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ARTICLE [

Making a First Impression: Exploring What
Instructors Do and Say on the First Day of
Introductory STEM Courses

A. Kelly Lane,'® Clara L. Meaders,*® J. Kenny Shuman,* MacKenzie R. Stetzer,'"
Erin L. Vinson,® Brian A. Couch,*'* Michelle K. Smith,*** and Marilyne Stains**
'Department of Biology Teaching and Learning, University of Minnesota, Minneapolis, MN 55455;
‘Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853; $School of
Biological Sciences, University of Nebraska— Lincoln, Lincoln, NE 68588; 'Department of Physics
and Astronomy and; Maine Center for Research in STEM Education, University of Maine, Orono,
ME 04469; “Department of Chemistry, University of Virginia, Charlottesville, VA 22904

ABSTRACT

Student impressions formed during the first day of class can impact course satisfaction and
performance. Despite its potential importance, little is known about how instructors format
the first day of class. Here, we report on observations of the first day of class in 23 introduc-
tory science, technology, engineering, and math (STEM) courses. We first described how
introductory STEM instructors structure their class time by characterizing topics covered
on the first day through inductive coding of class videos. We found that all instructors
discussed policies and basic information. However, a cluster analysis revealed two groups of
instructors who differed primarily in their level of STEM content coverage. We then coded
the videos with the noncontent Instructor Talk framework, which organizes the statements
instructors make unrelated to disciplinary content into several categories and subcate-
gories. Instructors generally focused on building the instructor—student relationship and
establishing classroom culture. Qualitative analysis indicated that instructors varied in the
specificity of their noncontent statements and may have sent mixed messages by making
negatively phrased statements with seemingly positive intentions. These results uncov-
ered variation in instructor actions on the first day of class and can help instructors more
effectively plan this day by providing messages that set students up for success.

INTRODUCTION

Introductory science, technology, engineering, and math (STEM) courses often serve
as undergraduate students’ introduction to STEM disciplines and associated majors.
These courses offer opportunities to foster a sense of belonging in students and estab-
lish students’ science identities, especially for students from groups underrepresented
in STEM (e.g., Schinske et al., 2016; Trujillo and Tanner, 2014; Sax et al., 2018). The
first day of class may be an especially important time point, as it could be used to
mitigate student concerns, establish course norms, communicate the importance of
course activities, and increase student motivation through promoting positive student
interactions and explanation of instructional choices (DiClementi and Handelsman,
2005; Nilson, 2010; Chasteen, 2013, 2020; Seidel and Tanner, 2013; Brazeal et al.,
2016; Meaders et al., 2019).

There are abundant resources intended to help instructors design the first day of
class. For example, many teaching and learning centers provide guidance on their
websites and offer workshops on this topic. Peer-reviewed publications also provide
support, such as suggestions for how instructors can introduce themselves and stu-
dents to one another as well as recommendations for setting course expectations and
motivating students (Anderson et al., 2011). However, empirical investigations about
how college instructors are using the first day of class are lacking.
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To date, most studies exploring the first day of a course have
used surveys to characterize student preferences for the struc-
ture and type of content provided and to understand how the
first day impacts longer-term student impressions of the course.
The results showed that students in multiple psychology courses
preferred overviews of course requirements, faculty expecta-
tions, and information about how to get a good grade (e.g.,
grading standards, workloads, study tips; Perlman and McCann,
1999; Henslee et al., 2006; Eskine and Hammer, 2017). Stu-
dents had mixed feelings about introducing content on the first
day, with more than a quarter of students saying it was unpref-
erable (Perlman and McCann, 1999; Henslee et al., 2006).
Although studies of student preferences did not show commu-
nity building as a top preference for the first day (Perlman and
McCann, 1999; Henslee et al.,, 2006; Eskine and Hammer,
2017), studies focused on community-building interventions
showed positive impacts on students (Hermann et al., 2010;
McGinley and Jones, 2014; Robinson, 2019). Students who
participated in reciprocal interview ice-breaker activities in
psychology courses reported that their instructors were more
welcoming of student questions and felt that course expecta-
tions were more clearly communicated (Hermann et al., 2010;
McGinley and Jones, 2014; Robinson, 2019). In one study,
these positive impressions lasted throughout the semester and
resulted in higher course evaluations for the sections that used
the reciprocal interview activity than for the sections without
the activity (Hermann et al., 2010). Another study of psychol-
ogy students showed that students’ impressions of the course
and instructor after the first class period persisted until the end
of the semester and were reflected on course evaluations (Laws
et al., 2010).

The tone instructors set on the first day of class can also have
lasting impact on students. In one study, students in an intro-
ductory psychology course were randomly assigned to watch a
video of the professor on the first day (Wilson and Wilson,
2007). Half of the students watched a video of the professor
using a positive tone, dismissing the class early, and assigning
no homework. The other half watched a video of the same pro-
fessor using an emotionless tone, teaching the full class period,
and assigning homework. Students who experienced the first
video reported greater motivation throughout the course and
received significantly higher course grades than their peers who
experienced the second video.

Despite the importance of the first day, to our knowledge,
only one study provides insight on how instructors use this class
time (Friedrich et al., 1993). In this study, 251 students of 145
instructors from across 31 academic departments, including
both STEM and non-STEM disciplines, were surveyed on the
types of information their instructors provided on the first day
of class. All students reported experiencing lecture, and most
(81.6%) reported that the lecture focused on course content.
Students who reported the highest degrees of initial satisfaction
more often came from courses in which instructors had shared
information about their educational backgrounds, teaching
experience, or lives beyond academia. Self-disclosure of this
type of information was reported for roughly two-thirds of the
instructors.

The literature previously presented demonstrates that the
structure of the first day impacts students’ satisfaction with a
course and their learning outcomes. These findings align with
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studies that have shown an association between positive class-
room climate and student performance (e.g., Cabrera et al.,
1999; McKinney et al., 2006). What instructors do and say in a
classroom can help establish a positive learning environment
through increasing student buy-in to course activities, reducing
stereotype threat, and increasing instructor immediacy—
instructor behaviors that serve to decrease the social and emo-
tional distance between the instructor and students (e.g.,
Croizet and Claire, 1998; Spencer et al., 1999; Witt et al., 2004;
Creasey et al. 2009; Austin, 2015). Given the many goals that
might be addressed on the first day (creating community, estab-
lishing policy, etc.), how instructors choose to spend this time
influences what they can accomplish during this class period
and sends signals to students regarding instructors’ priorities.
For example, if instructors spend most of their time lecturing
about content, they may miss an early opportunity to establish
the type of positive learning environment that fosters student
success.

Given the prior focus on student preferences in psychology
courses and lack of observation-based information on what
instructors do and say on the first day, we aimed to 1) deter-
mine how STEM instructors balance their time between content
and noncontent topics and 2) characterize the messages these
instructors use to establish learning environments on the first
day of a course. We pursued these goals by observing and ana-
lyzing the first day of 23 introductory STEM courses at three
universities using inductive coding and the noncontent Instruc-
tor Talk framework (Seidel et al., 2015; Harrison et al., 2019).
We focused on introductory STEM courses, as opposed to
upper-division courses, because students often leave STEM
majors between the first and second years, indicating that
students’ experiences in these first-year courses may be vital to
their persistence (Seymour and Hewitt, 1997; Seymour and
Hunter, 2019). Introductory STEM courses also have a reputa-
tion as barriers to student retention and diversity in STEM
(Mervis, 2011). Moreover, students often experience a large
instructional shift between high school and college introductory
STEM courses, which may contribute to students’ course expec-
tations and concerns (Brown et al., 2017; Akiha et al., 2018;
Meaders et al., 2019, 2020). In richly characterizing the first
day of class, we sought to gain insights into how this class
period can set the tone for the entire course and student expe-
riences within STEM programs.

METHODS

Faculty Participants

Participants were recruited through voluntary, yearlong,
faculty professional development programs that supported
effective, data-driven teaching practices in introductory STEM
classes. All three universities included in this study are
research-intensive and doctoral-granting institutions located
in the United States. Two of the universities are public, and the
third is both public and private. Collectively, these faculty
taught 23 introductory-level courses across 10 STEM disci-
plines. Five courses had multiple instructors, whereas the rest
had only a single instructor. To protect identities of courses
and instructors and for ease of communication, we refer to
each course as if it had only a single instructor and do not
delineate coding or quotes between individual instructors for
a course. We video-recorded the first day of class for all courses
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TABLE 1. Summary of the two coding strategies, data visualization, and statistical tests.

Topics: coded each second of a class period Instructor Talk: coded for presence/absence at 1-minute intervals®

Noncontent (e.g., Policies and Basic
Information)

STEM Content

Trends across instructors: box plot

Trends for individual instructors: heat map

Hierarchical agglomerative cluster analysis;
Kruskal-Wallis rank sum tests using
cluster output

Coding

Data visualization

Statistical tests

See Supplemental Table 2 for codes; all Instructor Talk codes either positively
phrased or negatively phrased

Trends across instructors: box plot

Trends for individual instructors: heat map

Pearson correlation tests between instructor’s total percentage of 1-minute
intervals for each category and their average COPUS profiles

anstructor Talk could be present during coverage of either noncontent or content topic periods. If present during content coverage, Instructor Talk consisted of messaging
accompanying content delivery (e.g., comments encouraging student questions related to content).

in Fall 2018 using a single camera placed at the back of the
lecture hall, and we used two strategies for coding, outlined in
Table 1.

Coding for Topics

We used an inductive coding approach to identify the various
topics, including STEM content and noncontent, discussed on
the first day. We analyzed the videos using this lens to identify
how instructors chose to use their time on the first day. Authors
C.L.M. and AXK.L. developed the codes for this analysis by
watching three first-day videos and creating an initial list of
topics. Authors A.K.L. and J.K.S. then further refined this list by
writing definitions for each topic, coding randomly selected sec-
tions of videos, and then discussing and iteratively revising each
topic and definition to align their thinking (final codebook is
provided in Supplemental Table 1). Once the topics were
well-defined, J.K.S. watched all of the first-day videos and
labeled each second with a topic from the list accounting for all
of the class time. For any periods of time that were challenging
to assign, J.K.S. and A.K.L. discussed these sections and came to
a consensus.

Piloting and Modifying the Instructor Talk Framework

To categorize what instructors say on the first day of class unre-
lated to content, we used the Instructor Talk framework, which
was developed while observing biology courses over an entire
semester (Seidel et al., 2015; Harrison et al. 2019). Instructor
Talk is language used by the instructor to establish the learning
environment (e.g., building the instructor-student relationship,
establishing classroom culture), but it is not directly related to
the content taught in the course. This framework focuses on
messaging that instructors provide, and previous work has
shown that Instructor Talk is more prevalent on the first day
compared with the rest of the semester (Seidel et al., 2015).
The framework also serves as a codebook that consists of a list
of codes organized into categories (see Supplemental Table 2).
Because “framework” is the broader term, we will use it instead
of “codebook” throughout the article.

Before we began coding the videos of the first day of class,
two coders (A.K.L. and C.L.M.) assessed the utility of the
Instructor Talk framework by watching and discussing three
videos. After each video, the coders described what was
captured or inconsistent with the Instructor Talk framework,
revising categories and codes to align with our sample (e.g.,
accounting for our interdisciplinary sample by removing specific
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references to biology in two codes: Building a Biology Commu-
nity among Students and Connecting Biology to the Real World
and Career). Additional examples of how codes were changed
are provided in Supplemental Methods 1.

Next, the coders watched four additional videos to test the
revised framework. While coding these videos and reviewing
the initial notes, the coders further altered the framework to
align with what was observed during the first day and to ensure
that each category reflected a discrete theme based on our
understanding and application of the codes. The final, revised
Instructor Talk framework, showing changes from the original
framework, can be found in Supplemental Table 2. Overall, our
final framework remained highly similar to the original frame-
work, with most of the modifications being about the organiza-
tion of codes within larger categories.

Coding Using the Instructor Talk Framework
There were three stages to the coding process for Instructor Talk.
First, videos were divided into 1-minute intervals similar to a
segmented observation protocol, such as the Classroom Obser-
vation Protocol for Undergraduate STEM (COPUS; Smith et al.,
2013), and every minute was coded with all codes that occurred.
While previous publications relied on transcripts of audio record-
ings (Seidel et al., 2015; Harrison et al., 2019), we used video in
order to see the classroom context, which allowed us to better
understand times when instructors were not speaking and the
activity that was happening at the time of each statement.
Second, C.L.M. and A.K.L. independently watched and
coded the 1-minute intervals for the presence or absence of
positively phrased Instructor Talk framework codes. Through-
out the individual coding process, each coder watched all vid-
eos at least twice and rewatched sections as needed. While
coding, coders took notes about what occurred in each inter-
val and the reasons for their coding choices. The coders then
met and discussed each minute, rewatched intervals as neces-
sary, came to consensus for how to code the intervals, and
marked any instances of Instructor Talk not captured by the
framework as Other. Consensus coding is a common practice
for data for which different interrater reliability calculations
are prohibited by the data format or quantity, such as not hav-
ing sufficient amounts of data to have a test data set or having
codes that are used infrequently (e.g., Stemler, 2004; Harry et
al., 2005). During these meetings, the coders took additional
notes to describe the range of statements that fell under a
given code.

20:ar7, 3
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Third, an expansion to the Instructor Talk framework to
include negatively phrased talk was published during our anal-
ysis; thus, our coding for negatively phrased talk involved a
different method (Harrison et al., 2019). During the process of
taking notes on each 1-minute interval, the coders paid atten-
tion to instances of negatively phrased talk. Thus, C.L.M. and
AK.L. individually returned to the videos to code for the pres-
ence and absence of the negatively phrased Instructor Talk
codes, relying on their prior notes and rewatching intervals as
necessary. Again, the coders met and came to consensus about
the use of the negatively phrased codes. Coders were conserva-
tive in their assignment of negatively phrased codes, mirroring
the methods from the original framework (Harrison et al.,
2019). In instances when it was unclear whether an idea was
negatively phrased, it was assumed to be positively phrased, as
was done in Harrison et al. (2019).

Finally, we used the notes made while coding and our
in-depth knowledge of the videos to identify broader themes.
As part of this sense-making process, we focused on identifying
any themes that spanned across codes or ideas that regularly
occurred in the Other code (Saldafa, 2015). We chose not to
develop new codes for ideas in the Other category (e.g., dis-
cussing academic honesty policies), as they were too specific or
did not align well with the original Instructor Talk framework.
This process allowed us to better elaborate how instructors
used codes to achieve shared goals and how they differed in
their use of certain codes and to identify new ideas that had not
arisen prominently outside the first day.

Characterizing Class Teaching Practices with COPUS

To characterize the instructional practices used by the partici-
pating faculty, we used the COPUS (Smith et al., 2013) and the
COPUS Analyzer tool (Stains et al., 2018) to generate COPUS
profiles for each instructor for both the first day of class and the
subsequent four to five class periods. The COPUSprofiles tool
uses COPUS results to categorize a class period into one of three
clusters: didactic, interactive, or student-centered teaching
practices. The faculty included in our study exhibited a wide
range of COPUS profiles on the first day as well as in subse-
quent class periods (Supplemental Figure 1).

Data Visualization and Statistical Analysis

All analyses were performed in R (RStudio Team, 2016;
R Core Team, 2019). We used the ggplot2 and RColorBrewer
packages (Neuwirth, 2014; Wickham, 2016) to create box
plots that provided visualizations of the overall time instruc-
tors spent on topics and the percentage of 1-minute intervals
instructors spent on Instructor Talk. The box plots provided a
method of identifying the most common categories of topics
and Instructor Talk and visualizing the mean, median, and
variation within each coding category. We then used the gplots
package (Warnes et al., 2020) to create heat maps showing
how individual instructors spent time on topics and Instructor
Talk. The heat maps allowed us to explore whether there were
patterns in how individual instructors structured the first day
of class.

Because the heat maps of topics pointed to the presence of
two groups of instructors, we applied hierarchical agglomera-
tive cluster analysis using the gplots package in R (Warnes
et al., 2020) with Euclidean distance values and weighted-pair
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group methods with arithmetic means. This analysis focused
only on identifying clusters of instructors based on topics cov-
ered. We used approaches similar to the analyses described in
Zagallo et al. (2019) by performing the analyses multiple times
with different linkage algorithms and comparing the resulting
dendrograms to identify consistent faculty clusters.

Once we established two clusters based on topic patterns,
we explored whether there were differences based on other
variables between the groups. Differences in topics covered
during the first day could be due to external constraints, such
as class period length, course size, or university, or might be
attributable to the instructional strategies instructors will use
later in the semester. Instructors in our study taught courses of
either 50- or 75+-minute length, which we designated as
“short” or “long” class periods, respectively. We assigned
instructors who ended their classes early to either 50- or
75+-minute class periods based on the scheduled class time.
Course sizes varied between 20 and 565 students, and we
divided these into three categories: small (< 50 students),
medium (50-110 students), and large (> 110 students) based
on designations outlined in Freeman et al. (2014). Finally, we
calculated an average COPUS profile from four to five subse-
quent class periods to generalize each instructor’s overall
instructional practices (further described in Supplemental
Methods 2). We then used the kruskal.test function to perform
Kruskal-Wallis rank-sum tests comparing instructors from the
two output clusters based on either class period length, course
size, instructional practices during the semester, and univer-
sity affiliation. The Kruskal-Wallis rank-sum test is a nonpara-
metric test that can be used to identify whether ordinal depen-
dent variables (cluster group) have similar rankings across
categorical independent variables (course characteristic vari-
ables), allowing for three or more levels within the indepen-
dent variable (McDonald, 2014).

Finally, the heat map of Instructor Talk indicated that one
category was driving variation among instructors, so we did not
conduct cluster analyses. To understand how Instructor Talk
might be used to set up course teaching practices, we used the
corr.test function to calculate pairwise correlations between the
percentage of 1-minute intervals with individual categories of
Instructor Talk and instructors’ average COPUS profiles
(Supplemental Methods 2). For this analysis, we tested the cor-
relation of each positively phrased category with instructional
practices and collapsed the negatively phrased categories into
one negatively phrased variable that represented the total
percentage of 1-minute intervals that an instructor used any
negatively phrased talk.

RESULTS

STEM Instructors Vary in How They Structure the First Day
of Class

Across 23 different STEM courses, we identified nine topics
covered by instructors on the first day: eight noncontent top-
ics plus STEM content (Figure 1 and Supplemental Table 1).
The most prevalent topic was Policies and Basic Information;
all instructors dedicated time to discussing this noncontent
topic, spending on average 38% (SD £ 20%) of their time on
this topic (Figure 1A). The second most common activity was
covering STEM Content. Although the instructors overall
dedicated an average of 18% (SD + 20%) of time to STEM
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Topic

Policies & basic information

STEM content

Instructional strategies
Goals & relevance of the course
Instructional technologies
Introduce instructor to the students

Introduce students to each other

Surveys
Tips for success
Other

Policies & basic information

STEM content

Instructional strategies
Goals & relevance of the course
Instructional technologies
Introduce instructor to the students

Introduce students to each other

Surveys
Tips for success
Other

Grayscale key

0 20 40 60
Percent of class time

Time spent on first day topics

50 75 100

f'i

Mo e L O O | e

Lower STEM content
coverage

Higher STEM content
coverage

FIGURE 1. Time spent on first-day topics. (A) Box plots of the total percentage of time
spent on each topic. Boxes represent the interquartile range (IQR) for each topic. Whiskers
represent 1.5 times the IQR. Lines within each box represent the median, and diamonds
represent the mean for that talking point. Circles represent the data from each of the 23
classes and are included to show the spread of time within each topic. (B) Heat map
depicting how individual instructors structure their class periods. Each column depicts the
topics covered by one instructor. Values (black-to-white scale) indicate the total percent-
age of in-class time instructors spent on a particular topic. Instructors are ordered
according to their clustering in the dendrogram below the heat map, calculated by using
hierarchical agglomerative cluster analysis. The two clusters are labeled as “Higher STEM
content coverage” and “Lower STEM content coverage.”

Higher STEM

Lower STEM

content

Inst 5 -

Inst 16 -

Topics
Policies & basic information
STEM content
* Instructional strategies
Goals & relevance of the course
Instructional technologies

Inst 214

Inst 22+

Introduce instructor to students
Introduce students to each other
Surveys

I Tips for success

Overlapping topics

Other

*

0

10 20 30 40 50

Dead time

Minutes of class

FIGURE 2. Timeline of topics in four classes. Randomly selected, 50-minute classes are
shown from the higher and lower STEM Content clusters. Colors indicate when the
instructor (abbreviated “Inst.”) was discussing a particular topic, and classes that ended
early are denoted with an asterisk. All instructors are shown in Supplemental Figure 2.
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Content, only 56% of the instructors cov-
ered this topic. Other topics covered to a
lesser extent included introducing
Instructional Strategies or Instructional
Technologies, discussing the Goals and
Relevance of the Course, taking time to
Introduce Instructor to the Students or
Students to Each Other, discussing or tak-
ing course Surveys, or providing Tips for
Success. As the heat map in Figure 1B
indicates, there was great variation across
instructors in terms of how they struc-
tured the first day.

We used cluster analysis to identify pat-
terns of topics covered among our instruc-
tor sample (Figure 1B). Two groups of
instructors emerged from this analysis: one
group dedicated a large amount of time to
introducing Policies and Basic Information
and little to no time on STEM Content
(lower STEM content coverage group) and
a second group balanced their time
between Policies and Basic Information
and STEM Content (higher STEM content
coverage group). We investigated whether
the differences in clustering were associ-
ated with any course characteristics includ-
ing differences in available class time,
course size, university affiliation, and the
instructional practices used later by the
instructor as determined by the distribu-
tion of COPUS profiles for four to five class
periods after the first day (Supplemental
Methods 2). We found no significant differ-
ences between the lower and higher STEM
content coverage groups based on these
variables using Kruskal-Wallis tests (Sup-
plemental Table 3), suggesting that the
amount of policy or content included
during the first day is an instructional
choice rather than being based upon these
course characteristics.

Looking more closely at the topics cov-
ered, we found that instructors covered an
average of 5.2 (SD * 1.4) different topics
out of the nine identified, and no instructors
discussed all of the topics (Supplemental
Table 4). Furthermore, instructors typically
did not complete one topic before moving
on to the next. Instead, they regularly
switched between topics with an average of
12.7 (SD % 6.2) changes throughout a class
period (Supplemental Table 4). However,
once instructors began covering STEM Con-
tent, they often covered the content contin-
uously until finished. Figure 2 illustrates the
degree to which instructors changed topics
by providing timelines of the first day of
class for four instructors (all instructors
shown in Supplemental Figure 2).
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Explaining pedagogical choices
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Being explicit about the nature of the field

Fostering wonder

Promoting diversity in STEM
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S
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FIGURE 3. Time spent on Instructor Talk. (A) Box plot of the percentage of time instructors spent on each Instructor Talk category. Boxes
represent the interquartile range (IQR) for each category. Whiskers represent 1.5 times the IQR. Lines within each box represent the
median, and diamonds represent the mean for that talking point. Circles represent the data points from the 23 instructors (abbreviated
“Inst.”) and are included to show the spread of time within each category. (B) Heat map showing the percentage of 1-minute intervals each
instructor spent on Instructor Talk categories. Each column represents one instructor. Instructors are ordered by their amount of the
category Building Instructor—Student Relationship, as it was the category with greatest variation among instructors. The seven different
negatively phrased categories are collapsed to one negatively phrased column, as they each had low frequencies.

Instructors Use a Variety of Instructor Talk to Establish a
Positive Environment

In addition to the topics discussed on the first day, we also
applied the Instructor Talk framework (Supplemental Table 2)
to the same course videos to capture the messages that faculty
imparted on the first day. All 23 instructors used positive talk
during the first day, and positively phrased categories were
coded more frequently than negatively phrased categories
(Figure 3A). The heat map in Figure 3B illustrates variation in
the use of Instructor Talk across all instructors.

Overall, the most common positively phrased and negatively
phrased categories were related to building or dismantling
instructor-student relationships. These categories also had the
widest variation, with instructors spending an average of 39%
(SD + 18%) of 1-minute intervals on Building Instructor—Stu-
dent Relationship and an average of 5% (SD + 6%) on Disman-
tling Instructor-Student Relationship (Figure 3). The category
Building Instructor-Student Relationship included codes such
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as Revealing Secrets to Success: Studying, Expressing Empathy
for Students, and Demonstrating Desire for Students to Learn/
Succeed. This positively phrased talk category had a significant
negative correlation, r(21) = —-0.44, p = 0.04, with the instruc-
tional practices used by instructors later in the semester. In
other words, instructors who dedicated a higher percent of time
to Building Instructor—Student Relationship on the first day typ-
ically used more traditional or didactic instructional practices
later in the semester (Supplemental Table 5). Meanwhile, the
category Dismantling Instructor-Student Relationship included
the codes Ignoring Student Challenges, Assuming Poor Behav-
iors from Students, and Making Public Judgments about Stu-
dents. Negatively phrased talk occurred in an average of 11%
(SD £ 12%) of 1-minute intervals, with two instructors using
negatively phrased talk in 30% of 1-minute intervals, and four
instructors using no negatively phrased talk (Figure 3). Nega-
tively phrased talk had a significant negative correlation with
instructional practices as categorized by the average COPUS
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profiles, r(21) = —0.45, p = 0.03 (Supplemental Table 5), indi-
cating that negatively phrased talk was less common among
instructors who used interactive lecture or more student-cen-
tered practices.

Each positively phrased category is further composed of sev-
eral codes (Supplemental Table 2). There was variation in code
use across instructors, with six codes used by all instructors in
at least 1 minute during the first day (Supplemental Figure 3).
These codes included 1) Revealing Secrets to Success: Encour-
aging Students to Use Outside Resources, 2) Revealing Secrets
to Success: Other, 3) Pre-framing Classroom Activities, 4) Build-
ing a Community among Students, 5) Supporting Learning
through Teaching Choices, and 6) Recounting Personal
Information.

Different Instructor Talk Codes Can Be Used for the Same
Purpose

In the following sections, we describe broader themes that
emerged from our qualitative discourse analysis and supply
example quotes to provide a greater description of how instruc-
tors used the first day of class. We found that STEM instructors
can share similar instructional goals but leverage different
Instructor Talk to achieve those goals. The most common occur-
rence of this relates to explaining the relevance of the course to
students. Some instructors used Fostering Wonder by trying to
establish interest in the subject matter on its own merits. One of
the instructors began the class by describing how only Earth has
biology, saying,

Earth is different. It’s unique. It's got green, right? It's got
plants, animals, and microorganisms. And these organisms
have all these crazy properties that aren’t reflected in these
other [science] disciplines right? So, Earth has biology.—
Instructor 22

The instructor went on to state that biology is interesting
because it is constantly changing through evolution. Other
instructors introduced the course by Connecting the Course to
the Real World or Careers. For example, some instructors
explained that the skills students would learn in class would
be important for their future. One computer science instructor
said the following about the importance of learning to
program:

Futurists and economists will probably tell you that the jobs of
today ... will not exist 10, 15, 20 years from now. Once they’ve
perfected automated driving cars and they’ve become ubiqui-
tous, there goes 10% of the working population—their pur-
pose for working. What do we do?... But in any case, you will
be part of that. And you need to decide: am I going to be
masters of those machines or am I going to be one of the ones
made obsolete by them?—Instructor 20

Statements Varied in Depth

Multiple codes could vary in depth from including specific
instructions or guidance for students to making more general
statements without detailed directions. The most notable varia-
tion occurred within the codes focused on Revealing Secrets to
Success. Instructors either provided detailed tips for students or
made more general statements. For example, when Revealing
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Secrets to Success related to studying, instructors could provide
specific advice, such as,

Read your notes. If you're organizing your notes, that’s good.
Study groups are really good. I'll try to set up a chat or special
group on [online system] that you can use to set up study
groups amongst yourselves. Active participation in your notes,
in your studying, is better than passively going through
notes.—Instructor 23

In this example, the instructor gave students multiple rec-
ommendations on how to study and suggested a means for
them to set up study groups through their online system for the
course. Some instructors provided tips without as many specific
suggestions on how to follow through with the advice: “Don’t
be afraid to try different study techniques. This material can be
challenging and what you’ve done in the past may not work ...
don’t be afraid to try different things to find what does work for
you” (Instructor 11).

One Instructor Promoted Diversity in STEM

Only one instructor was coded as using the category Promoting
Diversity in STEM (Figure 3 and Supplemental Figure 3). This
instructor emphasized that diversity and inclusion were import-
ant to them. They described wanting students to feel comfort-
able and respected in the classroom and encouraged students to
come to the instructor with concerns or requests. However, this
instructor’s comments were also general and requested that stu-
dents come to them for help, as exemplified by them saying,

I try so hard to make this an inclusive, respectful classroom. If
there’s ever anything I can do to make it more so ... if there’s
something more I can do (or less) then please tell me because
this is something I care deeply about.—Instructor 21

Mixed Messages May Be Present in Negatively
Phrased Talk
Some instructors provided students with information or mes-
sages that could benefit them while at the same time using neg-
atively phrased Instructor Talk. These combinations of positive
intent and negatively phrased statements may give students
mixed messages about the classroom environment and instruc-
tors’ priorities. For example, Instructor 23 encouraged students
to read the syllabus by saying, “Read your syllabus. What every
professor loves is somebody coming in and asking 50 questions
that all were answered by ‘it’s in the syllabus.” However, due to
the particular phrasing used, the instructor may have been Dis-
couraging Students from Asking Questions. A few instructors
also used negatively phrased talk when discussing how difficult
students should expect the course to be. Instructor 23 also said,
“The course is not easy. Don’t mean to scare you off. The course
is not easy, but that’s okay because [subject] is not an easy
major and we are here to help you.” This statement is consid-
ered negative because, while the aim may be to establish stu-
dent expectations, it could also leave students concerned about
the course and worried about it being overly challenging.
Instructors also had mixed messages about studying, learn-
ing, and getting good grades. For example, Instructor 18 was
Focusing on the Grade, which is a negatively phrased code,
while providing advice to limit students’ workload, saying, in
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part, ‘A lot of people tend to do really well in the course with-
out that regular homework being done; especially if they’re
juniors or seniors, you've figured out how to do all this.” In this
example, the instructor focused on the grade by emphasizing
that getting a good grade was the goal of the course. The
instructor did not otherwise mention learning course material
or skills as what students should be aiming to accomplish.
Then the instructor tried to be helpful by saying that upper-
class students may not have to do the extra practice of home-
work, a suggestion that further detracts from learning as the
course goal.

Novel Messages Found on the First Day

Implementing the Instructor Talk framework on the first day in
a variety of STEM courses allowed us to identify messages that
did not arise prominently in prior observational studies, which
looked across the entire semester (Seidel et al., 2015; Harrison
et al., 2019). In some cases, these new messages related to an
Instructor Talk category but did not align with a previously
established code, so we coded them as Other (Figure 3 and
Supplemental Table 6). For example, approximately half of the
instructors tried to build the instructor-student relationship
with additional messages such as sharing that they wanted to
learn students’ names or providing examples of topics that stu-
dents could discuss with them during office hours, such as class
subjects or shared interests. For example, Instructor 1 said, “If
you're interested in becoming a teacher, and you're interested in
pedagogy, come talk to me.”

Another novel message was discussing academic honesty;
52% of the instructors in our sample did this on the first day.
When discussing academic honesty, some instructors focused
on how the instructor had ways to catch students cheating or
that academic integrity cases were frustrating to the instructor,
because they took up a lot of their time. Instructor 13 focused
on how academic integrity cases took time from their work with
other students: “We don't like to have academic integrity cases.
It takes a lot of our time. It distracts us from teaching and from
working with other students.” Other instructors were more
encouraging and sympathized with difficulties students have
related to academic honesty. Some instructors acknowledged
that academic honesty may be a fuzzy concept to students and
one that needs to be clarified. One instructor said,

We've had some issues with cheating and then we started
talking to the students and talking amongst ourselves and
what we figured out was that there’s a lot of people who were
cheating but they didn’t realize they were cheating. So, at the
beginning of every class, I like to discuss what cheating is and
what is okay and what is not okay because it does get a little
confusing.—Instructor 9

This instructor also described how students can make mis-
takes and cheat by accident, especially when working on group
projects, and tried to help students learn how to avoid cheating.
Other instructors mentioned that waiting until the last minute
to do homework could lead students to cheat in order to finish
on time and recommended that students start their assignments
early.

Approximately one-fifth of the instructors leveraged course
alumni to aid in providing tips for students. For example,
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instructors shared feedback and advice from previous students
that they had collected through course evaluation comments or
by seeking out electronic submissions of advice from former
students. One instructor introduced advice from former stu-
dents by saying,

One of the things that I asked my students last semester, at the
very end of the semester, was to give me a piece of advice. If
they had to start [the course] over again, what is something
they wish[ed] they had known?—Instructor 11

Some instructors also had former students currently serving
as learning or teaching assistants spend time on the first day
discussing what helped them be successful in the class.

DISCUSSION

The goals of this study were to characterize 1) how STEM
instructors structure their time between content and noncon-
tent topics on the first day of class and 2) what Instructor Talk
occurs that might contribute to students’ first-day experience.
Unlike previous studies of the first day of class, we observed
courses in multiple STEM disciplines and focused on what
instructors do and say rather than students’ preferences. This
focus allowed us to characterize the extent to and manner in
which instructors start to develop a positive course climate
(Cabrera et al., 1999; Creasey et al., 2009; Austin 2015). We
discuss these findings and the implications they have for profes-
sional development programs, instructors, and future research.

We found that half of the instructors did not cover any STEM
Content, and those who did cover STEM Content typically spent
less than half of the first day on it (Figure 1). The limited level
of STEM Content coverage observed in this study aligns with
students’ preferences for structure of the first day (Perlman and
McCann, 1999; Henslee et al., 2006). Indeed, several survey
studies of psychology students have shown that they dislike the
introduction of content on the first day. Moreover, limiting the
amount of content covered provides instructors an opportunity
to use other ways to establish a positive climate and rapport
with students. All instructors included a variety of noncontent
topics (Figure 1), and many switched regularly between them
(Figure 2, Supplemental Figure 2, and Supplemental Table 4).
Instructors spent the most time on building instructor—student
relationships, followed by establishing a classroom culture
(Figure 3). They also used much more positively phrased than
negatively phrased talk, consistent with results from previous
work (Seidel et al., 2015; Harrison et al., 2019). Studies in psy-
chology have demonstrated long-lasting positive impacts on
students when instructors spend some time developing a sense
of community during the first day and use an upbeat tone. Our
findings thus suggest that most STEM faculty in this sample
provided their students with a positive and influential first-day
experience.

One finding that emerged from these data is the large varia-
tion that we observed in the ways instructors structure the first
day (Figures 1 and 2). This variety suggests that best practices
for the first day may be complex and context dependent.
Instructors cannot cover every detail or fully establish the class-
room environment or expectations in a single class period;
therefore, they must make trade-offs and prioritize based on
what they think is most important for the first day. For example,
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instructors may choose to spend time on Policies and Basic
Information instead of STEM Content. Being judicious with
time on the first day could allow an instructor to focus on topics
that have the greatest potential to positively influence student
experiences. The variation seen for noncontent topics across
courses also suggests a need for further insights on how to pri-
oritize the different noncontent topics as well as guidance for
implementing each topic. This prioritization and guidance may
be especially true for tackling issues that are potentially sensi-
tive or challenging for instructors to address on the first day,
such as academic integrity or Promoting Diversity in Science.

Our study also reveals a high level of switching between top-
ics (Figure 2, Supplemental Figure 2, and Supplemental Table
4). Each course may benefit from first day-specific objectives to
help provide a cohesive message for students and ensure effi-
cient use of class time. For example, instructors may have an
objective of giving students advice about how to study, and they
can use this goal to provide specific suggestions for studying,
such as the formation of study groups. The reflective process of
developing these objectives could also provide clarity about
what an instructor thinks is most important to cover and what
could wait until a future class period. Moreover, the develop-
ment of these objectives and the related specific suggestions
may help instructors avoid nonspecific or mixed messages in
which they use negatively phrased talk with positive intent.
Teaching and learning centers and professional development
programs could implement workshops to help guide faculty
through this reflection and creation of first day—specific learning
objectives.

This study provides data on how the first day of class is used
in practice and draws attention to specific areas in which
instructors may need additional support and resources. There
were some discussion points that were covered by many instruc-
tors, but the instructors took different approaches to presenting
them. For example, academic honesty was covered by many
instructors, but some instructors emphasized the distraction
caused by academic dishonesty, whereas others tried to empa-
thize with students. It is unclear what the impact of these vary-
ing approaches could have on students’ experiences. Therefore,
instructors could benefit from research into how students
respond to different presentations of certain discussion points.

Some topics were covered sparingly, possibly because they
are challenging and instructors do not have sufficient training
or resources to help them present on those topics. Only one
instructor included general statements promoting diversity.
Instructors may need to seek additional resources for help in
establishing an appropriate classroom climate on the first day
(e.g., Salazar et al., 2009; Armstrong, 2011; Tanner, 2013). In
addition, while more research is needed on how to support par-
ticular groups of students on the first day, there are resources
available that could be applied beginning on the first day, such
as those for cultural competence (e.g., Tanner and Allen, 2007)
and LGBTQ+ students (e.g., Cooper et al., 2020). Depending on
the course subject, instructors may need to address certain
groups of students or prepare students to cover particular con-
tent in class, such as the perceived conflict between religion and
evolution (e.g., Barnes and Brownell, 2017).

Finally, every instructor spent some time Pre-framing Class-
room Activities and explaining how their teaching choices sup-
ported student learning (Supplemental Figure 3). Students
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have been shown to respond positively to faculty encouraging
engagement in active-learning activities (e.g., Finelli et al.,
2018), and this messaging represents one strategy that instruc-
tors can use to help students understand and value course
learning activities (Seidel and Tanner, 2013; Brazeal and Couch,
2017). Furthermore, there are resources that describe how the
first day could be used to promote student buy-in with active
learning or to promote student engagement in the course in
general (Chasteen, 2013, 2020).

Limitations

Although this study provides one of the first empirical investiga-
tions about how STEM college instructors are using the first day
of class, there are certain considerations for interpretation of
these results. First, we are focusing on Instructor Talk, thereby
not including nonverbal cues or other frameworks, such as
instructor immediacy (Gorham, 1988). This work also
differs from recent work that focused on the ways biology con-
tent is discussed in class (Betz et al., 2019). In addition, by
coding 1-minute intervals rather than individual statements,
we may have underestimated the differences in time spent on
coded items, because instructors making several statements
concerning a subject over the course of 1 minute would be
coded the same as instructors making a single statement in that
interval. Our sample of instructors may also provide some
biases, as they were all voluntary participants in a professional
development program focused on pedagogy; however, it is
important to note that all first-day videos were taken before the
first meeting for the program. Finally, we were unable to
compare between disciplines or institution type due to the size
of the sample, the wide distribution of disciplines, and the
similarity in institution type across the three institutions. Future
work could consider discipline- or institution-specific differ-
ences in Instructor Talk.

Future Directions

Our work to characterize the first day of class advances the field
by providing information to guide faculty reflection and estab-
lishing a foundation for future research. Faculty professional
development programs can use the coding schemes from this
work to observe and document the first day of classes, and fac-
ulty can reflect on how what they do and say aligns with their
first-day objectives. The results presented here can serve as a
reference point for how an individual faculty member’s course
compares with courses taught by the broader community. In
addition, professional development programs could encourage
faculty to listen to their own or another instructor’s class videos
and look for types of negatively phrased Instructor Talk, and
then work together to develop more positive wording.

The topics and Instructor Talk delivered on the first day
likely reveal an instructor’s implicit values, and more research is
needed to understand how specific instructional decisions
relate to an instructor’s broader goals and teaching philosophy.
Furthermore, some topics and types of Instructor Talk may be
more important than others for establishing course expecta-
tions and climate. More research is also needed to understand
what STEM students notice and respond to on the first day, with
specific attention to how student reactions vary between demo-
graphic groups or students with different levels of college expe-
rience. By better understanding how to deliver an effective first
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day, instructors have the potential to elicit lasting impressions
and set students on a positive track toward success.
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