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Addressing student engagement during COVID-19: Secondary 
STEM teachers attend to the affective dimension of learner 
needs

Tiffany A. Roman , Laurie Brantley-Dias , Michael Dias  and Belinda Edwards 

Kennesaw state university, Kennesaw, georgia, usa

ABSTRACT
This case study examines how a cohort of eleven induction secondary 
STEM teachers engaged learners during the onset of COVID-19 and their 
designs for student engagement given an online or blended teaching 
context in fall 2020. Participants attended a summer professional develop-
ment workshop guided by trauma-informed teaching practices and learner 
engagement conceptual frameworks. Through the analysis of teacher arti-
facts and interviews, we identified dimensions of student engagement that 
teachers prioritized. Results indicate a marked increase in teachers’ attention 
to affective and social dimensions of learner engagement. We argue that 
teacher awareness and action in the affective domain of student engage-
ment is critical during times of trauma.

Introduction

With the emergence of the COVID-19, K-12 teachers in the U.S. had to quickly shift from 
face-to-face instruction to rapid online learning. Hodges et al. (2020) defined this period of 
instruction as emergency remote teaching, which involves a “temporary shift of instructional 
delivery to an alternate delivery mode due to crisis circumstances” (para. 13) with the intent of 
returning to the original teaching modality once the crisis has abated. Given the logistical chal-
lenges of distributing a SARS-CoV-2 vaccine (Lurie et al., 2020), the need to provide distance 
learning and/or socially distant classroom instruction continued into 2021 along with the potential 
for temporary school closures should the virus reemerge (Melnick et al., 2020). Thus, since spring 
2020, rapid online learning has been an ongoing reality due to COVID-19.

Adding to the complexity of continued online and blended K-12 teaching due to COVID-19, 
teachers and students are operating within a time of crisis and trauma. Horesh and Brown 
(2020) argued that COVID-19 should be viewed from a perspective of trauma, which is partic-
ularly relevant for marginalized communities who have been disproportionately affected by 
COVID-19 (Kantamneni, 2020). In addition to COVID-19, in 2020, trauma emerged from the 
social and political unrest following the deaths of George Floyd, Ahmaud Arbery, Breonna Taylor, 
and Jacob Blake. Many students, parents, and teachers have likely experienced racial battle fatigue 
(RBF), which Smith et al. (2007) defined as the mounting result of re-occurring race-related 
stress responses (psychosocial, physiological, and behavioral) to distressing or life-threatening 
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mental and emotional conditions. Not unlike historical trauma related to acts of injustice, recur-
ring microaggressions, and systemic racism, navigating the barriers of COVID-19 can result in 
trauma (Music, 2020). To engage learners during times of crisis, it is recommended that educators 
use trauma-informed teaching practices (Carello, 2020) which include being aware and responsive 
to forms of privilege and oppression; however, the ways in which teachers are addressing trauma 
with their students during COVID-19 remains unclear (Roman, 2020). Trauma-based research 
is urgently needed, and educators are one group that can help those traumatized by the COVID-19 
crisis (Horesh & Brown, 2020).

Study rationale

K-12 teaching during COVID-19 requires educators to engage students during a time of crisis 
and trauma in socially distant and/or online learning environments. Teachers in spring 2020 
implemented innovative teaching methods to cope with the challenges that arose (see Johnson 
et al., 2020). It has been argued that the “needs that emerged during the transition to emergency 
remote teaching [in spring 2020] should inform strategies for student and faculty support” 
(Johnson et al., 2020, p. 18), yet it is unclear what teachers desired to change and how they 
wanted to adapt their instruction given that the return to school in fall 2020 varied (e.g., online, 
hybrid, fully face-to-face) depending on school context. Identifying the pedagogical supports 
that educators need for online instruction remains of critical importance as those insights can 
guide professional development (PD) offerings (Johnson et al., 2020).

To address the needs of teachers during rapid online learning, this study examined how a 
cohort of math and science secondary teachers engaged learners during emergency remote 
teaching and how they designed instruction for learner engagement in fall 2020. Guided by 
trauma-informed teaching practices (Carello, 2020) and learner engagement conceptual frame-
works (Bond & Bedenlier, 2019; Borup, Graham, et al., 2020), a cohort of eleven teacher par-
ticipants from nine schools across five districts in a large metropolitan area in the southeast 
U.S. volunteered to participate in a summer PD experience that supported their personalized 
learning goals for fall 2020.

The purpose of this study was to investigate and support teachers’ online and blended teaching 
practices by explicating dimensions of student engagement and trauma-informed teaching prin-
ciples so that teachers could generate more responsive practice. Within online learning, behavioral 
indicators of engagement are the easiest to track (Henrie et al., 2015) and identify (e.g., student 
logins, homework submissions). This attention to metrics is only one dimension of engagement, 
however, and if teachers are not aware of and encouraged to attend to the affective and social 
sides of student engagement, the cognitive dimensions will be under-realized. We argue that 
intentional support for affective and social engagement is always critical, particularly during 
times of trauma.

Review of literature

Student engagement is an under-theorized construct (Bond et al., 2020; Henrie et al., 2015) and 
its definitions vary widely (Appleton et al., 2008; Fredricks et al., 2004; Halverson & Graham, 
2019). A commonality across prior research is that the construct is multidimensional (Finn & 
Zimmer, 2012) although the number of student engagement dimensions can vary, ranging from 
two to four, and indicators of each dimensions are also known to differ. The three student 
engagement dimensions that are widely accepted include behavioral, affective/emotional, and 
cognitive (Fredricks et al., 2004; Fredricks, Filsecker, et al., 2016). Each dimension is distinct yet 
interrelated. Cognitive engagement is described as a “student’s level of investment in learning” 
(Fredricks, Wang, et al., 2016, p. 6) which includes the willingness to exert effort to understand 
complex ideas, self-regulation, and deep learning strategies (Bond & Bedenlier, 2019; Fredricks 
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et al., 2004). Behavioral engagement is defined as positive conduct, participation, effort, 
non-disruptive behavior, attention, and persistence (Fredricks et al., 2004). Affective engagement, 
also known as emotional engagement, centers on reactions to peers, teachers, school, and/or 
academics, one’s sense of belonging, as well as relating to a particular school or subject (Fredricks, 
Wang, et al., 2016, p. 6).

Within the past decade, an additional dimension of student engagement has emerged focused on 
social engagement. Research in this area includes how positive social forms of engagement shape 
affect (Linnenbrink-Garcia et al., 2011), and descriptions of prosocial behaviors of students within 
the classroom (Finn & Zimmer, 2012). In the area of middle and high school math and science, 
Fredricks, Wang, et al. (2016) identified domain-specific aspects of social engagement and suggested 
that future research should explore if social engagement is a moderator of students’ behavioral, 
emotional, and cognitive engagement. More recently, Xie (2021) argued that considerations of social 
engagement (e.g., peer/instructor interactions) are important for those who seek to create empathic 
designs for learners who have shifted to digital learning environments due to COVID-19.

To provide clarity on the construct of student engagement used within this study, we define 
student engagement as:

the energy and effort that students employ within their learning community, observable via any number 
of behavioral, cognitive, affective, or social indicators across a continuum. It is shaped by a range of 
structural and internal influences, including the complex interplay of relationships, learning activities, and 
the learning environment. (Bond et al., 2020, p. 3)

Our definition includes social engagement as a fourth dimension, which aligns to the aspects 
of social engagement proposed by Fredricks, Wang, et al. (2016), but differs from Bond et al.’s 
(2020) definition of student engagement as they limited their scope to behavioral, cognitive, and 
affective indicators.

In the following sections, we overview indicators of student engagement across the various 
dimensions (cognitive, behavioral, affective, and social). We define social engagement indicators 
for this study. Additionally, we delve into student engagement research in STEM domains as a 
means of situating the learning context of this research.

Dimensions of student engagement

Dimensions of student engagement are comprised of a range of indicators (Bond & Bedenlier, 
2019; Bond et al., 2020; Fredricks et al., 2004; see Table 1). The term ‘indicator’ is intended to 
represent “a manifestation of student engagement” that is “expressed—and eventually observable 
and measurable—through cognitive, affective or behavioral action or reaction” (Bond & Bedenlier, 
2019, p. 3). Indicators exist on a continuum, which can suggest engagement (see Table 1) or 
disengagement (see Table 2).

Bond et al. (2020) compiled indicators for cognitive, behavioral, and affective dimensions of 
student engagement sourced from a range of literature (see Table 1); however, Bond et al. (2020) 
did not treat social engagement as a distinct indicator. Since Fredricks, Wang, et al. (2016) rec-
ommended that student engagement include the dimension of social engagement, we reviewed 
the indicators proposed by Bond et al. (2020) and identified the indicators that exemplified social 
engagement (e.g., learning from peers, asking teacher or peers for help, positive interactions 
with peers and teachers) across the various dimensions. By identifying social engagement indi-
cators, we seek to advance the previous work by Bond et al. (2020) who identified indicators 
across three dimensions (cognitive, affective, behavioral) by adding the fourth indicator (social).

Student engagement in STEM

While behavioral and cognitive engagement are essential to STEM learning, research supports 
collaborative and dialogic instruction requiring affective and social dimensions of student 
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engagement. A challenge within STEM teaching is that it is often focused on a narrow range 
of procedural skills, regardless of whether students work in groups, individually, or use tech-
nology (Mullis et al., 2004, 2012). Instruction that is predominantly teacher-centered can lead 
to low interest and motivation in STEM (Krapp, 1999). Bransford et al. (2000) asserted that 
STEM learning environments support student engagement through the facilitation of high 
cognitive-demand activities with attention to context, students’ roles and interactions with the 
teacher, other students, and the subject matter. When STEM learning focuses primarily on cog-
nitive engagement for getting the right answer, fewer students will feel that their knowledge is 
valuable for making connections that lead to understanding (Horn, 2012).

Engaging mathematics instruction occurs when teachers use manipulatives, visuals, gestures, 
and interactions that actively involve and support students’ understanding (Boaler, 2016). Similarly, 
science learning in K-12 settings is envisioned and enacted as “figuring out” and not merely 
“learning about” such that students learn to interpret and apply scientific knowledge (Krajcik, 
2015). Mathematical practices and scientific and engineering practices in the most recent reform 
documents of these fields have been clearly aligned (Mayes & Koballa, 2012). This supports our 
view that effective STEM teaching practices rely on productive discourse and social construction 
of knowledge.

Table 1. indicators of student engagement.
cognitive engagement Behavioral engagement affective engagement social engagement

Purposeful 
critical thinking 
self-regulation 
integrating ideas 
setting learning goals 
operational reasoning 
doing extra to learn more 
follow through/ care/
thoughtfulness 
reflection 
Positive self-perceptions & 
self-efficacy 
concentration/focus 
Preference for challenging 
task 
deep learning 
use of sophisticated 
learning strategies 
Justifying decisions 
Positive perceptions of 
teacher support

effort 
attendance 
Positive conduct 
study habits 
attempting 
action/initiation 
developing agency 
homework completion 
confidence 
Participation/involvement 
assuming responsibility 
developing multidisciplinary 
skills 
attention/focus 
Time on task/staying on 
task/persistence 
accessing course material 
identifying opportunities & 
challenges

enthusiasm 
interest 
enjoyment 
sense of belonging 
sense of well-being 
Pride 
satisfaction 
Vitality/Zest 
excitement 
curiosity 
feeling appreciated 
confidence 
sense of connectedness to 
school/university 
Positive attitude about 
learning/ values learning

Trying to understand other’s 
ideas 
Teaching self & peers 
learning from peers 
asking teacher or peers for 
help 
supporting & encouraging 
peers 
interactions (peers, teacher, 
content, technology) 
Positive interactions with 
peers & teachers

Table 2. indicators of student disengagement.
cognitive disengagement Behavioral disengagement affective disengagement social disengagement

aimless 
helpless 
resigned 
opposition/rejection 
avoidance 
apathy 
hopeless 
Pressured

Procrastination 
giving up 
restlessness 
half-hearted 
unfocused/inattentive 
distracted 
Mentally withdrawn 
Burned out/exhausted 
unprepared 
absent 
Poor conduct

Boredom 
frustration 
anger 
sadness 
Worry/anxiety 
shame 
self-blame 
overwhelmed 
dislike 
disappointment

unwilling (to share ideas or 
work with others) 
disinterest (in others’ ideas)

adapted from Bond et al., 2020 who sourced the indicators from a range of literature: appleton et al. (2008), filsecker and 
Kerres (2014), fredricks, Wang, et al. (2016), fredricks et al. (2004), henrie et al. (2015), Kahu (2013), Mahatmya et al. 
(2012), redmond et al. (2018), reeve (2012), skinner and Pitzer (2012), and Zepke and leach (2010).
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Amid these norms of research-based STEM pedagogy, spring 2020 emergency remote teachers 
were required to implement teaching strategies that were different from those facilitated in 
traditional face-to-face courses, and for which they had no prior experience. Teachers were 
challenged to find ways to facilitate STEM student interactions through hands-on group work 
in an online environment. Creating a supportive and trusting learning environment that encour-
ages and supports flexible thinking, rich discourse, and varied ways of knowing, and student 
engagement through peer interaction during group work motivates students to share their 
thinking and bring STEM learning to a broader range of students (Maltese & Tai, 2010; National 
Council of Teachers of Mathematics, 2014; NGSS Lead States, 2013).

Theoretical framework

Theories guiding this study include the bioecological student engagement framework of Bond 
and Bedenlier (2019) and Academic Communities of Engagement (ACE) framework (Borup 
et al., 2014; Borup, Graham, et al., 2020; Borup, Jensen, et al., 2020). These frameworks inform 
the study due to their educational technology contexts. Given the need for K-12 teachers to use 
educational technologies to support teaching and student learning during COVID-19, student 
engagement research conducted in relation to educational technology is particularly relevant.

Bioecological student engagement framework

Bond and Bedenlier’s conceptual framework (see Figure 1) places students at the center of a 
network of interrelated systems. The framework, which was informed by two systemic reviews 
of educational technology literature (Bond, 2020; Bond et al., 2020), situates technological influ-
ences on student engagement at the macro, exo, meso, and microsystem level (Bond & Bedenlier, 
2019). The microsystem level is where teachers, peers, family, technology, curriculum, the school 
institution, and the curriculum are situated. At the mesosystem level, the social/economic back-
ground interacts with the microsystem and the exosystem, which includes factors such as national 
curriculum, employment, family social networks, institutional policy, and social services. Within 
the macrosystem, the social and political environment emerge, along with power, politics, culture, 
history, economics, and digitalization.

Academic communities of engagement

This study is also informed by the Academic Communities of Engagement (ACE) framework 
(see Figure 2; Borup et al., 2014; Borup, Graham, et al., 2020; Borup, Jensen, et al., 2020), which 
encompasses cognitive, affective, and behavioral dimensions of student engagement in online 
and blended K-12 teaching. The ACE framework limits engagement to “student involvement 
with academics” to distinguish it from broader forms of student engagement at the “institutional/
school level” (Borup, Graham, et al., 2020, p. 810). Although the model does not include social 
engagement as a distinct dimension of engagement, the model assumes a “sociocultural view on 
learning through communities” (Borup, Graham, et al., 2020, p. 824). A central aspect of the 
ACE framework is that it emphasizes the mediating factors of parental engagement (e.g., Jay 
et al., 2018; Patall et al., 2008) and learner communities. In that regard, the ACE framework 
(Borup et al., 2014; Borup, Graham, et al., 2020; Borup, Jensen, et al., 2020) has certain similar-
ities to the microsystem and exosystem of Bond and Bedenlier (2019) Bioecological Model of 
Influences on Student Engagement in that parents, teachers, peers, and family social networks 
are involved in the learning of K-12 students in online and blended learning contexts. Teachers 
providing instruction during COVID-19 may be apt to provide course community support (see 
Figure 2) given that area of academic engagement is within their locus of control (see Borup, 
Jensen, et al., 2020).
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Trauma-informed teaching and learning principles

This study also encompasses trauma-informed teaching and learning principles given the traumatic 
nature of the COVID-19 pandemic (Horesh & Brown, 2020) and its immense influence on youth 
mental health (Liang et al., 2020). Since schools often provide trauma-informed care to children, it 
is essential that schools provide ways to support students’ mental health needs (Phelps & Sperry, 
2020). To be trauma-informed, educators need to understand how a traumatic event impacts a stu-
dent’s life at school, at home, and within the community. Educators must then use that understanding 
to design and provide services that consider the needs and vulnerability of trauma survivors (Carello 
& Butler, 2015). Schools that provided remote learning in fall 2020 were dependent upon teachers, 
to a certain extent, to identify students in need of trauma-informed care. This study incorporated 
the seven trauma-informed teaching and learning principles presented by Carello (2020) which were 
informed by the work of the Substance Abuse and Mental Health Services Administration (2014), 
Fallot and Harris (2009) and Carello and Butler (2015). Carello (2020) designed the following prin-
ciples in Table 3 with classrooms, departments, schools, and university settings in mind.

Figure 1. Bond and Bedenlier, (2019) bioecological model of influences on student engagement, based on the work of 
Bronfenbrenner and ceci (1994) and Bond (2020).



JOuRNAL Of RESEARCh ON TEChNOLOgy IN EDuCATION 7

Research questions

The research questions examined within this study include:

1. What were secondary STEM teachers’ perceptions of student engagement in their courses 
in spring 2020 before and during COVID-19 emergency remote teaching?

2. What learner engagement indicators did secondary STEM teachers plan to promote in 
fall 2020 and how?

3. What principles of trauma-informed teaching did secondary STEM teachers plan to pro-
mote in fall 2020 and how?

Figure 2. The academic communities of engagement (ace) framework by Borup et al. (2020).

Table 3. Principles of trauma-informed teaching and learning.
Principle descriptor

Physical, Emotional, Social 
and Academic Safety

efforts are made to create an atmosphere that is respectful of the need for safety, 
respect, and acceptance for in both individual and group interactions, including 
feeling safe to make and learn from mistakes.

Trustworthiness and 
Transparency

Trust and transparency are enhanced by making expectations clear, ensuring consistency 
in practice, maintaining appropriate boundaries, and minimizing disappointment.

Support and Connection individuals and groups are connected with appropriate peer and professional resources 
to help them succeed academically, personally, and professionally.

Collaboration and 
Mutuality

opportunities exist to provide input, share power, and make decisions. individuals and 
groups act as allies rather than as adversaries to reach common goals.

Empowerment, Voice and 
Choice

individuals and groups are empowered to make choices and to develop confidence and 
competence.

Social Justice individuals and groups strive to be aware of and responsive to forms of privilege and 
oppression in order to respect one another’s diverse experiences and identities.

Resilience, Growth and 
Change

strengths and resilience are emphasized over deficiencies and pathology. feedback is 
provided to convey optimism and to facilitate growth and change.

adapted from carello, 2020 Trauma-Informed Teaching & Learning Principles handout.
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Methods

Overview

Because this study is part of a longitudinal study examining a contemporary phenomenon (how 
STEM teachers engage their students during the COVID-19 pandemic), the researchers employed 
a single case study design with embedded units of analysis in order to address the research 
questions (Yin, 2018). In this study, the “case” is a small group of early career STEM teachers 
who experienced a series of workshops designed to help them engage their students in remote 
or blended learning during the 2020-21 academic year. The embedded units of analysis were 
each teacher. Their participation in the study was voluntary, and Institutional Review Board 
approval was granted prior to data collection. During the first PD session, the researchers dis-
cussed the purpose of the study, described data collection procedures, and distributed digital 
copies of the consent form via participants’ emails using DocuSign. All workshop participants 
consented to participate and were assigned a pseudonym.

Participants and context

Eleven STEM Teaching Fellows of the Institute of Citizens and Scholars (Citizens and Scholars), 
formerly Woodrow Wilson National Fellowship Foundation, received an online five-week summer 
PD opportunity during COVID-19 summer planning. Citizens and Scholars enables individuals 
with STEM backgrounds to receive a graduate degree in STEM education, classroom experiences, 
and ongoing mentoring. As part of the program, the Fellows make a three-year commitment to 
teach in high-need secondary schools in STEM subjects for which they are qualified. The eleven 
Fellows who volunteered for the summer PD were in the process of completing their three-year 
commitment, having finished their first, second, or third year of teaching during the 2019-2020 
academic term (see Table 4).

The intent of the PD was to support the participants’ cognitive, affective, and social needs 
(see Trust et al., 2020) and to provide them with training and support that helped them meet 
their professional goals for online and blended teaching (Trust & Horrocks, 2017). Three full-time 
faculty members from three different content areas (instructional technology, mathematics edu-
cation, science education) directed the PD situating this study.

Prior to the PD sessions, the Fellows completed a 23-question needs analysis survey to help 
shape the focus of the online PD sessions. Results from the survey indicated that although the 
Fellows felt prepared to teach online, the aspects of teaching they sought to improve involved 
student engagement strategies (see Table 4). According to survey results, seven of out 11 par-
ticipants (64%) strongly disagreed with the statement, “During the school closure of Spring 2020, 
I was able to sustain student collaborative groupwork via remote instruction” with two partici-
pants somewhat disagreeing with the statement. Although the Fellows indicated that they regularly 
facilitated collaborative learning in face-to-face settings, once their instruction moved online, 
collaborative learning ceased for all but one Fellow. Table 4 provides additional insights into the 
challenges that participants faced during COVID-19 teaching and learning.

Given the desire of the Fellows to focus on learner engagement, the PD focused on dimen-
sions of learner engagement within online and blended learning contexts (Bond & Bedenlier, 
2019; Fredricks et al., 2004), with an intentional emphasis on course community support (Borup, 
Graham, et al., 2020; Borup, Jensen, et al., 2020). Additionally, although not explicitly requested 
by the Fellows, principles of trauma-informed teaching were introduced (Carello, 2020). One-hour 
weekly synchronous sessions, hosted in Microsoft Teams, integrated interactive online learning 
strategies (e.g., breakout rooms, large group formative assessments, polls, collaborative documents) 
to support collaboration around the participants’ prior experiences and personalized learning goals.

The synchronous PD sessions incorporated small breakout groups to provide the teacher 
participants with time and space to share effective learner engagement strategies. An additional 
purpose of the breakout rooms was to model collaborative activities when teaching synchronously. 



JOuRNAL Of RESEARCh ON TEChNOLOgy IN EDuCATION 9

Ta
bl

e 
4.

 P
ar

tic
ip

an
t 

in
fo

rm
at

io
n 

an
d 

re
sp

on
se

s 
to

 s
el

ec
te

d 
qu

es
tio

ns
 f

ro
m

 t
he

 n
ee

ds
-a

na
ly

si
s 

su
rv

ey
.

- 
Pa

rt
ic

ip
an

t 
- 

Su
bj

ec
t 

- 
Ye

ar
 T

ea
ch

in
g

su
bj

ec
ts

 a
re

as
 t

au
gh

t 
in

 2
02

0-
20

21
ch

al
le

ng
es

 f
ac

ed
 b

y 
te

ac
he

r 
in

 s
hi

ft
in

g 
to

 r
ap

id
 

on
lin

e 
le

ar
ni

ng
 in

 s
pr

in
g 

20
20

W
ay

s 
in

 w
hi

ch
 t

ea
ch

er
 f

el
t 

un
pr

ep
ar

ed
 f

or
 

re
m

ot
e 

te
ac

hi
ng

as
pe

ct
 o

f 
re

m
ot

e 
te

ac
hi

ng
 t

ha
t 

th
e 

pa
rt

ic
ip

an
t 

w
an

te
d 

to
 c

ha
ng

e 
in

 f
al

l 
20

20

eP
 M

s 
M

at
h 

 
ye

ar
 2

7th
 g

ra
de

 m
at

h
“c

on
tin

ui
ng

 t
o 

bu
ild

 r
el

at
io

ns
hi

ps
 w

ith
 s

tu
de

nt
s, 

un
de

rs
ta

nd
in

g 
th

e 
ra

pi
dl

y 
ch

an
gi

ng
 e

xp
ec

ta
tio

ns
 

of
 t

ea
ch

er
s 

an
d 

st
ud

en
ts

, e
ng

ag
in

g 
st

ud
en

ts
 w

ho
 

di
d 

no
t 

un
de

rs
ta

nd
, t

ry
in

g 
to

 a
sc

er
ta

in
 t

he
 

re
as

on
s 

st
ud

en
ts

 w
er

en
’t 

co
m

pl
et

in
g 

w
or

k.”

“T
he

re
 w

er
e 

so
 m

an
y 

pr
og

ra
m

s 
be

in
g 

th
ro

w
n 

at
 

us
 a

nd
 e

xp
ec

ta
tio

ns
 w

er
e 

ch
an

gi
ng

 w
ee

kl
y.

 
W

e 
ju

st
 d

id
n’

t 
kn

ow
 w

ha
t 

to
 e

xp
ec

t 
fro

m
 

on
e 

da
y 

to
 t

he
 n

ex
t.”

“a
ll 

of
 it

. i
t 

w
as

 n
ot

 a
n 

ef
fe

ct
iv

e 
w

ay
 

fo
r 

m
y 

on
 le

ve
l a

nd
 r

em
ed

ia
l m

at
h 

st
ud

en
ts

 t
o 

le
ar

n.
”

ln
 h

s 
M

at
h 

 
ye

ar
 3

10
th

 g
ra

de
 g

eo
m

et
ry

“s
tu

de
nt

 p
ar

tic
ip

at
io

n.
”

“i 
di

dn
’t 

ha
ve

 e
no

ug
h 

kn
ow

le
dg

e 
ab

ou
t 

po
st

in
g 

vi
de

os
 t

ha
t 

i 
m

ad
e.”

“i 
w

an
t 

m
or

e 
pa

rt
ic

ip
at

io
n 

w
ith

 o
nl

in
e 

le
ar

ni
ng

.”

Tg
 M

s 
M

at
h 

ye
ar

 2

8t
h 

gr
ad

e 
m

at
h,

 
al

ge
br

a 
1

“T
he

 b
ig

ge
st

 c
ha

lle
ng

e 
w

as
 t

he
 la

ck
 o

f 
in

te
rn

et
 

ac
ce

ss
 f

or
 m

y 
st

ud
en

ts
. W

e 
w

ou
ld

 c
re

at
e 

pa
pe

r 
pa

ck
et

s 
to

 s
en

d 
ho

m
e 

to
 s

tu
de

nt
s 

th
at

 d
id

n’
t 

ha
ve

 in
te

rn
et

. i
t 

w
as

 d
iff

ic
ul

t 
to

 p
re

pa
re

 e
ng

ag
in

g 
ta

sk
s 

to
 s

en
d 

ho
m

e 
on

 p
ap

er
 b

ec
au

se
 m

os
t 

of
 

th
e 

ac
tiv

iti
es

 i
 h

ad
 p

la
nn

ed
 n

ee
de

d 
vi

de
o 

ex
pl

an
at

io
ns

 f
or

 c
la

rit
y.

 . 
. i

n 
so

m
e 

ca
se

s, 
i 

cr
ea

te
d 

tw
o 

co
m

pl
et

el
y 

se
pa

ra
te

 a
ss

ig
nm

en
ts

, o
ne

 
fo

r 
ki

ds
 w

ith
 in

te
rn

et
 a

nd
 o

ne
 f

or
 t

ho
se

 w
ith

ou
t.”

“i 
fe

lt 
ex

tr
em

el
y 

un
co

m
fo

rt
ab

le
 w

ith
 h

ow
 t

o 
ef

fe
ct

iv
el

y 
ha

ve
 ‘c

la
ss

’ v
ia

 g
oo

gl
e 

M
ee

t. 
en

ga
gi

ng
 s

tu
de

nt
s 

w
as

 d
iff

ic
ul

t, 
an

d 
m

os
t 

st
ud

en
ts

 d
id

n’
t 

sh
ar

e 
th

ei
r 

vi
de

os
 o

r 
th

ei
r 

m
ic

ro
ph

on
es

 d
id

n’
t 

w
or

k.
 T

he
 m

ax
im

um
 t

ha
t 

ev
er

 lo
gg

ed
 o

n 
fo

r 
a 

cl
as

s 
pe

rio
d 

w
as

 5
0%

 
of

 a
 c

la
ss

 s
o 

pa
rt

ic
ip

at
io

n 
w

as
 lo

w
. i

 d
id

n’
t 

fe
el

 li
ke

 t
he

 k
id

s 
w

er
e 

ge
tt

in
g 

an
y 

m
ea

ni
ng

fu
l i

ns
tr

uc
tio

n 
fro

m
 t

he
 g

oo
gl

e 
M

ee
ts

, b
ut

 i
 a

ls
o 

di
dn

’t 
w

an
t 

th
e 

st
ud

en
ts

 
w

ho
 c

ou
ld

n’
t 

lo
g 

on
 (

no
 in

te
rn

et
) 

to
 b

e 
at

 a
 

di
sa

dv
an

ta
ge

. i
 f

ee
l l

ik
e 

i 
fa

ile
d 

at
 f

in
di

ng
 a

 
w

ay
 t

o 
su

pp
le

m
en

t 
th

ei
r 

w
ee

kl
y 

w
or

k.”

“d
ur

in
g 

ou
r 

re
m

ot
e 

le
ar

ni
ng

, w
e 

fo
cu

se
d 

on
 r

ev
ie

w
 r

at
he

r 
th

an
 

te
ac

hi
ng

 n
ew

 c
on

te
nt

 (
m

os
tly

 
be

ca
us

e 
th

e 
tim

e 
of

 t
he

 y
ea

r).
 s

in
ce

 
re

vi
ew

in
g 

is
 r

at
he

r 
bo

rin
g,

 i
 w

ou
ld

 
lik

e 
to

 f
oc

us
 o

n 
ef

fe
ct

iv
el

y 
te

ac
hi

ng
 

ne
w

 c
on

te
nt

, o
r 

at
 le

as
t 

ex
pa

nd
in

g 
on

 o
ld

 c
on

ce
pt

s. 
W

e 
(m

y 
8t

h 
m

at
h 

te
am

) 
w

er
e 

co
nc

er
ne

d 
ab

ou
t 

ho
w

 
co

nf
us

in
g 

in
st

ru
ct

io
ns

 m
ig

ht
 b

e 
or

 
ab

ili
ty

 t
o 

co
m

pl
et

e 
th

e 
ta

sk
s, 

th
at

 
m

os
t 

st
ud

en
ts

 w
er

e 
no

t 
ad

eq
ua

te
ly

 
ch

al
le

ng
ed

.”
n

c 
h

s 
M

at
h 

ye
ar

 2

9th
 -

 1
2th

 g
ra

de
 

en
gi

ne
er

in
g 

(fo
ur

 
co

ur
se

 le
ve

ls
)

“s
hi

ft
in

g 
st

ud
en

t 
ex

pe
ct

at
io

ns
 f

or
 le

ss
 h

an
ds

-o
n 

co
lla

bo
ra

tiv
e 

w
or

k.”
“M

ai
nt

ai
ni

ng
 s

tu
de

nt
 e

ng
ag

em
en

t.”
“M

ai
nt

ai
ni

ng
 a

cc
ou

nt
ab

ili
ty

 a
nd

 
en

ga
ge

m
en

t 
w

ith
ou

t 
ne

ed
in

g 
a 

gr
ad

es
 a

ss
ig

nm
en

t 
as

 a
 ’s

tic
k’.

”
n

y 
M

s 
sc

ie
nc

e 
ye

ar
 3

7th
 g

ra
de

 l
ife

 s
ci

en
ce

“s
tu

de
nt

 p
ar

tic
ip

at
io

n 
an

d 
en

ga
ge

m
en

t, 
an

d 
ad

ju
st

in
g 

to
 t

he
 n

ew
 d

em
an

ds
 f

or
 c

om
pl

et
e 

on
lin

e 
in

st
ru

ct
io

n.
”

“i 
ha

ve
 n

ev
er

 t
au

gh
t 

fu
lly

 o
nl

in
e,

 s
o 

th
at

 w
as

 a
 

ne
w

 a
dj

us
tm

en
t. 

i 
w

as
n’

t 
as

 k
no

w
le

dg
ea

bl
e 

as
 t

o 
ho

w
 t

o 
fu

lly
 e

ng
ag

e 
st

ud
en

ts
 in

 t
hi

s 
se

tt
in

g.
”

“i 
am

 u
ns

ur
e 

as
 o

f 
no

w
.”

Bc
 h

s 
ch

em
  

ye
ar

 3

10
th

 g
ra

de
 h

on
or

s 
ch

em
is

tr
y,

 
11

th
-1

2t
h 

gr
ad

e 
Bi

ol
og

y,
 9

-1
2 

cT
ae

 
es

se
nt

ia
ls

 o
f 

Bi
ot

ec
hn

ol
og

y,
 

9-
12

 c
Ta

e 
ap

pl
ic

at
io

ns
 o

f 
Bi

ot
ec

hn
ol

og
y

”e
ng

ag
em

en
t 

an
d 

st
ud

en
ts

 d
id

 n
ot

 w
an

t 
to

 d
ed

ic
at

e 
th

e 
sa

m
e 

am
ou

nt
 o

f 
tim

e 
th

ey
 w

ou
ld

 h
av

e 
be

en
 

in
 t

he
 c

la
ss

ro
om

 t
o 

on
lin

e 
le

ar
ni

ng
. f

or
 e

xa
m

pl
e 

i 
sa

w
 m

y 
h

on
or

s 
ch

em
 s

tu
de

nt
s 

ev
er

y 
da

y 
fo

r 
ab

ou
t 

1.
5 

ho
ur

s 
bu

t 
i 

co
ul

d 
on

ly
 g

iv
e 

th
em

 
1.

5 
ho

ur
s 

of
 le

ss
on

s 
pe

r 
w

ee
k 

(p
er

 s
ch

oo
l p

ol
ic

y)
. 

ad
di

tio
na

lly
, t

he
 e

ng
ag

em
en

t, 
ex

ci
te

m
en

t, 
an

d 
en

jo
ym

en
t 

of
 p

hy
si

ca
lly

 p
er

fo
rm

in
g 

la
bs

 w
as

 n
ot

 
av

ai
la

bl
e 

so
 t

ha
t 

im
pa

ct
ed

 m
y 

in
st

ru
ct

io
n.

 T
ry

in
g 

to
 t

ea
ch

 c
on

te
nt

 a
n

d
 la

b 
sk

ill
s 

on
lin

e 
is 

ch
al

le
ng

in
g.

”

“M
y 

co
ur

se
 p

ag
e 

ha
d 

co
pi

es
 o

f 
m

y 
in

 c
la

ss
 

cu
rr

ic
ul

um
 (

co
pi

es
 o

f 
pp

ts
, v

id
eo

s, 
ha

nd
ou

ts
) 

bu
t 

i 
ha

d 
to

 b
ui

ld
 g

ra
de

d 
op

en
er

s/
cl

os
er

s, 
qu

iz
ze

s, 
an

d 
ad

di
tio

na
l s

up
pl

em
en

ta
l 

su
pp

or
ts

 f
or

 m
y 

st
ru

gg
lin

g 
st

ud
en

ts
 t

ha
t 

w
ou

ld
 h

av
e 

ea
si

ly
 a

nd
 q

ui
ck

ly
 r

es
ol

ve
d 

in
 

pe
rs

on
 t

ha
t 

w
as

 h
ar

d 
to

 d
o 

on
lin

e.”

“M
or

e 
de

m
os

, o
nl

in
e 

la
bs

 t
o 

le
ar

n 
la

b 
sk

ill
s 

as
 w

el
l a

s 
co

nt
en

t.”



10 T. A. ROMAN ET AL.

M
h h

s 
ch

em
  

ye
ar

 2

9th
 g

ra
de

 B
io

lo
gy

, 
12

th
 g

ra
de

 
ch

em
is

tr
y

”T
he

 m
ai

n 
th

in
g 

fo
r 

m
e 

w
as

 a
da

pt
in

g 
as

si
gn

m
en

ts
 

fo
r 

th
e 

ki
ds

 w
ith

ou
t 

in
te

rn
et

 a
cc

es
s 

or
 m

ea
ns

 t
o 

co
nt

ac
t 

m
e.”

“i 
fe

lt 
un

pr
ep

ar
ed

 in
 h

ow
 t

o 
st

ill
 t

ea
ch

 m
y 

ki
ds

 
w

hi
le

 n
ot

 b
ei

ng
 w

ith
 t

he
m

. i
 f

el
t 

lik
e 

i 
w

as
 

m
or

e 
ju

st
 p

os
tin

g 
st

uf
f 

fo
r 

th
em

 t
o 

do
 t

ha
n 

te
ac

hi
ng

 t
he

m
.”

“i 
w

ou
ld

 li
ke

 t
o 

fin
d 

a 
w

ay
 t

o 
ge

t 
m

or
e 

in
 t

ou
ch

 w
ith

 m
y 

ki
ds

 a
nd

 
co

ns
is

te
nt

ly
 b

e 
ab

le
 t

o 
w

or
k 

w
ith

 
th

em
 r

at
he

r 
th

an
 j

us
t 

gi
ve

 w
or

k 
an

d 
an

sw
er

 q
ue

st
io

ns
.”

yr
 h

s 
Ph

ys
ic

s 
ye

ar
 3

11
th

 a
nd

 1
2th

 g
ra

de
 

h
on

or
s 

Ph
ys

ic
s, 

aP
 

Ph
ys

ic
s 

c 
M

ec
ha

ni
cs

“i 
w

as
 n

ot
 a

bl
e 

to
 g

et
 e

no
ug

h 
ge

nu
in

e 
st

ud
en

t 
fe

ed
ba

ck
 o

n 
th

ei
r 

le
ar

ni
ng

.”
“i 

w
as

 n
ot

 f
ul

ly
 p

re
pa

re
d 

to
 le

ad
 a

 li
ve

 c
la

ss
 

se
ss

io
n 

re
m

ot
el

y.”
(n

o 
re

sp
on

se
 g

iv
en

)

n
T 

h
s 

Bi
ol

og
y 

ye
ar

 3

10
th

 g
ra

de
 B

io
lo

gy
“s

tu
de

nt
 a

cc
es

s 
to

 t
ec

hn
ol

og
y.”

“u
na

bl
e 

to
 c

on
ne

ct
 w

ith
 a

ll 
st

ud
en

ts
—

st
ud

en
ts

 
w

ho
 w

er
e 

en
ga

ge
d 

di
s-

en
ga

ge
d 

be
fo

re
 t

he
 

en
d 

of
 t

he
 y

ea
r.”

“in
cr

ea
se

 v
ar

ie
ty

 o
f 

ta
sk

s 
w

hi
le

 
pr

ev
en

tin
g 

ad
di

tio
na

l b
ar

rie
rs

 t
o 

ac
ce

ss
 o

f 
co

nt
en

t”
lu

 h
s 

Bi
ol

og
y 

ye
ar

 1

9th
 g

ra
de

 B
io

lo
gy

“T
he

 m
os

t 
ch

al
le

ng
in

g 
as

pe
ct

 w
as

 s
tu

de
nt

 
in

vo
lv

em
en

t. 
Th

os
e 

th
at

 w
er

e 
in

vo
lv

ed
 d

id
 g

re
at

 
bu

t 
se

ei
ng

 a
s 

w
e 

ha
d 

lit
tle

 t
im

e 
to

 p
re

pa
re

 
st

ud
en

ts
 f

or
 e

xp
ec

ta
tio

ns
 o

f 
di

st
an

ce
 le

ar
ni

ng
 

m
os

t 
di

d 
no

t 
pa

rt
ic

ip
at

e 
or

 p
ar

tic
ip

at
ed

 o
nl

y 
a 

lit
tle

.”

“d
ef

in
ite

ly
 s

tr
ug

gl
ed

 in
 h

ow
 t

o 
en

ga
ge

 t
he

 
st

ud
en

ts
 e

sp
ec

ia
lly

 d
ur

in
g 

on
lin

e 
m

ee
tin

gs
 

th
ro

ug
h 

go
og

le
 M

ee
t. 

i 
fe

el
 if

 m
y 

st
ud

en
ts

 
ha

d 
ha

d 
m

or
e 

pr
ep

ar
at

io
n 

du
rin

g 
fa

ce
 t

o 
fa

ce
 a

s 
to

 w
ha

t 
di

st
an

ce
 le

ar
ni

ng
 w

ou
ld

 lo
ok

 
lik

e 
i 

w
ou

ld
 h

av
e 

be
en

 m
or

e 
pr

ep
ar

ed
 b

ut
 o

f 
co

ur
se

 t
hi

s 
di

d 
no

t 
ha

pp
en

.”

“T
he

 r
ig

id
ity

 t
ha

t 
is

 p
ut

 f
or

th
 b

y 
so

m
e 

ad
m

in
is

tr
at

io
n.

 i
 u

nd
er

st
an

d 
it 

ne
ed

s 
to

 b
e 

un
ifo

rm
 b

ut
 it

 is
 h

ar
d 

to
 t

re
at

 r
em

ot
e 

cl
as

se
s 

lik
e 

a 
no

rm
al

 
sc

ho
ol

 d
ay

. T
he

 f
or

m
at

 c
al

ls
 f

or
 a

 
ne

w
 m

od
el

 f
or

 t
he

 s
ch

oo
l d

ay
. 

st
ud

en
ts

 s
ho

ul
d 

ha
ve

 t
he

 f
le

xi
bi

lit
y 

to
 w

or
k 

‘a
ty

pi
ca

l’ 
ho

ur
s.”

Kc
 h

s 
BT

ec
, c

s 
ye

ar
 2

10
th

 g
ra

de
 b

io
lo

gy
, 

9t
h 

co
m

pu
te

r 
sc

ie
nc

e,
 1

1t
h 

ge
ne

tic
s, 

10
-1

2t
h 

Bi
ot

ec
hn

ol
og

y

“M
ai

nt
ai

ni
ng

 c
om

m
un

ic
at

io
n 

an
d 

so
ci

al
 e

ng
ag

em
en

t 
w

ith
 m

y 
st

ud
en

ts
 a

s 
w

el
l a

s 
th

e 
is

su
e 

of
 g

ra
de

s 
no

 lo
ng

er
 m

ot
iv

at
in

g 
so

m
e 

st
ud

en
ts

.”

“[
M

y 
sc

ho
ol

 d
is

tr
ic

t]
 d

oe
sn

’t 
us

e 
a 

ce
nt

ra
liz

ed
 

le
ar

ni
ng

 p
la

tfo
rm

 s
o 

w
e 

ha
d 

to
 e

ac
h 

fig
ur

e 
so

m
et

hi
ng

 o
ut

 o
n 

th
e 

fly
. i

 a
ls

o 
fe

el
 li

ke
 i 

w
as

 u
np

re
pa

re
d 

fo
r 

th
e 

ex
pe

ct
at

io
ns

 o
f 

co
nt

ac
tin

g 
st

ud
en

ts
 a

nd
 p

ar
en

ts
 in

 o
rd

er
 t

o 
m

ai
nt

ai
n 

pa
rt

ic
ip

at
io

n.
”

“l
ac

k 
of

 c
om

m
un

ic
at

io
n 

an
d 

re
la

tio
ns

 
be

tw
ee

n 
st

ud
en

ts
.”



JOuRNAL Of RESEARCh ON TEChNOLOgy IN EDuCATION 11

Asynchronous learning activities focused on reflection and project planning using tools intro-
duced during the synchronous sessions, including theoretical readings, asynchronous discussions, 
project planning, and project development work. The design of asynchronous activities modeled 
ways that the Fellows could engage learners in their own classrooms (e.g., facilitating asynchro-
nous discussions through Slack or Microsoft Teams, sharing project updates within collaborative 
documents, annotating readings via Hypothes.is). Overall, the Fellows completed an additional 
five to ten hours of work outside of scheduled synchronous sessions.

To ensure that the PD met the individual needs of each teacher, a framework of personalized 
learning (Lokey-Vega & Stephens, 2019) guided the overarching purpose of the PD experience. 
The central PD goal was to introduce the Fellows to the dimensions of student engagement, to 
encourage the Fellows to use those theories to inform their online teaching practice in fall 2020, 
and to support the Fellows in the design and creation of a project for fall 2020 implementation. 
The goal was to support the Fellows’ agency, as is congruent with recommended best practice 
for cohort-based PD (Trust & Horrocks, 2017).

To support the Fellows in the creation of their projects, each Fellow met one-on-one with 
an instructional technology faculty member (first author) for one-hour co-planning sessions in 
the second week of the PD experience. The faculty member introduced specific content-based 
instructional tools and strategies that would support the Fellows in meeting their outlined goals. 
The Fellows were specifically asked to consider dimensions of learner engagement in the design 
of their project, as they had read and collaboratively annotated the articles by Bond and Bedenlier 
(2019) and Borup, Jensen, et al. (2020). For replication purposes, the structure and organization 
of the PD are synthesized in Appendix A.

Data collection

Data collected during summer 2020 included a needs analysis survey distributed via Qualtrics, 
co-planning sessions, teacher artifacts, video recordings of synchronous sessions, and individual 
exit interviews with all participants. Teacher artifacts included initial reflections on spring 2020 
teaching (see Appendix B), workshop assignments (e.g., mid-point project plans), and presenta-
tions created by participants during the PD workshops. Survey data informed the design and 
content of the workshop and provided information about the participants’ prior experiences with 
student engagement before and after the onset of COVID-19 in spring 2020. Interviews were 
conducted using Zoom video conferencing software, recorded, and transcribed with Otter.ai. The 
interview protocol asked teacher participants to describe how they engaged learners during the 
abrupt change to emergency online teaching, and what they would prefer to do differently in 
the upcoming school year (see Appendix C). Artifacts were examined to identify the dimensions 
of student engagement (behavioral, cognitive, affective, social) that teachers prioritized during 
COVID-19 teaching and learning as well as the principles of trauma-informed teaching.

Data analysis

The first author created a theory-driven codebook (DeCuir-Gunby et al., 2011). Codes were 
derived from Bond et al.’s (2020) indicators of student engagement (see Table 1) and disengage-
ment (see Table 2) and principles of trauma-informed teaching (see Table 3) curated by Carello 
(2020). Given that the ACE framework (Borup, Graham, et al., 2020) included student dimensions 
of affective, behavioral, and cognitive academic engagement with a sociocultural view of learning, 
the overlap of the ACE framework on aspects of Bond et al.’s (2020) Bioecological Model of 
Influences on Student Engagement (see Figure 1) did not require a separate coding structure as 
affective, behavioral, cognitive, and social indicators were accounted for. Prior to data analysis, 
the research team met to discuss the codebook, agree upon definitions and receive training from 
the first author on coding the data. The finalized codebook and data were imported into Atlas.
ti Cloud.
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The second, third and fourth authors divided the data and analyzed their assigned participant’s 
data in chronological order: (a) pre-reflection; (b) project presentation transcript and workshop 
assignments (e.g., mid-point project updates, final presentations with instructional materials); 
and (d) exit interview transcript. Formative workshop activities (e.g., Spiral responses) and 
one-on-one coaching sessions were not coded. Once the initial coding was complete, the research 
team met to discuss the patterns in the data across participants. Initial findings warranted a 
revision to the codebook to include social engagement indicators (Fredricks, Wang, et al., 2016). 
The first author then returned to the data in totality to re-code for social engagement and to 
check for reliability across all data segments coded by the other researchers. The research team 
met again to discuss discrepancies in the data analysis and come to agreement before finalizing 
their interpretations of the data. The first author created an audit trail to document data col-
lection and analysis decisions. Verification techniques to ensure trustworthiness included reliability 
checking, triangulation of all data sources, member checking and seeking out disconfirming 
evidence.

Findings

In the sections below, we detail the findings relative to each of the three research questions. 
Given the qualitative nature of the findings, we present the data alongside interpretations of the 
findings to aid in reader understanding given the nature of the case.

RQ1. What were secondary STEM teachers’ perceptions of student engagement in their 
courses in spring 2020 before and during COVID-19?

To answer the first research question, we coded and analyzed all survey data and initial reflec-
tions, both of which were collected after the 2019-2020 school year ended and before participants 
engaged in any summer PD sessions. The survey provided an opportunity for the participants 
to share the pedagogical challenges they faced during the initial months of the pandemic, and 
the desire to enhance their teaching practices in preparation for fall 2020. Initial reflection 
prompts (see Appendix B) enabled the participants to more deeply reflect on that time period 
to make meaning of their experiences with student engagement (Brookfield, 2017).

RQ1 findings from the survey data
In the survey, when asked about their challenges associated with rapid online learning, all 
participants identified students’ lack of online interaction and engagement as problematic. Select 
participants cited students’ lack of access to the internet, and the lack of a centralized learning 
platform as barriers to promoting learner engagement. The student engagement challenge was 
compounded by the state-wide “do no harm” grading policy which did not allow students’ 
overall course grade to drop from where it existed prior to the onset of emergency remote 
teaching.

All participants reported confidence in using technology (e.g., Google Classroom, Remind, 
Schoology, class blogs) to communicate with and engage students in learning during face-to-face 
instruction. When asked what technology tools had been/would continue to be essential for 
promoting student engagement in fall 2020 learning, the participants overwhelmingly identified 
a centralized online learning platform that enabled easy access for student interaction, tools to 
facilitate a flipped classroom, and strategies to assist with adapting face-to-face engagement 
activities to an online environment as essential for effective remote teaching.

RQ1 findings from the initial reflection data
The initial reflection prompts (see Appendix A) asked participants to describe their teaching 
experiences before and after COVID-19 school closures, but to a greater extent and in more 
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detail than the survey. Coding of the initial reflections generated patterns across the indicators 
within cognitive, affective, behavioral, and social student engagement domains (Bond et al., 2020). 
Codes that emerged in high frequency from data analyzed across all participants are italicized 
in the descriptions of the findings below.

Participant descriptions of learner engagement during face-to-face teaching prior to the 
COVID-19 pandemic focused overwhelmingly on cognitive, behavioral, and social engagement 
indicators with less emphasis on affective indicators (see Table 5). During face-to-face teaching, 
participants most frequently perceived cognitive engagement as (a) critical thinking and deep 
learning through problem-solving; (b) self-regulation enhanced by goal setting; (c) integrating 
ideas/inquiry-based observations during science labs; and (d) the use of sophisticated learning 
strategies that enables the exploration of concepts and collaboration among peers. Additionally, 
participants identified the behavioral indicator participation/involvement as critical to promoting 
understanding, responsibility, and accountability. Both science and mathematics respondents 
identified participation most frequently as a behavioral indicator of learner engagement in the 
classroom. For example, a mathematics teacher participant described participation as, “doing, 
rather than just watching” (TG, Initial Reflection), as well as “participating with your group and 
not relying only on other members” (TG, Initial Reflection). A science teacher participant stated, 
“engaged students complete all of the assignments on time and put in more work when it is 
required to master content” (YR, Initial Reflection). Similarly, a mathematics teacher participant 
stated “…to show they understand the material, the student is completing their assignments” 
(LN, Initial Reflection) as evidence of student engagement. With respect to social engagement, 
participants identified (a) learning from peers and (b) trying to understand others’ ideas as 
important practices to supporting student engagement and learning.

The teacher participants also described their experiences with student disengagement. In the 
initial reflection data, participants cited behavioral disengagement indicators (see Table 6), more 
than affective, cognitive, and social indicators noted prior to the pandemic. Participants cited 
face-to-face behavioral disengagement indicators as distracted, associated with “students on their 
phones” (BC, Initial Reflection), “having issues with note-taking” (EP, Initial Reflection), and 
“talking to other students during lecture” (KD, Initial Reflection) as described by both science 
and mathematics teacher participants. Participants’ pre-COVID-19 perceptions of affective dis-
engagement included indicators such as boredom during the facilitation of in class assignments 
and students becoming overwhelmed due to “the amount of change in such a short time” (BC, 
initial reflection). One mathematics teacher participant stated, “if I did the same assignment 
every day, students would get bored, so it’s important to switch up the assignments to promote 
engagement” (LN, Initial Reflection). Before COVID-19, students had greater opportunity to 
engage in discourse during lessons and groupwork. A science teacher participant indicated that 
“students talking to each other for long periods of time about topics not related to class” as an 
example of student disengagement (KD, Initial Reflection).

Table 5. initial reflection total engagement indicators.
cognitive 
engagement

Behavioral  
engagement

affective 
engagement

social 
engagement

face to face Teaching
68 41 18 33
remote Teaching
6 33 4 12

Table 6. initial reflection total disengagement indicators.

cognitive disengagement
Behavioral  

disengagement
affective  

disengagement
social 

disengagement

face to face Teaching
7 20 9 2
remote Teaching
12 19 5 4
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During remote teaching in Spring 2020, participants identified student disengagement indi-
cators most frequently as cognitive and behavioral. For example, with respect to cognitive dis-
engagement students lacked interest or enthusiasm (apathy) and helplessness associated with 
technology access. During remote teaching, some students were absent or unprepared because, 
through no fault of their own, they experienced issues with attending class remotely due to a 
lack of technology or internet access.

RQ2. What learner engagement indicators do secondary STEM teachers intend to promote 
in fall 2020 and how?

Results from research question two were derived from coded responses of participants’ initial 
written reflections (questions 6 and 7 specifically, see Appendix A), project presentation, and 
exit interview transcripts (see Table 7). These data represent participants’ perspectives immedi-
ately before and after the onset of the summer PD workshop as they envisioned their teaching 
practice for the upcoming academic year. Participant comments, relative to student engagement, 
were generally balanced across the cognitive, affective, behavioral, and social engagement domains 
with 105, 107, 119, and 106 codes applied, respectively.

Although the most frequent use of codes applied to these data for all participants were those 
relating to behavioral engagement, the diversity of code use in this dimension was the highest, 
resulting in few strong patterns of behavioral engagement. The most frequent behavioral engage-
ment indicators were student participation during rapid online learning, and to a lesser degree, 
student homework completion and attendance, though less prominent than some indicators cited 
for cognitive engagement. A marked increase in affective engagement indicators emerged from 
the coding of these project presentation and exit interview data in comparison to the pre-PD 
reflection data. This is not a surprise given that the summer workshop focused on the Academic 
Communities of Engagement framework (Borup, Graham, et al., 2020) and an overview of the 
cognitive, affective, and behavioral dimensions for facilitating student engagement with educa-
tional technology (Bond & Bedenlier, 2019).

Table 7. Most frequent engagement indicators by data source.

cognitive indicator
initial 

reflection
Project 

Presentation
exit 

interview

critical thinking 2 5 13
integrating ideas 2 7 9
sophisticated strategies 1 0 11
deep learning 2 4 5
self-regulation 0 7 7
affective indicator initial  

reflection
Project  

Presentation
exit  

interview
sense of connectedness 2 14 6
sense of belonging 1 9 9
sees relevance 0 4 7
interest 1 5 5
Behavioral indicator initial  

reflection
Project  

Presentation
exit  

interview
Participation 8 7 24
attendance 1 1 9
homework completion 3 1 7
access course Material 2 6 6
social indicator initial  

reflection
Project  

Presentation
exit  

interview
interaction 0 14 23
learning from peers 7 10 12
Positive interactions 1 6 7
Teaching self and peers 0 4 5
understand others’ ideas 2 2 6
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Cognitive engagement indicators
Cognitive engagement indicators relating to critical thinking included project-based instruction, 
guiding student metacognition, students teaching each other how to solve mathematics problems, 
expanding the array of “real-world” examples of mathematical and scientific phenomena, increas-
ing student choice in the extend-phase of scientific inquiry, and identification of online simu-
lations for use by science students. Applying learning to relevant aspects of students’ out-of-school 
lives most often characterized participants’ discussion of critical thinking. For example, a math-
ematics teacher who asserted that “geometry is everywhere around us” (LN, Exit Interview), 
developed a “parallel city” project in which students analyzed angles of parallel lines cut by 
transversals, applying academic vocabulary to the design of a road system. A science teacher 
made plans during the summer PD workshop to engage each of her freshman environmental 
science students in a long-term citizen science project, conducted as an at-home nature study. 
Integrating ideas was the other cognitive engagement indicator frequently referenced in partici-
pants’ discussion of their plans for fall 2020. This was exemplified by participating teachers’ 
discussion of student use of technology to support increased autonomy during active learning, 
while also providing formative assessment data to enhance teachers’ feedback to students. 
Examples of this included student use of Nearpod and polling tools for online formative assess-
ment, Screencastify to report progress, student use of Desmos for graphical analysis, and student 
use of Spiral to report potential problems with engineering tasks.

Affective engagement indicators
When coding for indicators of affective engagement, the participating teachers’ post-PD project 
presentation and exit interview comments indicated a dramatic increase in references to students’ 
sense of connectedness to school and sense of belonging. In contrast to the initial reflections on 
spring 2020 teaching, which generated very few references to these affective indicators, each of 
the eleven participants discussed fall 2020 teaching in relation to student connection and belong-
ing. Although the planned projects varied based on school context factors, all teacher participants 
attended to class community-building in their designs. Participants echoed the challenge of 
building rapport and class-community with new students during fall 2020 semester. The expec-
tation of online or hybrid instruction led participants to rethink their typical relationship-building 
activities at the onset of a semester, adapting them to virtual modality, as explained by one 
middle school science teacher participant:

I transitioned the “all about me” [learning activity] to a Google Form. I usually keep them on paper, and 
I keep them in a folder on my desk. I also did a Flipgrid activity about how Spring digital learning went 
for them. So they can give me a video in like a minute 30 seconds and tell me what they liked about it, 
what they didn’t, and like what could have been improved. I do have them set up signatures on their 
emails, because I have them send emails for the missing work or if they’re collaborating with their class-
mates. So we do an email setup. I turned the email setup directions [previously completed face-to-face] 
into a Screencastify where I explained how to do that. I also have kids create a Playlist with their favorite 
songs and I make a class Playlist so they can use any of their Music platforms to make that and send it 
to me on Schoology. So I usually do this during the first two to three weeks of school when we start 
building relationships (NY, Project Presentation).

A common view held by participants included fostering students’ sense of belonging through 
collaborative work to enable student support in mathematical problem solving or science inquiry 
learning. The teacher participants emphasized how academic group work fosters a sense of 
connection and belonging. One science teacher stated, “I want to increase the feelings of con-
nectedness between students in the class, knowing that we’re all contributing to science in some 
way” (KC, Project Presentation). Another science teacher who typically “jumps right into content” 
instead of doing “the typical getting to know you stuff ” decided to use Flipgrid student intro-
ductions during the first week of fall 2020 classes, explaining “the video introductions, and that 
whole process…, is really for the affective engagement to try to get students to essentially be 
friends and learn about each other” (YR, Exit Interview). This same teacher planned to use 
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Flipgrid for student presentations of science concepts to peers to “provide a review for other 
students, because then you have the sense of belonging and you have the feeling of being 
appreciated and all those things” (YR, Exit Interview). A mathematics teacher participant asserted 
that “having relationships with your students, and students having relationships with their peers 
affects [learning]. So definitely, now working from home, I think that affects how well students 
will learn and be engaged” (LN, Exit Interview). Participating teachers’ plans to “check-in” with 
individual students consistently was an intention of many participants, focusing on student 
wellness and/or project work.

As instructors in the summer PD workshop, we had an impression that was subsequently 
borne out in the data, that the challenges imposed by COVID-19 had shaped our participants 
toward teaching practices that were more balanced regarding increased attention to the affective 
domain, as opposed to their spring 2020 emphasis of cognitive and behavioral engagement. A 
participant typified this revised focus, explaining that her online science lessons at the start of 
the fall 2020 semester would involve:

…for the first ten minutes…like icebreakers, get to know you and “How’s your day going?” talk. I’m 
thinking more about building those relationships that you typically build in the classroom, but since we’re 
now online, we have to make a more concentrated effort and intentional effort to build those relationships, 
before going into content, and we are leaning more on formative than summative assessments, through 
the virtual labs (BC, Exit Interview).

Common to all participants’ expectation of fall 2020 online teaching was the capacity of their 
school’s virtual learning platform to manage and guide students in small group cooperative 
learning, as depicted by NT (Exit Interview), “My intent is to incorporate Teams and the break-
out sessions in the synchronous activities that we do going forward. So that’s the first, I guess, 
strategy for trying to build a little sense of community.”

Behavioral engagement indicators
The behavioral engagement indicators found in the post-PD data included codes depicting basic 
expectations of student action, those being (in order of frequency) participation, attendance, 
homework completion, and accessing course materials. These behavioral indicators were typically 
representative of participant comments describing a starting point for student engagement or 
the frustration of students being absent or unwilling to take part in synchronous instruction. 
Some participants referenced student discourse about the STEM subject matter as a more sig-
nificant indicator. Apart from two teachers who taught upper-level/AP high school courses, the 
other nine participants described low attendance and shallow engagement during online instruc-
tion from March to May 2020. Considering the start of the fall 2020 academic year, all partic-
ipants articulated a vision of student engagement that was much more interactive and collaborative 
than they were able to achieve during the spring rapid online learning after the summer PD. 
As a science teacher noted:

I want to really avoid what I did in spring, where I would just sort of tell them what they need to do 
and then they go through a list of tasks. To increase engagement, I want to take the time to plan and 
provide space for kids to really talk to each other (NT, Exit Interview).

Developing ways to increase student-talk (e.g., asking questions, engaging in subject-specific 
peer dialogue) was a common focus for the participants for fall 2020 teaching. To achieve this 
goal, teacher participants sought to establish a clear and predictable online learning environment 
with multiple ways for students to communicate online.

Social engagement indicators
Coding participating teachers’ post-PD project presentation and exit interviews for indicators of 
social engagement revealed a distinct increase in references to interaction, while no initial 
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reflections received this code. In their post-PD project presentations, most participants mentioned 
specific technology tools (e.g., Flipgrid, Google Forms, Google Jamboard, Nearpod, Padlet, 
Screencastify, Spiral, Microsoft Teams) as planned support for student interaction. Participants 
completed the summer PD with increased efficacy for supporting collaborative interactions in 
an online learning environment. For example, a science teacher explained:

I am more comfortable with, number one, providing a space for the kids to interact with each other, as 
well as providing the framework for the course that’s more flexible, so even if kids can’t meet me at 9:15 
every day, I will have the content and other things available to the so they can connect some different 
ways (NT, Exit Interview).

Integration of educational technology was more frequently represented in the social engage-
ment indicator coded as learning from peers, in which participants emphasized the importance 
of virtual “rooms” for guiding students to work in collaborative groups, and student use of 
Google Jamboard, Slack, and Flipgrid for reporting-out their thinking to the whole class. Peer 
learning was most often represented as students sharing meaningful work products to benefit 
the class learning community. A chemistry teacher’s periodic trends project, adapted for virtual 
instruction during the summer PD, typifies peer learning through students’ depiction of peri-
odicity applied to analogous personal interests.

RQ3. What principles of trauma-informed teaching do secondary STEM teachers intend to 
promote in fall 2020 and how?

Data analysis indicated that participants made intentional plans to infuse trauma-informed 
teaching principles (Carello, 2020) into their instruction and learning contexts. Six of the seven 
principles were identified across the participants’ exit interview transcripts, project presentation 
transcripts and presentation slides: (a) physical, emotional, social and academic safety; (b) trust-
worthiness and transparency; (c) support and connection; (d) collaboration and mutuality; (e) 
empowerment, voice and choice; and (f) social justice. The remaining principle, (g) resilience, 
growth and change, was not consistently represented in the data (see Table 8 for code frequency 
counts).

Physical, emotional, social, and academic safety
Providing an academic environment in which students feel physically and emotionally safe, 
respected and accepted individually and as a group, and free to make and learn from mistakes 
is a fundamental pre-condition to successfully educating students who are experiencing the 
trauma (Carello, 2020; Carello & Butler, 2015), especially while attending school during a pan-
demic. Participants in this study identified several ways in which they intended to build a safe 
learning environment for their students. Although participants were unsure exactly how the 
school year would begin (e.g., online, blended), they wanted to “build rapport with the students” 
(BC, Exit Interview) and attend to students’ emotional and social safety. NY’s statement during 
her final presentation captured the group’s sentiment, “With the uncertainty of how we would 
return back to school, I wanted to work to digitize most of my beginning of the year activities 
in case we started off with virtual learning for our students.” To this end, participants made 

Table 8. Most frequent trauma-informed teaching principles by data source.
Trauma-informed Teaching Principle initial reflection Project Presentation exit interview

support and connection 26 9 44
Physical, emotional, social, and academic safety 3 11 22
social justice 0 7 17
empowerment, voice, and choice 10 16 15
Trustworthiness and transparency 1 19 15
collaboration and mutuality 11 7 15
resilience, growth, and change 0 2 4
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plans to get to know their students through regular one-on-one virtual conferences, icebreaker 
activities, teacher video introductions, and interest questionnaires. Other ideas included providing 
safe spaces for student to interact with each other in online break-out rooms, student introduc-
tions using FlipGrid, implementing social-emotional learning activities, and establishing online 
netiquette rules. Academic safety was also important to participants. TG’s statement captures 
what many of the other participants wanted to do: “… provide a learning environment where 
[students] can learn together, … building collaboration, and … have a safe environment where 
they feel okay to make mistakes” (Exit Interview). Participants intended to accomplish this via 
non-graded assignments, formative feedback during project “check-ins,” and creating ways for 
students to experience small successes early in the school year to build their confidence.

Trustworthiness and transparency
Establishing clear and consistent expectations for assignments and grading policies as well as 
providing a structure for an online or blended course is key to establishing students’ trust and 
minimizing disappointment or confusion (Carello, 2020). Fostering a sense of belonging through 
collaborative work that guides peer support in mathematical problem solving or science inquiry 
learning characterized a common view of how academic group work fosters student connection 
and belonging to a class community. Given the shift to online instruction at the start of the 
pandemic, the participants’ wanted to be “remote learning ready… this year … making sure 
that there’s consistency and structure so that the students know day one, no matter what, there’s 
going to be a little bit more consistency” (NC, Exit Interview). Some of the strategies they 
sought to implement included re-organizing the online layout of their of courses to make 
assignment directions and due dates easy to locate, establishing deadlines and assignment expec-
tations at the beginning of the semester, and maintaining consistency with assignment scope 
and quantity to avoid overwhelming the students. Other strategies included having students 
engage in weekly warm-up activities and create end-of-unit video journals to summarize what 
they learned.

Support and connection
Data from participants’ initial reflection revealed that all intuitively used the support and con-
nection principle of trauma-informed teaching during COVID-19 remote learning. This included 
providing students with learning support, helping students connect with peers, and communi-
cating with students and parents. The participants attributed their ability to do this based on 
the relationships they established with their students prior to rapid online learning. Nevertheless, 
the teachers did not feel entirely successful as more than half of their students stopped attending 
online class sessions before the 2019–2020 school year ended. Thus, participants were concerned 
that it would be more challenging in fall 2020 to establish a learning community where students 
felt connected if they returned to school online. The data analysis indicated that during the 
2020 fall semester, the participants sought to provide trauma-informed teaching more than any 
other principle. Plans included establishing student-to-student support systems in which students 
could ask questions and obtain help from peers while working on group projects, using Slack 
for asynchronous communication, providing contact information to parents, encouraging com-
munity and family engagement with students (Borup, Jensen, et al., 2020), establishing online 
office hours, and meeting one-on-one with students to discuss existing and needed support 
structures at home and school.

Collaboration and mutuality
The data indicated that participants had a strong desire to promote student collaborations in 
fall 2020, something that had been lacking during remote learning in the spring. They planned 
to use technologies (e.g., Google Jamboard, Google Meet, Slack, MS Teams) to facilitate group 
work, collaborative projects, and student-led discussions. For example, TG was planning to use 
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Google Jamboard, an interactive whiteboard, with her 8th grade mathematics students so they 
could collaborate on problem-solving tasks. Additionally, participants planned ways to advance 
mutuality. One strategy was gathering course input from students, which ranged from generating 
semester goals like “… what would be a great science classroom” (NT, Exit Interview) or using 
feedback polls to garner “… constructive criticism to improve the course” (BC, Exit Interview). 
Another involved using jokes, quotes, memes, or music supplied by the students to create a 
classroom culture that would promote engagement.

Empowerment, voice and choice
To mitigate the loss of control and uncertainty that students felt due to COVID-19 school clo-
sures, teacher participants wanted to empower their students to make choices, develop confidence, 
and increase their competence by giving their students more control over goal setting, project 
choice, assignment options, and technology use to support their learning. For example, EP 
decided to create individual student notebooks in Microsoft Teams so that students could use 
assessment data to specify mathematics goals, create an action plan, and self-evaluate their 
progress. KC created a semester-long service-learning assignment where students would choose 
an environmental Citizen Science project, collect and analyze data, share their project, and create 
an artifact to apply their learning. Other cited strategies included choice boards and peer-teaching 
to encourage academic growth.

Social justice
Six of the 11 participants indicated that they sought to incorporate activities related to social 
issues including Black Lives Matter and COVID-19. Several science teachers planned to connect 
COVID-19 to their science content and the “disproportionate impacts of COVID in the black 
community and the Latinx community” (LU, Exit Interview). BC intended to engage students 
in conversations about “minority science inventors and contributors that get left out of the 
textbooks” (Exit Interview). Two participants (NT and KC) planned to introduce projects based 
on environmental and social justice. Both math and science teachers discussed how best to serve 
their students, giving them space to talk about what was happening around them. NY noted 
that “in light of everything that happened, I think kids need to feel heard in the classroom, 
especially our black and brown kids” (Exit Interview). The five participants who did not have 
plans to incorporate activities related to social justice could not figure out how to “fit it into 
their curriculum” or wanted to emphasize a smooth transition back to school given the likeli-
hood of online learning.

Limitations

A limitation of this research study is that the engagement indicators put forth by Bond et al. 
(2020) are constrained to cognitive, affective, and behavioral dimensions of engagement. To 
create indicators for social engagement, we engaged in collaborative discussion and used Bond 
et al.’s (2020) original indicator list to identify which indicators previously categorized within 
cognitive, affective, or behavioral dimensions fit better as social engagement indicators. We 
determined the indicators based on our interpretation and used the social engagement survey 
items from Fredricks, Wang, et al. (2016) to guide our discussion. Despite these measures, it 
has been argued that “different dimensions of engagement are dependent on each other, inter-
linked rather than discrete and disconnected” (Kahu, 2013, p. 768). The challenge faced by the 
authors of this study in coding the data was the potential overlap of indicators of student 
engagement that could exist in more than one dimension, such as “confidence” (potentially a 
behavioral and affective code). During the coding process, researchers discussed and collectively 
reconciled codes that seemed problematic.



20 T. A. ROMAN ET AL.

Conclusion

In this study, we sought to examine how induction secondary STEM teachers planned for online 
and blended learning that focused on student engagement and responsive instructional practices 
using trauma-informed teaching and learning principles. In the first research question, we iden-
tified secondary STEM teachers’ perceptions of student engagement prior to and immediately 
after the onset of COVID-19 in spring 2020. The themes that emerged from the survey data 
indicate that while participants were confident in using technology to engage students in learning 
during face-to-face instruction, they also experienced challenges associated with students’ lack 
of access to technology and the absence of a centralized learning platform to support student 
interactions with content, peers, and the teacher. Themes that emerged from the initial reflection 
data indicate that participants primarily emphasized cognitive dimensions of student engagement 
before COVID-19, followed by attention to behavioral and social indicators. Behavioral disen-
gagement indicators were perceived as barriers to student engagement before and after the onset 
of COVID-19. During spring 2020 teaching during COVID-19, participants prioritized behavioral 
engagement, and to a lesser extent social engagement, when facilitating and supporting learning 
activities.

In the second research question, we identified the learner engagement indicators that the 
secondary STEM teachers intended to promote in fall 2020. Across the four engagement domains, 
the noteworthy pattern in the data was the participants’ increased focus on social engagement 
indicators (interaction, learning from peers) and new attention given to affective indicators (sense 
of connectedness to school, sense of belonging). Participants continued to be concerned about and 
thus focused on behavioral indicators such as participation and attendance. Likewise, cognitive 
engagement continued to garner attention with participants targeting the top two indicators of 
critical thinking and integrating ideas. The synergy of the engagement indicators that participants 
intended to promote suggests that they developed a renewed vision for student engagement that 
was more interactive, collaborative and project-based in the upcoming school year.

In the third research question, we identified the principles of trauma-informed teaching that 
secondary STEM teachers intended to promote in fall 2020. The themes that emerged from an 
analysis of the exit interviews, project presentations, and presentation slides indicate that, in 
light of uncertainties resulting from the pandemic, STEM teachers were intentional about infusing 
trauma-informed principles into their instructional practice. The majority expressed a commit-
ment to social justice and planned to engage students in activities related to social issues. Further, 
they valued building rapport with students using icebreaker activities, one-on-one virtual con-
ferences, and creating a safe learning environment to connect with students and support student 
learning and academic success. Infusing trauma-informed practices such as physical, emotional, 
social and academic safety, provided students with an opportunity to collaborate and learn from 
each other, and exercise their freedom to learn from mistakes and misconceptions, which fostered 
students’ empowerment and voice as well as their sense of belonging.

Collectively, teachers in this study sought new instructional strategies and approaches to 
engage effective STEM teaching practices within an online environment. They had to rethink 
what learning looks like, how to assess it, and how to promote meaningful student engagement 
and learning during online teaching. While pre-COVID-19 teaching and learning had an emphasis 
on content and assessments which were associated with cognitive and behavioral indicators, 
planning for a fall 2020 return with COVID-19 present compelled teachers to consider the 
importance of connecting content more deeply with the emotional needs of their students.

When teacher participants in this study reflected on their spring 2020 teaching, both in 
face-to-face and remote contexts, the affective dimension of student engagement was not their 
central priority. Cognitive dimensions of student engagement were emphasized prior to the 
COVID-19 pandemic, but once the shutdown occurred in March 2020, behavioral dimensions 
of engagement took precedence. The participants’ positions on student engagement shifted again 
as they prepared for fall 2020 teaching. Why was this so? The participants noted that they had 
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already developed rapport with their students by the time that COVID-19 shut down schools 
in March 2020. With rapport previously established, the teacher participants could focus on 
student behavioral engagement indicators via the tools at their disposal (e.g., assignment sub-
missions, LMS analytics, synchronous session attendance). The participants wanted to continue 
to address curriculum standards, which tend to prioritize cognitive dimensions of learning, but 
the participants recognized that many of their instructional practices were rooted in social 
engagement strategies (e.g., partner work, small group discussions) that they questioned how to 
proceed when emergency remote teaching commenced. The summer 2020 PD experience enabled 
the teacher participants to receive personalized strategies to support all four dimensions of 
student engagement. Based on our analysis of the data in this study, the teacher participants 
prioritized providing their fall 2020 students with opportunities for (a) support and connection 
(trauma-informed teaching principle); (b) interaction (social engagement indicator); (c) partic-
ipation (behavior indicator); (d) connection and belonging (affective indicators); and (e) critical 
thinking and integrating ideas (cognitive indicators).

Discussion and implications

Given the context of COVID-19, we argue that teacher awareness and action in the affective 
domain of student engagement is critical during times of trauma. Frick (2020) recently stressed 
that the affective bonds that teachers and students form are the “most important relationship 
in education systems that must be nurtured” (p. 701). Educators, therefore, should be particularly 
attentive to affective dimensions of student engagement during times of trauma (e.g., COVID-19), 
otherwise other dimensions of engagement may suffer. For example, if teachers emphasize cog-
nitive and social dimensions of engagement (e.g., developing critical thinking skills through peer 
interactions), but students are absent from class (a behavioral engagement indicator) because 
they feel overwhelmed (an affective disengagement indicator), then the affective needs of those 
particular students should be prioritized. In our study, participants’ attention to the affective 
and social dimensions of student engagement increased due to potential for remote learning 
during fall 2020 and the isolating nature of COVID-19 pandemic. The teachers’ actions further 
support the idea that learning contexts and student engagement within those learning contexts 
are inextricably linked (see Xie, 2021).

Implications for practice

The transition to rapid online learning required educators to reexamine their face-to-face instruc-
tional practices. The teachers within this study articulated their intent to take action to support 
affective student engagement and to provide trauma-informed teaching practices in fall 2020, 
but these actions required targeted resources and support. Although technology tools provide 
affordances that teachers can use to promote community, discourse, attention to family engage-
ment, and build home-school connections (Borup, Jensen, et al., 2020), teachers need additional 
support in the area of trauma-informed teaching practices, given the traumatic nature of the 
COVID-19 pandemic (Horesh & Brown, 2020) and the political and social climate. One free 
comprehensive resource that provides foundational training for educators in this area is called 
A Trusted Space (All It Takes, 2020). The resource, developed with the Learning Policy Institute 
and USC’s Rossier School of Education, guides educators in redirecting grief into growth for 
the students that they serve. Another valuable resource that scholars and educators can reference 
a comprehensive interdisciplinary review of trauma-informed practices in schools carried out by 
Thomas et al. (2019). The paper includes a table of trauma-related resources for educators focused 
on understanding the nature and impact of trauma, creating healthy school cultures, and self-care 
strategies for educators.
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The PD program described in this study can be replicated in other in-service teacher contexts. 
Like Trust and Horrocks (2017), we recommend that teachers within a community of practice are 
provided with opportunities to engage in ongoing learning and professional growth tailored to 
their individual needs. Additionally, the potential for the diffusion of innovation (Rogers, 2003) 
exists, as at least half of the teachers in this study shared what they developed during the summer 
with their grade level teams during school pre-planning sessions. As an example, one teacher 
participant organized weekly Zoom meetings for all engineering teachers in their district and they 
led a PD session focused on trauma-informed teaching practices at their school. Another partic-
ipant, new to their school and district, provided leadership by assisting other science teachers in 
setting up courses in Microsoft Teams. A third participant positively described presenting their 
summer PD project to their colleagues during a pre-planning department meeting. These types 
of leadership outreach were not anticipated, given the induction status of the teachers. The out-
reach highlights the potential ripple-effect of personalized, just-in-time teacher PD (Polly et al., 2020).

Implications for theory

This study has theoretical implications that offer potential avenues for future research. In this 
study, we put forth indicators of social engagement based on the work of Bond et al. (2020) 
and informed by Fredricks, Wang, et al. (2016). These social indicators are a first iteration that 
can be refined by other scholars interested in using student engagement indicators for coding 
purposes. Additionally, our analysis of the data using student engagement indicators (Bond et al., 
2020) and trauma-informed teaching practices (Carello, 2020) indicated an overlap between these 
two constructs. Assuming some consensus in the professional education community regarding 
the value of all four engagement domains for supporting student learning, we are encouraged 
that these data potentially support the claim that trauma-informed teaching can strengthen 
student engagement (Rumsey & Milsom, 2018), particularly in the affective and social dimensions 
of engagement during times of trauma and rapid online learning.
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Appendix B

Initial Reflection Prompts on Student Engagement

Rationale for Activity:

During the past several months, you have experienced an unusual experience of remote emergency teaching 
(Hodges et al., 2020) and learning during the COVID-19 pandemic. As you prepare to learn some new techniques 
to promote student engagement for an online/blended learning environment, it is important for you to reflection 
on your experiences in order to make meaning and grow professionally. This is a form of reflection-on-action 
(Schön, 1987).

Directions:
To this end, we would like for you to reflect on the following questions and create thoughtful, rich responses 
to each one.

1. Define learner engagement as it relates to your discipline. Note: this is what you think it should be.
2. What did learner engagement look like in your face-to-face classroom before the pandemic?
3. Discuss any strategies that you employed or tried to employ in your face-to-face classroom to promote 

engagement. Did these work to your satisfaction? Why or why not?
4. What did student engagement look like in your online emergency remote-learning classroom?
5. Discuss any strategies that you employed or tried to employ. Did these work to your satisfaction? Why 

or why not?
6. What do you want student engagement to look like in your online/blended classroom should you work 

remotely in the upcoming academic year?
7. Think about this summer and what you might want to do or create in order to increase learner engage-

ment in the fall if you need to teach online. What are some critical things you think would be helpful 
to do as a teacher to make sure that online learning is successful for your students?

Appendix C

Exit Interview Questions 

1. Previously you defined learner engagement as [insert definition that the individual wrote prior to the summer 
PD]. Knowing what you know now, would you change or expand your previous definition of “learner 
engagement”?
a. What edits to that definition might you make?

2. How do you intend to approach learner engagement during online days this fall?
a. What factors will you look for this fall to see if your students are engaged online?
b. What teaching strategies do you plan to use to create a highly engaged classroom online?

3. As part of your Professional Development this summer, you created a project that you shared out to the 
group during the last synchronous session. Can you describe what you created?
a. What problem were you trying to address through the creation of this project?
b. What new skills or knowledge did you gain this summer that are reflected in the project (e.g., making 

an instructor screencast video for the first time in order to flip instructional time during sync sessions, 
creating a collaborative notebook space for your students

c. Within the project you created, what learner engagement strategies did you include and why?
d. Think on the dimensions of learner engagement. [Share Bond and Bedenlier’s 2020 chart of learner 

engagement on screen to aid in recall—See Table 1]. What aspects of your project touch on those 
three dimensions of learner engagement?

e. Do you think you’ll share your project with your colleagues at your school? Who might you share it 
with? How do you hope that they’ll use it?

4. Before this PD workshop, on a scale of 1 to 10, with 1 being not at all prepared and 10 being incredibly 
prepared, how prepared did you feel to design and implement instruction for rapid online learning/emer-
gency remote teaching in spring 2020?
a. AFTER this PD workshop, on a similar scale of 1 to 10, how prepared do you feel currently to design 

and implement instruction for online/hybrid learning in fall 2020?
b. What did you learn this summer that impacts your perceptions of your ability to teach in an online/

hybrid manner?
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5. Has your school shared what the return to school will entail? What are the plans?
a. How will you tackle that approach this fall in your own classroom?
b. What factors, experiences, etc. inform these plans?

6. Face to face teaching this fall may involve socially distancing within classroom (if/when meeting face to 
face). If students must remain six feet apart, what types of instructional strategies would you like to employ 
to foster learner engagement in the classroom?
a. How might you enable collaboration in a physical classroom setting even if students are spaced at a 

distance?
b. What factors, experiences, etc. inform these plans?

7. During the summer PD, trauma-informed teaching practices and social justice resources were shared and 
discussed. What role do students’ experiences during these challenging times play in your instructional 
decisions?
a. Share on screen the principles of trauma-informed teaching practices to help jog the memory of the Fellows)

i. Did you intuitively integrate any trauma-informed teaching practices listed here during the spring?
ii. Have you intentionally made any plans to address any of these this fall?
iii. If so, what do you plan to do? If not, can you explain why you might not explicitly address it?

b. Since emergency remote teaching ended in the spring, there has been social and political unrest.
i. Do you intend to address these issues this fall?
ii. If so, what do you plan to do/resources you plan to use? If not, can you explain why you might 

not explicitly address it?
8. Thinking to the fall and potentially the spring 2021 semester, what ongoing supports do you need to feel 

supported in blended/online teaching?
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