
Community Ethnography 
BY KATHLEEN SCHENKEL, SELENA BLIESENER, ANGELA CALABRESE BARTON,  
AND EDNA TAN

Community ethnography 
uses research methods such 
as observations, interviews, 

and surveys to learn more about 
one’s community members, their 
wants, and their needs (Adler 
and Adler 1998). Students can 
use community ethnography to 
deeply engage in the engineering 
practices of asking questions and 
defining problems outlined in the 
Next Generation Science Standards, 
and constructing explanations 
and designing solutions, thus 
optimizing their solutions when 

responding to community wants 
and needs. Just as important, 
students can use community eth-
nography to leverage the various 
forms of expertise held by people 
in their community as they draw 
on engineering practices to help 
make their communities a more 
just place to be.

Integrating community eth-
nography supports more equity- 
oriented science teaching by sup-
porting students in learning with 
and for their community. To effec-
tively engage in these practices, 

students ask questions, gather 
and analyze information to de-
termine specific challenges to ad-
dress and define the dimensions 
of a problem. An example of this 
is when students made observa-
tions of a local corner store; in-
terviewed family members about 
their favorite dishes; and designed 
nutritionally-sound, appetizing, 
and economical meals in their 
sixth-grade classroom. Through-
out this process, students were 
able to develop and use new ex-
pertise about nutrition, metabolic 

| TABLE 1: Examples of community ethnography stances, pedagogical moves and tools

Stance Pedagogical Moves Tools

◊ Community knowledge 
matters in defining problems 
and designing solutions 

◊ Multiple community 
members’ input supports 
defining problems and 
designing solutions

◊ Students are experts 
about their communities 
and should shape how 
they engage in community 
ethnography

◊ Asking students to share the 
evidence they used in defining 
problems and designing solutions 

◊ Emphasizing the importance 
of understanding/addressing 
both the technical and social 
dimensions of community 
problems and solutions 

◊ Supporting students in analyzing 
their generated data

◊ Encouraging students to seek 
more community feedback as 
needed

◊ Participant observations
◊ Surveys 
◊ Interviews

56

TE
AC

H
ER

’S
 T

OO
LK

IT



CONTENT AREA

Engineering across science 
content areas

GRADE LEVEL

6–8

BIG IDEA/UNIT

Crosscutting

ESSENTIAL PRE-EXISTING  
KNOWLEDGE

Some data analysis skills 
will help, but community 
ethnography can support 
students in analyzing 
quantitative and evaluating 
qualitative data.

TIME REQUIRED

Ongoing throughout units

COST

N/A

SAFETY

Students should ask for 
permission first if they 
are taking participant 
observation photos that will 
include people. If students 
are conducting surveys 
outside of the school setting 
for homework, they should 
have adult supervision and 
use a buddy system.

processes and their community’s 
cooking histories (Calabrese Bar-
ton and Tan 2009).

Community Ethnography as 
Pedagogy involves:

1. A stance that community 
knowledge is a valuable 
part of disciplinary knowing 
and necessary for effectively 
engaging in the practices 
of defining problems and 
designing solutions. This is 
the starting motivation for 
supporting students using 
community ethnography.

2. Pedagogical moves that 
support multiple forms of, 
and purposes for, interac-
tions and interactional 
spaces for students, teach-
ers, and community mem-
bers and that help teachers 
notice, value, and respond 
to students’ cultural knowl-
edge/practice as important 
forms of epistemic authority.

3. Tools that position students 
and teachers as co-learners 
of community concerns 
and their intersections with 
disciplinary knowing and 
classroom activity. The main 
tools we have used in our 
classroom have been mak-
ing participant observations, 
administering surveys, and 
conducting interviews. These 
tools support students in 
defining problems by solicit-
ing information from their 
community and designing 
and optimizing their designs 
by gathering more commu-
nity feedback. Teachers and 

students can collaboratively 
decide which aspects of their 
communities are most salient 
to their investigation and 
focus on using their eth-
nographic tools with those 
community members who 
are experts about those areas 
(see Table 1).

How to get started
Teachers can plan to use com-
munity ethnography in multiple 
forms throughout a unit. Students 
can use community ethnography 
tools in formal ways by design-
ing/administering surveys or in-
terviewing others during a formal 
feedback cycle. Students can also 
engage in community ethnogra-
phy in more informal ways by us-
ing ethnographic tools as needed 
throughout the engineering de-
sign cycle. We recommend that 
teachers plan for both informal and 
formal community ethnography 
opportunities. These approaches 
help students make decisions in 
a systematic way throughout the 
engineering design cycle. The 5E 
lesson example highlights how 
community ethnography was in-
corporated to support creating a 
solution to a problem.

When introducing commu-
nity ethnography, ask students 
to explore why including other 
people’s perspectives matters 
in engineering. Teachers can do 
this by talking about engineer-
ing projects in their community 
and why community voices 
have mattered to the projects. 
Additionally, ask students to 
brainstorm which community 
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5E lesson example
Ms. B. taught a unit focused on designing ways to investigate and eradicate invasive plant species, focused on 
the driving question, “How can we help our community stop the spread of invasive plant species, and why should 
we care?” Throughout the unit, students cycled through three iterations of the 5E model. Below we focus on 
the second 5E cycle where students designed and conducted an investigation into the biodiversity of their local 
neighborhood ecosystem and garlic mustard’s—the invasive plant under study—impact on it.

Prior to the multiday lesson described below, students were introduced to the unit goal of helping their com-
munity stop the spread of invasive garlic mustard. Additionally, they observed the structure and function of 
garlic mustard to build explanations for how plants reproduce and spread. 

The challenge in this lesson was to develop an approach to safely harvesting garlic mustard, which meant 
reviewing how to identify garlic mustard based on structures, setting criteria for successful harvesting (e.g., get 
all of the roots, not dropping seeds), developing an approach for harvesting (by practicing harvesting dandelions 
in their schoolyard without leaving roots and seeds), and creating identification and harvesting guides to use 
around the school neighborhood using a “biocube” approach (Smithsonian National Museum of History, n.d.). 
Having students explore the biodiversity of their schoolyard is a powerful way for them to design ways to learn 
about ecosystems (Harris et al. 2013). Students were supported in developing explanations of the impact of 
garlic mustard on biodiversity and approaches to supporting biodiversity. Throughout this lesson, the students 
used the community ethnography tools of participant observations and interviews with members of their class-
room and local communities to meet the lesson goal. 
 
Engage
To open the lesson, Mrs. B had students make participant observations about the different places they saw in-
vasive plants at school and at a local park. Then she had the students observe the areas around their homes and 
to talk with family members about if, and how, they dealt with garlic mustard. Participant observations included 
observations of the plants and people in their neighborhood. Ms. B. used these observations to support students 
in posing questions about where garlic mustard collection guides might be used, and by whom.
 
Explore
Ms. B reviewed the results of the previous lesson’s plant dissections with students and what they had learned 
about how plants reproduce and spread. She asked them to consider how this, along with their participant ob-
servations, might inform the design of a garlic mustard harvesting guide. The students initially brainstormed 
criteria for a guide based on the structure and function of the garlic mustard and experiences harvesting dande-
lion plants. They then used these criteria, in groups, to design a potential collector, including a set of guidelines 
for how to use the garlic mustard harvesting guide. 

In this part of the lesson, the students conducted interviews. For example, groups shared their designs with 
knowledgeable others, including student peers, facilities staff members (who care for the school property), and 

stakeholders should be included 
in the engineering process. In-
corporating multiple community 
stakeholders supports students 
in balancing trade-offs and de-
signing engineering solutions 

that are not detrimental to the 
broader community (Gunckel and 
Tolbert 2018). It is also important 
because it teaches students that 
engineering design should center 
the needs of the people for whom 

designs are intended.
A first step to plan for commu-

nity ethnography in a unit is for 
teachers to ask, “How does this 
unit connect to my students and 
their community’s lives?” and 
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5E lesson example (continued)

parents. Interview questions focused on eliciting insight into the experiences and challenges in dealing with 
invasive plants, and the functionalities and user-friendly dimensions of their garlic mustard harvesting systems.

Explain
The teacher engaged her students in three related activities. First, her students tested their systems using fair 
tests based on their criteria, and then developed explanations for how their systems worked, including ideas for 
improvements. For example, students in Ms. B’s class came up with a three criteria:
• Able to harvest all of the plants
• Did not spread seeds
• Will not let a plant grow out of the roots

 
Second, students developed and agreed upon additional criteria for analyzing the impact of garlic mustard on 
their school neighborhood ecosystem using the biocube approach. These criteria include documenting:
• Harvest location
• Number of garlic mustard plants present
• Number of different organisms present

 
Third, the teacher supported students in developing initial explanations for how and why garlic mustard may 
impact their school neighborhood biodiversity.
 
Elaborate 
The teacher engaged her whole class in devising a plan to use their garlic mustard harvesting guide in their 
schoolyard. First, they developed a plan for safely harvesting garlic mustard. Second, in teams, they harvested 
the garlic mustard and generated data on biodiversity in the process.
 
Evaluate
A whole-class discussion was held to develop an explanation for school leadership about the impact of garlic 
mustard on the school neighborhood. Additionally, the class devised a take-home garlic mustard kit (a garlic 
mustard harvesting guide and a trash bag for safe disposal). The teacher prompted students to explain their 
choices based on evidence from their participant observations, interviews, and garlic mustard harvesting data. 
 
Key NGSS Performance Expectations Addressed:
MS-LS2-5 Ecosystems: Interactions, Energy, and Dynamics
Evaluate competing design solutions for maintaining biodiversity and ecosystem services.

“In what ways might students 
use their new science knowledge 
and practices with other forms of 
expertise, with their community 
during this unit?” Generate a list 
of answers to these ideas. Then, 

teachers can look across the les-
sons in the unit and incorporate 
formal opportunities for commu-
nity ethnography. We also recom-
mend asking students for ideas 
because they are experts about 

their own lives.
Additionally, plan and develop 

procedures in the class communi-
ty to support students in engaging 
in informal community ethnogra-
phy when they decide they need 
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to leverage it as a tool. For ex-
ample, consistently ask students 
to share participant observations 
when they brainstorm ideas, or if 
students request feedback on their 
design solutions, ask: “Who else 
could you talk to for more ideas?” 
Teachers can display anchor charts 
with these and other prompting 
questions to support themselves 
and their students when engag-
ing in community ethnography to 
better define problems and design 
solutions. 

In the following sections, we 
outline how to use the three com-
munity ethnography tools. These 
tools have been used in in-school 
and out-of-school contexts across 
multiple units (Calabrese Barton 
and Tan 2010). These tools can be 
flexibly adapted in both engineer-
ing and science-based units. We 
share examples of how we used 
these tools in middle grades sci-
ence classes during an energy en-
gineering unit focused on making 
classrooms more sustainable. 

Participant observations 
Students can make participant ob-
servations to support their efforts 
throughout a science and engi-
neering unit. Participant observa-
tions pay attention to the culture, 
norms/practices, and people and 
how they interact within a space. 
Teachers would support students 
in two steps: (1) making partici-
pant observations and (2) analyz-
ing the observations to discern 
patterns, build evidence-based 
explanations, and make engineer-
ing decisions. 

Making participant observa-
tions can be both a formal and 
informal process. As students are 
defining a problem or designing 
a solution, teachers could sup-
port students in deciding which 
communities matter in their in-
vestigation, and why. From these 
insights, teachers could then 
encourage students to consider 
what they would like to observe 
in their desired community, and 
how they might do so. For ex-

ample, in investigating healthy 
eating, students could identify the 
school community as important to 
their investigation. Additionally, 
teachers can encourage students 
to draw on their past experiences 
and describe and use participant 
observations they have made in 
their daily lives. Teachers should 
elicit students’ informal partici-
pant observations by asking ques-
tions like, “How do you know that 
xxx is a problem that you want to 
address?”

Students should be supported 
in analyzing their participant ob-
servations as a way to justify their 
design choices. This can occur in 
whole-group conversation and 
through group work. Teachers 
should have students consider 
how their participant observa-
tions inform their efforts to de-
fine problems or design solutions 
through group discussions and 
using graphic organizers (see Fig-
ure 1).

When Mrs. B, a sixth-grade 
teacher, initially supported her 
students in designing ways to 
make their classroom more sus-
tainable, she asked students to 
stop and look around to systemat-
ically observe and document rou-
tines and the things they use as a 
class every day. The students took 
turns sharing ideas about what 
they used. Then, Mrs. B asked 
how they could improve those 
everyday classroom objects and/
or routines to support their class 
in being happier and/or healthier. 
The students were told that they 
could use green energy sources, 
LED lights, copper tape, and ev-

| FIGURE 1: Sample survey analysis graphic organizer and 
student work
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eryday classroom materials. The 
students brainstormed initial de-
sign ideas. Mrs. B emphasized 
that student designs should ad-
dress both the technical and social 
aspects of the challenges. 

For example, the Knock No 
More group created a system that 
used a hand-crank generator, cop-
per tape, and LED lights to design 
a green energy–powered system 
that would allow visitors to alert 
the class community of their ar-
rival without making a loud noise. 
The Knock No More students 
made technical participant obser-
vations about how the direction 
that the classroom door opened 
would impact the location of their 
circuit, and social participant ob-
servations about how to teach 
visitors to turn the hand crank in 
a clockwise direction to illumi-
nate lights in the classroom. Stu-
dents shared these justifications 
in whole-group conversations, 
on planning activity sheets, and 
in design sketches. Mrs. B’s peda-
gogical moves highlight a stance 
that science and community 
knowledge mattered in students’ 
engineering efforts. She support-
ed the students in making more 
participant observations when 
they needed them, systematically 
analyzing them for patterns and 
asking them to justify their deci-
sion making with evidence from 
their participant observations.

Surveys
Students can administer surveys 
as they are working to define 
problems that they want to solve 
with their community. Surveys 

need to be designed, administered 
and analyzed.

Teachers and students should 
collaboratively design the sur-
veys. Teachers can ask students 
what type of questions they want 
to ask as they work to under-
stand the technical and social as-
pects of a problem and solutions. 
This conversation can happen 
in whole class and small group 
conversations. Students can de-
sign, administer, and analyze 
surveys to gather community 
members’ ideas of possible solu-
tions for defined problems as well 
as highlight community assets 
that can be used when designing 
the solution. Surveys can include 
both free-response questions and 
multiple-choice questions, and 

can be designed using paper-and-
pencil forms or electronic forms 
(e.g., Survey Monkey and Google 
Forms; see sample survey in Fig-
ure 2).  

Students should be supported 
in thinking about who should 
be surveyed. Teachers can ask 
students: What communities are 
we most interested in and why? 
Which community members’ 
ideas matter most to our investi-
gation? Who is most affected by 
the problems and solutions being 
designed? Students should first 
practice administering the sur-
veys to each other before reaching 
beyond their classroom communi-
ty. Teachers can support students 
in making sure they understand 
and can explain the questions to 

| FIGURE 2: Sample survey—school/classroom sustainability

1. Which category best describes you?

❏ School Staff

❏ Student

❏ Parent or other adults in the community

2. What challenges related to a healthy and happy school/class community 
do you think are most important (select 2 or 3)

❏ Wasting natural resources

❏ Need more sense of community

❏ Need to do more things as a class to make a difference

❏ Need to feel safer

❏ More opportunities to celebrate accomplishments

❏ Needs to be more fun

❏ Needs to be more happy and positive

❏ Needs to be more fair

❏ Need more chances to do something important

3. What other challenges related to happy and healthy communities do you 
think are important?
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younger responders when they 
administer the surveys. Teachers 
should invite students to explain 
the survey questions in their own 
words. This facilitates smoother 
survey analysis as well as sup-
ports the students in better un-
derstanding the problems they 
are defining. Teachers can orga-
nize survey sessions or have stu-
dents make plans to administer 
the surveys outside of class time. 
Students should only administer 
the survey to people they know 
or under supervision by an adult. 
Additionally, teachers can share 
the survey through social media 
or email to gather additional re-
sponses. 

After administering the sur-
veys, students analyze their data. 
This is an important aspect of ob-
taining, evaluating, and commu-
nicating information practice. It is 
helpful to separate the responses 
from different community mem-
bers (e.g., students, adults) to 
support students in understand-
ing patterns in different groups’ 
views. Students can use graphic 
organizers to analyze how many 
people chose each response and 
patterns in who selected/shared 
what. The organizers can support 
students in predicting the reasons 
for the responses and how to ap-
ply insights from the responses to 
their engineering work (see On-
line Supplemental Materials for 
a survey analysis graphic orga-
nizer). 

For example, in the energy en-
gineering unit, Mrs. B’s class re-
viewed a survey they planned to 
administer to better understand the 

sustainability issues that mattered 
most to their community. They 
made participant observations be-
fore administering the survey and 
after analyzing it. Mrs. B purpose-
fully had students contribute to 
the survey design because their 
expertise as community members 
mattered. The students added and 
deleted questions. Then as a class, 
they decided systematically who 
they should survey based on who 
would be affected most by their 
eventual design solutions and who 
had expertise that would support 
their efforts. After the sixth grad-
ers took the survey themselves, 
they chose to survey a fifth-grade 
class because they were impacted 
by similar classroom sustainability 
issues as the sixth graders. Sixth 
graders also administered the 
survey to other community mem-
bers, including Mrs. B, the school 
custodian, the administrative as-
sistant, and the student services 
officer. Mrs. B actively encouraged 
students to find more survey par-
ticipants because she valued the 
students’ expertise on whose input 
mattered. 

Next, students analyzed what 
problems mattered most to differ-
ent community member catego-
ries (students, teachers, staff). The 
students also analyzed the quali-
tative data by looking for patterns 
in proposed solutions to sustain-
ability challenges impacting their 
school community. The students 
then decided on the problems 
they wanted to address with their 
energy engineering designs such 
as low morale, school bullying, 
lack of fun, and energy wasting. 

Interviews
Teachers can have students use in-
terviews to better understand the 
technical and social dimensions 
of the problems they are defin-
ing and addressing. Interviews 
can be used at any stage of a unit. 
Students need to design, conduct, 
and analyze their interviews.

First, teachers with students 
can determine a goal for the in-
terview, such as defining a prob-
lem or optimizing a design solu-
tion. Then, students should write 
three to five questions, with a 
mixture of technical and social 
questions because engineering 
solutions that are responsive to 
community members require at-
tending to both dimensions. Stu-
dents should then identify who 
should be interviewed based on 
who is impacted by the issue they 
are studying. See Figure 3 for a 
handout example to support stu-
dents in designing and conduct-
ing interviews. 

Students in their groups should 
take turns asking and recording 
the responses of interviewees. 
Have students take notes during 
the interview. Students can inter-
view multiple people using the 
same interview protocol.

After interviews, students 
should systematically analyze 
the responses they received. Ask 
students to discuss and record: 
What did they learn? How will it 
impact their engineering plans? 
Mrs. B’s class conducted inter-
views after they sketched up their 
initial design solutions to make 
their classroom community more 
sustainable. The students’ sketch-
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ups were designed to address the 
problems they defined based on 
their previous survey and partici-
pant observations. In the sketch-
ups, each part of the engineering 
design was labeled with short 
descriptions of how the engineer-
ing design worked. Mrs. B had a 
conversation with students about 
how to design an interview that 
would elicit both technical and so-
cial feedback. The students wrote 
their questions in groups and took 
turns asking the questions and 
writing notes on their feedback. 
They also determined that they 
wanted to interview community 
experts and engineering experts 
because they wanted feedback 
on both the technical and so-
cial aspects of their design solu-
tions. Each group interviewed 
a local engineer, a parent, and a 
science teacher. Mrs. B then sup-
ported them in reading through 
their feedback and revising their 
sketch-ups before they began 
building them. The students later 
engaged in another feedback cycle 
when they shared their built de-
signs with the fifth-grade students 
that they previously surveyed. 

Both rounds of interviewing 
and applying feedback helped 
students to optimize their design 
as well as provide formal assess-
ment information for Mrs. B to be 
able to analyze how students lev-
eraged the interview data. These 
interviews occurred during a 
planned feedback cycle event that 
allowed every group to get feed-
back from individuals from both 
within and beyond the school 
community. 

| FIGURE 3: Sample interview protocol design handout

Conclusion
Integrating community ethnog-
raphy into science curricula can 
support students in balancing 
technical and social concerns as 
they work to use science and en-
gineering practices in meaningful 

ways. The community ethnogra-
phy tools of participant observa-
tions, surveys, and interviews 
can be used across different units, 
disciplines, and grades. Planning 
to use one of these tools in a les-
son is a strong step to connecting 
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students’ science learning to their 
community. •
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ONLINE SUPPLEMENTAL 
MATERIALS
Survey analysis graphic organizer—

www.nsta.org/middleschool/
connections.aspx

*Must be registered for the conference to attend*

Attend for a chance 
to win a variety of 

incredible door prizes!

Sponsored by

www.nsta.org/boston
#NSTA20

Join us for a special “Meet Me in the Middle Day,” designed just for 
middle school educators, at NSTA’s 2020 National Conference in Boston!

The day’s events include workshops/presentations, two Roundtable 

Conversation networking sessions featuring a variety of topics, and an 

afternoon Share-a-thon with up to 100 presenters sharing their ideas.

All specifically designed for middle level educators. 

You’ll walk away with ideas you can use in your classroom next week!

Organized by the National Middle Level Science 
Teachers Association (NMLSTA)

Friday, April 3, 2020 | 10:00 AM – 4:30 PM  
Boston Convention & Exhibition Center, Rooms 205–209

64



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


