensively in English language arts con-
tent areas (Janks, 2010; Vasquez, 2004), however three studies in this review extended these literacy
practices into the discipline of science. Across each of these studies, students were invited to prac-
tice critical literacy by exploring texts through their own inquiry questions about whose knowledge
and voice was promoted with authority in the text. O’Hallaron, Palincsar, and Schleppegrell (2015)
examined the ways in which 23 elementary-aged learners inquired into the attitudes of authors who
wrote their science texts. They examined the language practices of text authors to study how writers
created authoritative tones in their compositions. O’Hallaron et al. (2015) argued that a critical read-
ing of scientific informational texts was a way to democratize the curricular space and invite greater
participation from students. Given the ways in which students are often excluded from full demo-
cratic participation in school due to test-centric curriculum and instructional practices (Au, 2008;
Davis & Vehabovic, 2017), critical reading of scientific texts can foster more inclusive learning spac-
es.

Laughter and Adams (2012) were similarly concerned with the ways in which scientific texts
were presented as authoritative. This researcher and teacher-researcher collaborated to invite stu-
dents to examine individual, societal, and disciplinary biases embedded within science texts typically
used in the curriculum. The authors grounded their rationale for critical inquiries in science as a way
to increase student participation in the discipline, and as a way to raise students’ critical conscious-
ness to respond to pressing social justice issues, such as racial discrimination. Together, sixth grade
students and their teacher read Space Traders (Bell, 1992), a text that uses a science fiction parable
to examine racism in the United States. After this whole-class reading and discussion, the class en-
gaged in a close and critical reading of the science curriculum to identify biases embedded in the sci-
ence curriculum. Studies like these highlight the utility of using literacy to foster authentic, discipline-
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specific practices that mirror those used by members of the scientific community who often interro-
gate the credibility of sources of information to generate knowledge (Moje, 2015; Schwarz et al.,
2017). Learning to analyze and evaluate sources of information are crucial skills needed to tackle the
serious environmental, social, and political challenges facing our nation and world. These studies
highlight that the school curriculum can be a place to foster critical literacy and inquiry practices that
support disciplinary learning, as well as prepare students to make societal changes.

Expert/novice binary. In one study, critical inquity distupted ways in which students were
positioned as novice in relation to the science curriculum. Otoide (2017) used action research to ex-
amine how her students took on disciplinary expertise in an inquiry-based unit of study. After shar-
ing the story of “The Ignorant Schoolmaster” (Ranciere, 1991), Otoide invited her sixth-grade stu-
dents to pursue a science topic of interest by inquiring “through, with, and about” (p. 308) the text.
Students began by reading a range of informational texts, then transitioned to questioning what per-
spectives were missing from the texts, and ended by self-reflecting on how this information was sali-
ent to their lives. This critical engagement with text not only led to new scientific discoveries but
also new realizations about students’ expertise and agency in the discipline. The author explained,
“Students displayed an awareness of accessing and applying their own intelligence by commenting
and reflecting on their growth in the ability to learn, the benefits of teaching themselves and the
freedom associated with executing their own intelligence” (p. 315). Proponents for inquiry-based
teaching argue that engaging in practices specific to the discipline not only supports academic learn-
ing but makes accessible the norms, discourses, and literacy practices that are often obscured in the
official school curriculum (Moje, 2015). Through inquiry, students can identify similarities between
their work and the work that scientists do, helping them feel like expert participants in real discipli-
nary communities. In this particular study, the practice of critical inquiry in science repositioned stu-
dents as knowledgeable, rather than novice, scholars.

Together, this small set of studies demonstrates the power of inviting students to critique,
question, and converse with texts that are often seen as sources of information and “truth” (Luke,
2018). Yet, these studies also highlight the conflicting theoretical constructs undergirding different
approaches to enacting critical inquiry in the science classroom. For O’Hallaron et al. (2015), critical
reading held the potential for a more informed and engaged democratic citizenship, while Laughter
and Adams (2012) imagined critical inquiry as an important step toward enacting social justice. As
Janks, Dixon, Ferreira, Granville, and Newfield (2013) explain, “Critical literacy is about enabling
young people to read both the word and the world in relation to power, identity, difference and ac-
cess to knowledge, skills, tools and resources” (p. 225). Despite varying theoretical orientations, crit-
ical inquiry, as a form of critical literacy, provided students opportunities to disrupt structures and
ideologies in the science classroom.

Learning in Context

Across the studies, contextually-based learning experiences were essential for the enactment
of critical inquiry. Although research into classroom learning experiences presume a particular
school-based context, these studies illuminated the importance of moving beyond the walls of the
school to engage in scientific inquiry that attended specifically to students’ physical and sociocultural
wortlds. For example, in some instances, the classroom spaces were physically transformed to repre-
sent a new environment. The teacher and students in Barton and Tan’s (2009) study created a kitch-
en inside the classroom where they made appetizers in order to learn about nutrition alongside stu-
dents’ cultural and familial culinary knowledge.

In other studies, students stepped outside the classroom walls to explore scientific content in
the natural world. In studying three elementary teachers’ enactment of science-inquiry teaching,
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Howes, Lim, and Campos (2009) found that one kindergarten teacher used a local pond throughout
the year to teach science. Students’ inquiries were grounded in activity and experience (Dewey,
1938), and according to the authors, “the sources of questions, and therefore of scientific inquiry,
were not confined to texts and the teacher” (p. 212). Although students’ inquiries were tied to real-
world contexts, they all revolved around one particular pond, without consideration of how this eco-
system was similar or different to others in their community or environmental conditions that
threaten habitats or species. Critical literacy, however, suggests students must engage in the broader
social and political world as they learn to read the “word and the world” (Freire & Macedo, 1987), a
pedagogical approach Buxton (20006) attempted to capture with elementary students who inquired
into their local ecosystem.

The teachers in Buxton’s (2006) study took a different approach. For the teachers at this el-
ementary school, the enactment of “contextually authentic scientific inquiry” (p. 719) involved atten-
tion to both the physical and social aspects of context. In this study, students revitalized a school
garden as they inquired into the lives of local plant and animal species. Context was also linked to
students’ social experiences and their inquiries spurred from experiences they had with family or
friends, such as catching fish from local water sources. Buxton noted that students were highly en-
gaged in these kinds of inquiries, yet their teachers faced tensions in developing and enacting a cur-
riculum that was context-specific and aligned to students interests. This tension highlights the ways
critical pedagogical practices disrupt traditional teaching structures, such as lesson planning in ad-
vance. For the teachers in this study, learning to adapt and respond to students was crucial for stu-
dents to inquire into their local communities.

Wilson-Lopez et al. (2017) took a more radical approach by studying the ways in which high
school students critically read the world of engineered designs. In this study, students and teachers
seemed to bring the world into the classroom by examining a range of engineered products from
both local and global communities. Throughout the unit, students asked critical questions, like
“Who benefits and who pays?” (p. 239) as they researched various designs and the people (or com-
panies) who engineered them. This deeply contextual inquiry into engineered designs inspired a
raised consciousness for many of the students. For example, at the start of the unit, students be-
lieved that a blood filter used to fight Ebola was one of the best inventions of the year. However,
through their critical inquiries into the product, they discovered that the filter was expensive and us-
ing the product for its engineered purpose in West Africa would be nearly impossible. The class also
discovered the filter was designed in Europe and tested in Germany, far from the patients in West
Africa who supposedly stood to benefit from it. Through critical inquiry, students uncovered the
company’s motivation for profit and concluded that engineering such a device led to inequitable ac-
cess and health care outcomes. The authors argued that critical reading and inquiries into the world
of engineered designs made content more accessible and meaningful to students, preparing them “to
perform either as engineers or as active stakeholders, while at the same time moving toward changes
that promote more equitable outcomes for all” (p. 244). Unlike Buxton (20006), Wilson-Lopez et al.
noted the pedagogical power, rather than the constraints, this approach offered in the science class-
room. This contrast illuminates the varying ways in which school structures and demands can impact
students’ engagement in critical scientific inquiry at school.

Discussion and Implications
Findings from this review indicate the powerful possibilities nestled within a critical inquiry
approach to science learning. By using literacy as a tool to honor cultural diversity, critique authorita-

tive texts, and engage with the natural and sociopolitical world, this body of scholarship points to
the positive influence critical inquiry can have in students’ learning of scientific and social issues.
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Across this body of scholarship, critical inquiry created opportunities to put reading and writing to
use, rather than developing literate practices as decontextualized skills. Across each study, critical
inquiry opened new possibilities for students to engage in discipline-specific practices, such as pursu-
ing scientific topics of interest and evaluating sources of information. These skills, however, were
not the sole determinants for student learning. Instead, critical inquiry opened new pathways for
students to disrupt the status quo, question forms of oppression, and redesign more just social fu-
tures. In this way, critical inquiry positioned students as agentic, powerful meaning-makers, armed
with scientific knowledge and critical literacy skills to tackle pressing environmental, social, and po-
litical concerns.

These studies illuminate that specific components can support the design and enactment of
critical inquiry in science education. First, students’ full humanity as individuals with unique cultural,
literacy, and linguistic practices were honored and recognized as essential components to engaging in
critical scientific inquiry. Indeed, Freire (1970) believed that “apart from inquiry, apart from the
praxis, individuals cannot be truly human” (p. 53). Given the ongoing forms of racial discrimination,
language domination, and inequitable access to resources that students from low-income back-
grounds experience in school (Kohli, Pizarro, & Nevarez, 2017), these studies highlight how the ex-
periences and identities of students from racially, linguistically, and socioeconomically diverse back-
grounds can be honored and respected as an integrated aspect of learning about the natural and so-
ciopolitical world. Second, critical inquiry encouraged students to question and critique curricular
content, texts, and power relationships that often go unexamined at school. Today, students must
have access to this kind of education in school in order to confront the complex challenges of the
21st century as active and informed members of society. Finally, these studies pointed to the power
of place and the importance of situating inquiry within both the natural and sociopolitical world.
Critical inquiry offered a way to bring complex ecological and social realities into the classroom. In
an increasingly global and technologically connected world, students’ connection to real-world issues
is imperative to their development as students and active citizens.

While this instructional practice arguably holds the potential to create inclusive, engaging,
and powerful curricular spaces for students, the studies in this review also pointed to challenges and
questions that remain in enacting critical inquiry in K-12 science learning contexts. First, further ex-
amination is needed to understand how teachers’ beliefs and reflections on their own positions of
power influence the ways they enact critical inquiry specifically and critical pedagogy more broadly.
Although the teachers in Brown & Crippen’s (2017) study developed a unit that was inclusive of
students’ cultures, the teachers stopped short of critically examining their own cultural practices or
relationship to the dominant culture. None of the studies explicitly considered teachers’ beliefs and
knowledge even though these factors influence equitable classroom practices (Brown, 2013; Milner,
2017). Future research in this area would benefit from examining how teachers’ beliefs, as well as
their critical self-reflections, influence their enact of inquiry pedagogy.

In addition, only one study accounted for the ways in which critical inquiry instruction trans-
lated into tangible action for change. Wilson-Lopez et al. (2017) demonstrated how students engi-
neered “counter-designs” (p. 241) to address the social inequity and environmental harm they dis-
covered through their inquiries into engineering science. Aside from this important example, a pau-
city of research exists in the ways action and advocacy are realized as a part of inquiry practice in the
classroom (Harste & Leland, 1998; Hoffman, 2017; Vasquez, 2004). These studies, although rich
with possibilities for social, political, and environmental activism, illuminate the continued challenge
of realizing such a vision in K-12 classrooms today. Future research may benefit from examining
how children and youth use critical inquiry to advocate for change outside of the school walls as
they attend to issues of equity and social justice.
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The findings from this review suggest that curricular and instructional practices can be en-
acted to realize critical inquiry in K-12 classroom spaces. However, they also indicate that powerful
structures like high-stakes testing mandates or authoritative discourses embedded in texts present
serious roadblocks to pursuing critical inquiry in science. One implication of this review is that there
is a need to support teachers as they navigate the complex process of uniting science learning with
literacy and inquiry to interrogate critical social issues with students. Teachers in the reviewed studies
desired support in planning curriculum (Barton & Tan, 2009), navigating school curriculum man-
dates (Buxton, 2000), and inquiring into their own cultural identities (Brown & Crippen, 2017).
Teacher educators and researchers must be ready to meet the needs of pre- and in-service teachers
engaged in critical pedagogical work by developing collaborative partnerships, sharing resources, and
using critical tools of reflection together. A second implication of this review is to interrogate the
purpose of critical inquiry in the classroom. These pedagogical practices, while supporting students’
learning of science, can also be used to realize new educative goals, such as equipping students to
engage in advocacy and action for greater environmental and social justice. Teachers, along with
school, district, and university partners, can redesign inquiry pedagogy so learning that begins in the
classroom continues long after a unit or school year ends.

Conclusion

This analytic literature review highlights the affordances, tensions and lingering questions
that remain in advancing critical inquiry in the context of science education. It also sheds light on
new ways literacy can be used as a tool to read both the word and the world (Freire & Macedo,
1987) in advancing broad goals for social justice. This review offers a beginning look at science
learning that is aligned to students’ interests, discipline-specific practices, and confronts oppressive
structures. Using these varied models of critical inquiry, teachers and teacher educators can use liter-
acy as a means to support student-centered and critical forms of scientific learning. At a time when
there seems to be no shortage of environmental, political, and humanitarian crises in the world, this
review offers a glimpse into what students, teachers, and education researchers can do to realize
greater social transformation and change.
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