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BY WILLIAM PENUEL @, ALI RAZA (),
YAMILETH SALINAS DEL VAL, ROSA
SALINAS-ESTEVEZ, EMILY WILLIAMSON,
JENNIFER SMITH, AND QUINCY GILL

ABSTRACT

This article describes a cycle of teacher collaborative inquiry called the Student Experience Improvement Cycle (SEIC).
The SEIC is a novel form of assessment: It focuses on supporting teachers in using evidence of the quality of student
experience formatively to make the classroom mare equitable. The SEIC begins by setting a goal for improvement in one
of three aspects of student experience: coherence, relevance, and contribution. Then teachers review, adapt, and test
research-based strategies for improving the quality of student experience overall and for students from systemically
marginalized groups and communities. The article presents examples of improvement goals teachers set and the strat-
egies they tried as part of one inquiry cycle. It also provides examples of survey items used to elicit student experience.
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goal for students as presented in A Frame-

work for K-12 Science Education is to give

students a real feeling for what it is to do
science (National Research Council 2012). This re-
quires more than just engaging students in prac-
tices; students need to be able to answer ques-
tions related to phenomena and problems that are
important to their communities. This also entails
providing students with experiences of building
knowledge together, just like scientists do.

But how do we know if our students are getting a
feeling for doing science, which students are answering
questions they care about, and who is and isn’t contrib-
uting to knowledge building? Most traditional assess-
ments focus on outcomes of science learning—such as
whether students can give a canonical explanation of
a well-known phenomenon or whether they can label
the parts of a cell. Even good 3D assessments don't al-
ways give us much insight that a teacher could use to
make their instruction more relevant or inclusive.

Even if teachers value knowing about how their
students are experiencing science, they face tremen-
dous pressure to use their time onassessments thatcan
help them add something to their gradebook. It is not
always clear what to doif you learn that your students
aren’t interested in a lesson or if they feel their ideas
aren’t taken up by others in classroom discussions.
But assessing students” experience of the classroom
can be a relatively easy thing to do through a short
survey given at the end of science class to support
equitable classrooms.

Gathering and using data on student
experience

Two of us have been supporting teachers in gather-
ing and making use of data on student experience
for the past several years across several different
projects. As we were working with Denver Public
Schools teachers, we encouraged teachers to ad-
minister short, end-of-class surveys using Google
Forms to gauge how often students shared ideas out
loud in class and how interested they were in the
day’s lesson. We saw that students’ experiences var-
ied widely from lesson to lesson and from teacher
to teacher. We also saw that the quality of student
experience predicted their performance on a three-
dimensional assessment (Penuel et al. 2018). We

wanted to figure out how to use the data as assess-
ment information to improve the quality and equity
of students’ classroom experience.

The Student Experience Improvement Cycle (SEIC)
can be undertaken by any group of teachers working
as a school-based or district-supported team. Science
leaders and researchers from the inquiryHub research-
practice partnership in Colorado developed the SEIC.
Each cycle involves a four-step process of (1) deciding
on a goal for improving the quality of student expe-
rience, (2) choosing a research-based strategy for im-
provement, (3) collecting data on student experience,
and (@) analyzing data and deciding what to do next.
It is supported by a web-based platform for collecting
and visualizing data called the Science SEET (Student
Electronic Exit Ticket). The SEET website houses re-
sources that help teams engage with research on how
to improve the quality of students’ participation in sci-
ence. The SEIC can work well with any instructional
materials aligned to the Next Generation Science Stan-
dards.

Setting a goal for improvement

Teachers first develop an improvement goal in one
of three broad categories of student experience. The
first is coherence. Coherence refers to the extent to
which students can see the connection between the
day’s lesson and a phenomenon they are studying.
Coherence from the student point of view is im-
portant because it gives students a feeling for how
scientists use science and engineering practices, cross-
cutting concepts, and core ideas to make sense of phe-
nomena (Reiser et al. 2021). The second category from
which teachers can choose is relevance. Relevance re-
fers to the degree to which the day’s topic is interest-
ing to students and addresses matters of importance
to their communities. This focus relates to a key goal
of the Framework, namely, that all students should be
provided the opportunity “to systematically investi-
gate issues related to their personal and community
priorities” (National Research Council 2012, p. 278).
The third category is contribution. Contribution refers
to the degree to which students share ideas aloud
with peers and in whole-class discussion to help build
the class’s understanding of a phenomenon. This cat-
egory is important, because to get a feeling for science,
students need to have a sense of agency for building
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knowledge and have their contributions recognized
by others (Stroupe 2014).
Within these three categories, a teacher team can set
a more specific improvement goal. Below is one exam-
ple of a specific aim that a group of teachers articulated:
We aim to improve our learners’ contribution to the
classroom and epistemic agency by increasing their
influence on the learning activities, building self-
efficacy, and strengthening their overall perception
of their learning, [and] by increasing the percentage
of students from groups (e.g., Latinx students, stu-
dents who identify as female) who answer yes to two
survey questions: Did any of your ideas influence
the class or help others? and The teacher guides us
to share our prior experiences or ideas about a phe-
nomenon or topic to inform what we will do next.

It is helpful for a team to work toward a common
goal, so that individuals can learn from each other
about which strategies help to meet that goal.

Adapting evidence-based strategy for
improvement

Once a team develops an improvement goal, the team
reviews some research-based strategies for how to make
progress toward that category of goal. For example, in
the category of coherence, educators might learn about
how to make clear what the learning targets for a lesson
are (Moss, Brookhart, and Long 2013). In science class-
rooms, that involves clarifying the role of the day’s in-
vestigation in helping address a question that students
have formulated about a phenomenon or a gap in their
models of the phenomenon. Another strategy is to con-
clude the lesson with a summary of what was learned
and how it connects with the larger goal for a unit.

In the SEIC, it is not necessary to read original re-
search articles, but it is critical that the strategies are de-
scribed in enough detail for teachers to know what is
required to implement them. In the previous coherence
example, teacher teams have access to a teaching rou-
tine used in storyline curriculum, the navigation routine,
that specifies different kinds of questions that a teacher
can ask at the beginning of a lesson (“What did we fig-
ure out last time? What questions are left for us to inves-
tigate?”) and at the end of the lesson (“What did we fig-
ure out today about our phenomenon? What question
should we investigate next?”). Specifying the purposes
and steps involved in implementing a strategy helps
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them to know what to do in the classroom and helps
team members learn from each other. More examples of
strategies introduced in the SEIC are in Table 1.
Another characteristic of the SEIC strategies is that
they are intended to be small but important moves
that a teacher can try out easily over the course of a
single class or several days. For example, one teach-
er team sought to improve student contributions by
getting all students to use hand signals to indicate
whether they agree with an idea, disagree with an
idea, or want to build on another student’s idea. An-
other teacher sought to improve relevance by having
students reflect on the importance of the phenomenon
they were studying. This teacher said, “Our warm-up
asked about relevance to our community. (Why would
it be helpful for people to understand how the one-way
mirror works?).” Making change strategies manageable
(“small”) makes it more practical for teachers to try them
out in the classroom, and sometimes they can have a big
payoff in terms of the quality of student experience.

Collecting data on student experience

Teachers use the Science SEET System to gather data
on student experience. It is accessible on a fee-for-
service basis to schools and districts. First, teachers
create classes in the system and assign students sys-
tem-generated individual IDs to use to log into the
system, instead of using their names. It is important
to note that the SEET System protects students’ pri-
vacy by not collecting their names; if there are fewer
than three students in a student group, it does not
display disaggregated data to teachers. The teacher
team chooses the items from the different catego-
ries they would like to use in an end-of-class survey
of student experience (see Table 2 for all possible
items). The ideal is to choose between six and nine
items that are closely tied to the team’s improvement
goal and to limit the number of items to those that
can be answered in a few minutes at the end of class.

When students first log onto the system, it asks
them several questions about their backgrounds.
Students self-identify their race and ethnicity, their
gender, and their home language. These data are col-
lected to help teachers later analyze how equitable
the student experience is in their classrooms.

Over the course of a SEIC, teams collect data
multiple times. It is helpful to collect baseline data
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| TABLE 1: Research-based strategies introduced in the SEIC.

Coherence Relevance

Routines for generating
questions to guide inquiry
(Driving Question Board])
(Weizman et al. 2008]
Routines for revisiting
questions and setting
directions (Navigation
Routine] (Reiser et al.
2021)

Empowering use of everyday

et al. 2017]
community knowledge and

(Brown and Ryoo 2008]

(Fine and Furtak 2020)

language and heritage languages
first in making sense of ideas [Bang | “Talk Moves” [Resnick, Michaels, and 0°’Connor

Encouraging students to relate
practices to scientific sensemaking
Supporting students in using their

life experiences and knowledge to
explore the meaning of phenomena

Contribution
Wait/think time
Think-Pair-Share [DeBarger et al. 2017]

2010)

Protocols for hearing from all students [turn-
taking strategies]

Idea coaching [Wingert 2017]

Group students heterogeneously by perceived
ability (Theobald et al. 2017]

Students co-create and review norms and
agreements for group work [Patterson 2019]
Amplify the ideas of low-status students for
others to work with

before testing out a strategy. In addition, it is use-
ful to collect data each time that a teacher tries the
research-based strategy to test out whether it does in
fact support the improvement goal set by the team.

Analyzing data and deciding what to do next

The last step in the SEIC is to analyze data as a teach-
er team. For many educators, a first look at student
experience data can be either upsetting or confirm-
ing of one’s intuition. It can be difficult to learn, for
example, that only 30 percent of students found
a lesson you were excited about to be personally
meaningful to them. Thus, there is a protocol teacher
teams can follow that begins with looking at emo-
tional responses to the data. Next, teams identify
patterns in the data before interpreting the data in
light of what happened in their classrooms on the
day they administered the SEET.

The Science SEET supports teachers in looking
at data over time and analyzing data disaggregated
by race/ethnicity and by gender (Figure 1). Figure 1
shows the percentage of boys and girls, as well as the
percentage of students identifying with different rac-
es or ethnicities, indicating that the day’s lesson was
important to making their community better. Teach-
ers that use these visualizations are more likely to
notice patterns related to inequity of student experi-
ence. All three of the equity visualizations prompted
reflections on gender and race.

Finally, teachers engage in a structured discussion
using a protocol to talk about the effectiveness of the
strategies and how future educators can implement
them in science classrooms. The protocol invited teach-
ers to reflect on the patterns in the data and their conjec-
tures for why the strategies were or were not effective
and to propose strategies for how to make the strategy
more effective in their own and other teachers’ class-
rooms. This is an important feature for ensuring that
the focus is on strategies that can improve all students’
experience at the classroom or small-group level.

Teacher’s experiences of the SEIC

Implementation of the SEIC with two groups of teach-
ers resulted in improvements to the quality and eg-
uity of student experience in middle school science
classrooms (Raza, Penuel, and Salinas del Val 2022).
In one cohort, there was a significant increase in stu-
dents” perceptions of coherence across classrooms.
In a second classroom, students” perceptions of rel-
evance improved, particularly among Black students.

Other teachers shared their survey data with stu-
dents, which sparked a discussion and deep reflec-
tion among students and the teacher about how to
improve participation in class. One teacher wrote
that she presented results from a contribution ques-
tion as to whether students felt their ideas were
heard, after observing that few students felt this way.
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| TABLE 2: Examples of possible exit ticket items.

Coherence Relevance

The teacher asked us what guestion

phenomenon we are studying.

The teacher guides us to share our
prior experiences or ideas about a
phenomenan or topic to inform what
we will do next.

Today we started class by reminding
ourselves what we learned in the last

free time.

| understand how today’s class ties
to the bigger picture for what we're
studying in this unit.

Today’s science lesson was

we should answer today to explain the | personally meaningful.

| enjoyed today’s science lesson.

| found today’s lesson interesting.
| would like to study more about
the topic of today’s lesson in my

If people in my city or town
understood the science we learned | Did you share any ideas out loud
class. in today’s lesson, they would do
something that could help make
our city or town a better place.

Contribution

We engage in whole-class
discussions where we publicly share,
expand, and clarify our ideas.

The teacher encourages us to build on
and critique one another’s ideas.
Everyone’s ideas are heard.

The teacher gives us time to come up
with our own ideas.

today with the whole class, a small
group, or a partner?

She discovered, based on a Jamboard discussion
where students could contribute anonymously, that
students were afraid to voice their opinions because
they were afraid of getting teased by other students.
This caused her to reflect on her own classroom
management and to create additional norms for how
students were expected to participate in class.

Importance of assessments of student
experience

Gathering data on student experience is not a typical
part of classroom assessments. But as teachers who
have used the SEIC have testified, these data can make
a real difference in students” opportunities to par-

FIGURE 1: Sample equity-oriented visualization of data.
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ticipate in science classrooms. In addition, teachers
can use them to change their own instruction in
ways that align more with the vision of A Framework
for K=12 Science Education. ®
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