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The U.S. Education system is becoming more and more diverse and educators must adapt to
continue to be effective. Educators must embrace the diversity of language, color, and history
that comprises the typical classroom; this means becoming culturally competent. In doing so,
comes with it the prospect of using culture to enhance the learning experience for students
and the educator. Although the process of becoming culturally competent can be outlined, the
realization of a culturally competent educator depends on changing one’s own perceptions and
beliefs. The need for cultural competency and the spectrum of cultural competency are
explained, and practical activities are provided to aid the educator in creating a culturally
active learning environment.

Teachers and educators need to see culturally relevant teaching to support the needs of
culturally diverse student populations.



The United States is undergoing a crucial demographic change. According to the U.S. Census Bureau,
by the year 2050 there will no longer be any clear racial and ethnic majority. The non-Hispanic white
population - which is currently the majority group, as it is both the largest racial and ethnic group and
accounts for greater than a 50% share of the nation’s total population — will cease to be the majority
group by 2044 (U.S. Census Bureau, 2014). Interestingly, the United States is already a minority-
majority nation as minority babies are the majority among the nation’s infants (Pew Research Center,
2016). Among newborns, minorities slightly surpassed non-Hispanic whites. Census Bureau estimates
indicate that 50.3% of children younger than 5 were racial or ethnic minorities in 2015. Children
identified by their parents as white with Hispanic origin were the largest minority, making up 22
percent of the 19.9 million children under age 5, followed by African American children, who make up
15 percent. The population aged 6 to 17 are also a bridge to a more diverse America as whites
comprise just over half (51.5%) of this population. As American demographics is becoming more
culturally diverse, these national population trends are also reflected among students in the nation’s
schools.

The United States public schools are a snapshot of a changing nation. In 2014, children of color
became the new majority in America’s public schools. The changing demographics of America has
resulted in a decline in the number of whites in classroom even as the total number of public school
students has increased. Data from the National Center for Education Statistics (NCES) show that
between 2003 and 2013, the percentage of white students enrolled in public schools decreased from
59 to 50 percent. In contrast, the percentage of Hispanic students enrolled increased from 19 to 25
percent (NCES, 2016). This overall shift has important implications for teachers and educators as they
try to find effective ways to engage students from diverse backgrounds; culture is becoming more and
more an important consideration in U.S. education.



Considering the rapid and substantial demographic changes in the United State’s school-aged
population, improving science education for all students has become a critical priority. Ethnic and racial
groups (people of color) who are rapidly becoming the demographic majority in the United States are
particularly underrepresented in the fields of science, technology, engineering and mathematics (STEM)
and make up only a fraction of science and engineering students. As students in the education system
become more ethnically and culturally diverse, educators need to respond to the needs of diverse
student populations by becoming culturally competent. Culture is influential and powerful as it affects
our perception, behavior, and the learning process. A culturally competent educator has the ability to
understand, communicate with, and effectively interact with students from different cultures, and
successfully engage them in science learning. Culture is central to student teaching and learning
because learning is a cultural process enacted through experiences and actions (Erickson, 2002; Lee,
Spencer & Harpalani, 2003; Rogoff, 2003; Nasir, Rosebery, Warren & Lee, 2006). Thus, engaging
students in meaningful activities that incorporate their own culture, skills, experiences and prior
learning, allows students to make connections that inspire and engage them in STEM. What is cultural
competency?

Cultural competence is defined as “a set of congruent behaviors, attitudes, and policies that come
together in a system, agency, or among professionals and enables that system, agency, or
professionals to work effectively in cross—cultural situations” (Cross et al., 1989; Isaacs & Benjamin,
1991). Cultural competence is a key factor that allows educators to be effective with and successfully
teach students from different cultures. Developing cultural competence is a dynamic and complex
process that involves continuous expansion of one’s cultural knowledge, ongoing self-assessment, and
developing certain personal and interpersonal awareness and sensitivities that allows us to understand
people outside one’s own cultural context. Lindsey, Robins, and Terrell (2003) define three conditions
of cultural competence: 1) recognizing the differences among students and families from different
cultural groups, 2) responding to those differences positively, and 3) being able to interact effectively
in a range of cultural environments. These elements, taken together, underlie effective culturally
responsive and cross-cultural teaching.



Becoming culturally competent is an ongoing process that happens over time; it is a sensibility that is
cultivated throughout our lifetime. According to Cross, cultural competence is a complex framework,
and the process of achieving cultural competency occurs along a continuum (Cross, 1989). Mason —
building on the work of Cross — developed a five-stage cultural competence continuum. This
continuum helps delineate the meaning of cultural competence and gauge our proficiency. Each stage
indicates unique ways of perceiving and responding to differences: 1) cultural destructiveness, 2)
cultural incapacity, 3) cultural blindness, 4) cultural pre—competence, and 5) cultural
competence (Mason, 1993). Cultural destructiveness is the most negative end of the continuum and
refers to practices, behaviors, or policies that eliminate aspects of others’ culture(s). They are
destructive to cultures and individuals within them (e.g., Not allowing students to speak Spanish at all
at school). Cultural incapacity is characterized by the lack of capacity to respond effectively to the
needs, interests, and preferences of culturally and linguistically diverse groups. Characteristics include
but are not limited to: believing and behaving in ways that disrespect, devalue, or denigrate other’s
culture, and having lower expectations for some cultural, ethnic, or racial groups (e.g., implicit bias -
subconscious stereotypes that influence our behavior toward people of color — see Gilliam, 2016).
Cultural blindness is a philosophy of viewing and treating all people as the same. It consists of an
intent to be unbiased and believing and acting as if cultural differences do not matter. It is
characterized by equal treatment. Examples may include people who encourage assimilation, and
teaching approaches that ignore cultural strengths. Cultural pre-competence is characterized by efforts
to recognize and respond positively to cultural difference, but the efforts are largely superficial and
correspond to the easily visible aspects of culture (e.g. music, art, food). Cultural competence is
demonstrated by an acceptance and respect of cultural differences, continued self-assessment of
cultural awareness, paying attention to the dynamics of cultural differences, and continued expansion
of cultural knowledge and resources in order to better meet the needs of others. The culturally
competent educator respects and honors differences among cultures; views diversity as a benefit, and
interacts knowledgeably and respectfully among members of diverse cultural groups.

Becoming culturally competent involves gaining knowledge
and experience in three areas:

It is important for the educator to recognize that becoming culturally competent involves life-long
learning and experience, but more importantly a desire to actively gain and use experience in these
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areas. Purnell and Paulanka (2003) define culture as “the totally of socially transmitted behavioral
patterns, arts, beliefs, values, customs, life-ways, and all other products of human work and thought
characteristics of a population of people that guide their world view and decision making.” which
guides the educator to consider history, location, and the individual when thinking about culture.

Cultural knowledge — refers to gaining knowledge of different cultural practices and worldviews,
familiarization with cultural characteristics, history, values, beliefs, and behaviors of members of
another ethnic or cultural group. Although these factors are commonly thought to be dominant
elements of culture, gender, age, geographic location, socioeconomic status, and lifestyle, are also
powerful factors that influence culture. Cultural assumptions can often lead to wrong conclusions. For
example, it could be wrong to assume that a racial or ethnic group categorized broadly as African
American, Hispanic, or Asian American, share a common culture. These larger groups may share only
physical traits, language or spiritual beliefs. These broad categories are sometimes misleading because
they can mask substantial differences within groups. For example, a Mexican couple may immigrate to
the U.S. and raise their children in a suburban area. As a result, the children may identify much more
with European American popular culture than the Mexican culture of their parents or the culture of an
urban environment. Understanding this is important as it can lead to a better understanding of the
complexity of cultural diversity. It is important that educators understand their students’ specific
cultural backgrounds so they can translate that knowledge into engaging and effective instruction.

Cultural awareness — It is about developing sensitivity and understanding of another ethnic group. It is
the ability to stand back and become aware of our own cultural values, beliefs and perceptions, and
recognize that people from other cultures may not share them. It involves internal changes in terms of
attitudes. This may mean changing biases or prejudgments we may have of someone’s cultural beliefs
and customs. Understanding our own culture shapes the sense of who we are. It helps educators
understand how they fit into their school, community, society, and how they interact with students.

Cultural sensitivity — It is about valuing diversity; accepting and appreciating the differences that exist
among cultures without assigning judgments (good or bad, right or wrong, better or worse) to those
cultural differences. These differences could be related to cultural backgrounds and customs, different
traditions and values, and different ways of communicating, etc.

By integrating cultural knowledge, awareness, and sensitivity, educators become culturally competent
and have the capacity to adjust behaviors, actions, and practices to meet the needs of diverse students
(Ladson-Billings, 1994). A culturally competent teacher uses the students’ culture to empower the
student and help them achieve success in school or learning environment. A culturally competent
teacher/educator works to understand who their students are in terms of their cultural and social
identities, learning styles, personal, academic, and social needs. A culturally competent
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teacher/educator also understands their own culture and how it may influence the behavior of others
and use this knowledge to adapt accordingly. Together these traits allow educators to create relevant
curriculum, and develop teaching strategies that contribute to the identities of all students without the
student being the focus of instruction.

When applied to education, cultural competence is demonstrated through the practice of culturally
responsive teaching (CRT). CRT is defined as a pedagogy that recognizes, respects, and uses cultural
characteristics, experiences, and perspectives of ethnically diverse students and backgrounds as
meaningful sources for creating optimal learning environments and teaching them more effectively
(Ladson-Billings, 1994, 2014; Nieto 2000; Gay 2000, 2002). Ladson-Billings (2009) also defines
culturally relevant teaching as a “pedagogy that empowers students intellectually, socially, emotionally,
and politically by using cultural referents to impart knowledge, skills, and attitudes” (p.20). When
students’ skills, knowledge and culture are included in teaching strategies it makes the information
more personally meaningful and relevant to the student, has a higher interest appeal, and is learned
more easily and thoroughly. If students are taught through their own culture and experiences the
learning experience is meaningful.

CRT emphasizes best practices in terms of management of the learning environment, teaching styles,
and ways of delivering and reinforcing curriculum that reflect students’ cultural background — and differ
from traditional teaching methods. Several studies show that CRT increases student achievement and
interest in STEM, especially in students from underrepresented groups (Ladson-Billings, 1995; Gay,
2000; Delaney 2016; Bruyere, 2010). Gay (2000) stated “culturally responsive teaching is a means for
unleashing the higher learning potentials of ethnically diverse students by simultaneously cultivating
their academic and psychosocial abilities” (p.20). Gay believes that ethnically diverse students can be
more successful in schools or learning environment if educators become culturally responsible and
teach in a way that students can understand. To do this, educators must incorporate relatable aspects
of students’ daily lives into the curriculum such as language, prior knowledge, and extracurricular
activities to name a few. A common misconception about culturally responsive teaching is that
educators must teach the “Latino way” or “black way”. It is not about having to tie lessons’ content to
Latino or African American students’ racial background. It is about improving the academic
achievement of diverse students by considering students’ culture, prior knowledge, experiences, and
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perspectives to teach them in a familiar context; thus making the teaching more effective. Gay (2002)
describes five elements of culturally responsive teaching: 1) develop a cultural diversity knowledge
base, 2) design culturally relevant curricula, 3) demonstrate cultural caring and build a learning
community, 4) provide cross-cultural communications, and 5) use cultural congruity in classroom
instruction. Using these five elements can help students, especially those who are ethnically and
culturally different from mainstream America.

The first element of being a culturally responsive educator is to develop a knowledge base about
cultural diversity. Educators must have an understanding of the -cultural characteristics and
contributions of different ethnic groups. It is also important to develop cultural awareness and
sensitivity as this positively impacts our interactions with others. Developing cultural awareness and
sensitivity requires a willingness to learn, give, and the humility and ability to self-evaluate.
Overcoming ethnocentrism (judging others by the standards of one’s own culture) is an important step
to develop genuine intercultural sensitivity, which leads to a more interesting and motivating learning
environment. This is key for developing a cultural diversity knowledge base.

The second element “designing culturally relevant curriculum”, is about converting the knowledge base
about cultural diversity into culturally responsive curriculum and teaching practices. This requires
integrating cultural awareness and sensitivity into the curriculum. A culturally relevant curriculum builds
on students’ personal and cultural strengths. According to various researchers, a culturally responsive
curriculum is integrated and interdisciplinary (Scherer, 1991-1992; Spars, 1990; Banks, 2001);
meaningful, student centered, and connected to the student’s real life (Chion-Kenny, 1994; Dickerson,
1993); develops higher-order knowledge and skills (Villegas, 1991; Hilliard, 1991-1992); utilizes a
variety of learning strategies, such as diverse learning styles and cooperative learning (Gay, 2000), and
is developmentally appropriate to meet the students’ affective, cognitive, and educational needs (Gay,
2010).

Demonstration of cultural caring and building a learning community is Gay’s (2002) third element for
culturally responsive teaching. Cultural responsive caring “places teachers in an ethical, emotional and
academic partnership with the ethnically diverse students, a partnership that is anchored in respect,
honor, integrity, and resource sharing” (Gay, 2000, p. 15). In this process cultural characteristics of
culturally diverse students are shared and honored, which helps students develop the knowledge, skills
and abilities needed for a meaningful and successful 21% century work and life. The process of teaching
and learning is maximized when a relationship of trust and caring has been established between the
student and educator. Valenzuela (1999) stated that as teachers seek for students to care about
school, students seek for teachers to care about them as an individual. Teachers who teach with their
students in mind and seek to care for and understand their students, help create an environment
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where students are more willing to participate in their own learning and encourages constant
achievement.

Effective cross-cultural communication is Gay’s (2002) fourth element of culturally responsive teaching.
Effective communication with culturally diverse students is key to determine what students know, can
do, and their potential capabilities. For this to occur, teachers must respect and understand the
communication styles and behaviors of ethnically diverse students. It is important to understand that
communication styles vary among diverse students. Some examples include linear (straight line
discussion) versus a circular approach; direct (meaning conveyed by words) versus indirect (through
suggestion); detached (objective presentation) versus attached (expressive style), and concrete
(example driven discussion) versus abstract (theory driven discussion) (Alusine, 2011). A culturally
responsive educator understands how communication styles of ethnically diverse students reflect
values and shape learning. With this understanding, educators know how to modify their interactions
with students to reflect the communication style and patterns of their students. Furthermore,
understanding the cultural differences of vocabulary usage, delivery, logic and rhythm, role
relationships of speakers and listeners, intonations, gestures, and body movements, help educators
better communicate with their students.

The fifth element of Gay’s (2002) culturally responsive teaching is the notion of cultural congruity in
classroom instruction. This deals with the actual delivery of instruction to ethnically diverse students.
According to Gay (2000) “culture is deeply embedded in any teaching; therefore teaching ethnically
diverse students has to be multiculturalized”. That is, the curriculum has to be organized around a
multicultural perspective, which means matching instructional techniques to the learning styles of
diverse students. The learning style of ethnically diverse students has eight key components that
educators need to understand, construct, and adjust to increase students’ participation and maximize
their learning potential. These include: 1) techniques for organization and to convey ideas and
thoughts; 2) preferred content, 3) ways to work through the learning tasks; 4) physical and social
settings for task performance; 5) interpersonal interaction styles; 6) structural arrangements of work,
study, and performance space; 7) perceptual stimulation for receiving, processing, and demonstrating
comprehension and competence, and 8) motivations, incentives, and rewards for learning. These
elements provide different emphasis and points of entry for matching teaching to learning styles of
diverse students. Furthermore, another powerful way to establish cultural congruity in teaching is using
culturally relevant examples that help connect prior knowledge with new knowledge, the known with
the unknown, and abstractions with lived realities. Research shows that using culturally relevant
examples has positive effects on the academic achievement of culturally diverse students (Garcia,
1999; Lipka, 1998; Moses 2001, and Tharp, 1988).



Research tells us that inquiry-based approaches to science learning provide promise and possibility for
engaging students from diverse cultural backgrounds in STEM (Minstrell, 2000; O’Neill, 2004, and
Geier, 2008). However, inquiry-based instruction without culturally relevant pedagogy may not be
sufficient to support diverse students in science learning (Meyerand Crawford 2011). Research in STEM
education shows a positive correlation between improving the cultural competence of STEM teaching
and increasing students’ STEM achievement. For example, research by Lipka (2005) shows significantly
higher math achievement for Yupik students from Alaska when taught math using culturally based
content and pedagogy compared to a control group of their peers who were taught using traditional
content and methods. Similarly, American Indian students showed significantly higher achievement on
tests when taught using a research-based science curriculum that integrated cultural content in their
lessons (Gilbert, 2006). Boykin (2004) reported that African-American middle school students had
higher test scores in math and geography when taught using a communal method than their peers who
were taught using a competitive method that focused on individual effort. Similarly, culturally relevant
teaching for seventh grade African American students increased student science achievement and
participation in the classroom (Paulk, 2015).

In addition to the science learning that occurs in schools, informal science education (ISE) — or out-of-
school-time (OST) experiences also provide powerful opportunities for diverse students to experience
and learn about science. Organizations such as informal learning and community-based organizations,
libraries, schools, institutions of higher education, government agencies, private companies, and
philanthropic foundations dedicate time to develop, document, and improve science learning in
informal environments for learners of all ages and cultural backgrounds. Many ISE programs hosted by
science centers, museums, and other community-based organizations, are effective in allowing youth
to develop science interests, engage in science inquiry, and reflect on their experiences. ISE programs
improve youth’s attitude about science, science literacy and academic achievement, positively influence
youth’s critical thinking skills and behaviors, technology and study skills, classroom behavior, and
academic pursuits and career goals (Bell, 2009; Biricini, Konur, 2011; NRC, 2009). Furthermore, the
ISE experience has also been shown to have a positive effect on the students’ feelings of competence
and self-confidence, creativity, interpersonal and teamwork skills, relationships with peers and family,
work ethic, tolerance of others, and social awareness and responsibility (Baum, 2000; Beane, 2000;
Librero, 2005; Intrator 2006; Koke, 2007; Sneider, 2011; Luke, 2007; Mielke, 2012). These outcomes



have also been demonstrated for underserved minority groups such as Latinos, (Siegel, 2007), and
women, (Fadigan, 2004; McCreedy, 2013).

Participation in afterschool programs has consistently increased over the past decade. Interestingly,
youth from groups traditionally underrepresented in STEM, are more likely to participate than non-
Latino whites (Afterschool Alliance, 2012). Furthermore, Latino parents place a high value on
afterschool education programs and express high interest in ISE programs for their children (Bruyere,
2010). In spite of this, studies show ISE programs still struggle in reaching minority groups (Fadigan,
2004; Allison, 2004; Hong, 2006; Bell, 2009). This discrepancy has prompted research into the barriers
that prevent Latinos and other minority groups from participating in ISE programs. These barriers are
identified as cultural factors consisting of personal motivations that depend on beliefs, values, skills,
and interests, and practical factors such as availability of programs and time, financial resources, and
lack of transportation (Rideout, 2000; Allison, 2004; Hong, 2006).

While many organizations recognize the need to engage diverse audiences, they often struggle to
adapt to cultural and linguistic differences. Thus, developing culturally responsive ISE programs is key
to engaging diverse youth in STEM, as these programs take into account the perspectives, contexts,
and meet the needs of diverse populations. The following are strategies used by ISE programs to
effectively engage diverse youth in science learning. These strategies are commonly used to develop
culturally responsive STEM programs for Latino youth and their families:

1. Develop awareness, knowledge and skills through cultural competence training (Hall, 2016).
* Requires that organizations make a commitment to continually learn about the cultural values,
prior experiences, and social structures of the target group.
* Requires STEM educators and practitioner’s self-exploration and understanding of their own
belief system and worldviews.
* Provide ongoing staff training and support for developing cultural competence. Training should
focus on:
o Cross-cultural communication, and cultural awareness and sensitivity.
o Culturally responsive teaching strategies.

2. Develop partnerships with organizations that have established trusting relationships with the target
community (Hobbs, 2009).
* Establish partnerships with organizations and community members that are trusted by the
target audience (e.g. community-based organizations, churches, schools).
* Develop knowledge about existing partnerships in the community. Who is doing what, and what
else could be done?
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* Establish collaborations to overcome constraints to outreach (e.g. money, time, staff
limitations).

3. Structure programs with an awareness of cultural and practical considerations to meet the needs of

the target audience (Sorensen, 2007; Bruyere, 2009).

» Identify cultural and practical barriers to participation. This offers insight to the structure,
design and promotion of the program. Examples of practical considerations include: time, cost,
transportation issues. Examples of cultural considerations include: language, messages of
empowerment, lack of representation of divers people in STEM fields — and in staff.

4. Utilize culturally relevant advertising and promotion strategies (Bruyere, 2010).
* Develop culturally effective promotion strategies such as word of mouth networks, advertising
via schools, churches, community centers, etc.
* Produce quality translations using appropriate and accurate language and advertising materials.

In light of the demographic changes currently taking place in the U.S. - also reflected in the rapid
growth in the numbers of culturally and linguistically diverse students in schools and out-of-school
programs — cultural competency needs to be emphasized to respond to the nation’s need for a stronger
STEM education and workforce. For this, educators need to develop new competencies and teaching
strategies to effectively engage the country’s changing populations in STEM learning. Building
educators’ cultural competence is key to successfully engage and teach students from diverse cultures.
It is a dynamic and complex process that entails acquiring specific knowledge about people outside
one's own cultural context; increasing personal and interpersonal cultural awareness and sensitivity by
becoming culturally self-aware, and understanding and valuing other’s cultural values, beliefs and
perceptions. Culturally responsive teaching (CRT) is how educators demonstrate their cultural
competence. CRT integrates the students’ knowledge, skills, experiences and culture to make the
learning experience more personally meaningful and relevant to the student and can be put in practice
in both formal and informal learning environments and settings.
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