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Abstract

This study examines the impact of interaction-oriented instructional practices on student
performance and racial achievement gaps in college online courses. By linking survey data from
almost 400 online instructors with student-level transcript records at a state community college
system, we examine the relationship between six domains of interaction-oriented practices and
student concurrent and downstream success outcomes. Our results reveal a strong positive
association between the overall usage of interaction-oriented practices and course completion
rates, where instructor—student course managerial interactions play a particularly critical role in
narrowing racial performance gaps. These results highlight the potential for targeted instructional
strategies to foster equitable outcomes in online education and provide actionable insights for
practitioners to enhance engagement and inclusivity in digital learning environments.
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Introduction

Notable theories of online teaching and learning have converged on the crucial role
effective interactions play in promoting student engagement, satisfaction, and success in a virtual
learning environment (Anderson, 2004; Bolliger & Martin, 2018; Garrison et al., 2003; Moore,
1989). Mounting evidence consistently suggests that in semester-length online courses, where
physical separation can lead to feelings of isolation and disengagement, effective interactions
foster a sense of community and belonging among students, which is essential for maintaining
motivation and engagement (e.g., Bork & Rucks—Ahidiana, 2013; Dixson, 2015; Garrison &
Cleveland-Innes, 2005; Gherghel et al., 2023; Martin & Bolliger, 2018; Jaggars & Xu, 2016).
Moreover, success in online learning requires a high level of self-regulation, time management,
and digital literacy. Yet, students from under-resourced educational backgrounds may have had
fewer opportunities to develop these skills (Jaggars & Xu, 2016; Martin et al., 2019). These
students can particularly benefit from the structure and guidance provided through frequent and
meaningful interactions with instructors (Glazier, 2016; Ladson-Billings, 1995; Bolliger &
Martin, 2018), as well as collaborative activities through peer interactions (Alqurashi, 2019;
Richardson et al., 2017). As a result, effective interactions have the potential to serve as a crucial
mechanism for addressing equity gaps in online learning at open-access institutions, such as
community colleges, which serve a large proportion of students from historically
underrepresented groups (Jenkins & Fink, 2015; Ramos & Sifuentez, 2021).

Can interaction-oriented teaching practices lead to better student outcomes and reduce
racial achievement gaps at open-access institutions? If so, are practices that promote certain
types of interaction more helpful than others? Answers to these questions are fundamental to
improving online learning and reducing equity gaps at scale. While a growing number of studies
have explored and shown positive effects of interaction-oriented practices on student
performance and engagement outcomes (e.g., Glazier, 2016; Johnson & Mejia, 2014; Wei et al.,
2015), much of the existing evidence comes from small-scale studies conducted at four-year
universities, which limits the applicability to open-access institutions. Nor does the current
literature explicitly examine the potential of interaction-oriented practices to address learning
gaps among historically marginalized groups.

This paper addresses these research gaps by collecting online instructors’ use of
interaction-oriented teaching practices through an NSF-funded survey of 369 online instructors
in fall 2019 at a state community college system that includes almost two dozen institutions. The
survey draws on a comprehensive person-purpose framework developed by Orona et al. (2022),
which categorizes interaction-oriented practices in online learning into six sub-domains defined
by the intersections between two dimensions: (i) the type of interaction that the instructional
practice aims to promote (e.g., between peers or between instructors and students), as well as (ii)
the pedagogical purpose of a given interaction (academic, social, managerial). We further link
these practices with student course performance data that include close to 10,000 student course
enrollment records to directly examine the empirical association between interaction-oriented
practices and student course outcomes. Drawing on this unique dataset, we address the following
research questions:
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1. Can interaction-oriented teaching practices lead to better student course outcomes and
reduce racial achievement gaps in community colleges?

2. Are interaction-oriented teaching practices associated with student subsequent college
enrollment?

3. Are certain types of interaction-oriented practices more effective than others in
promoting student course performance and subsequent college enrollment?

Our results reveal a strong positive correlation between overall usage of interaction-
oriented practices and student course outcomes. Additional analyses that further break down
practices into different domains based on the purpose of the interaction indicate that practices
that aim to foster instructor—student course management interactions, student—student academic
interactions, and student—student social interactions are particularly effective in promoting online
course success. Additionally, instructor—student interactions regarding course management have
a significant impact on reducing achievement gaps between underrepresented minority (URM)
and non-URM students in the concurrent course and promote subsequent college persistence for
both groups. While our sample includes courses prior to the COVID-19 pandemic and the online
learning landscape may have evolved post-COVID-19, the foundational strategies for effective
interaction identified in this study remain highly relevant. These findings provide a baseline for
understanding and improving online teaching practices, offering evidence-based strategies that
can be adapted to current and future online learning environments. As online education continues
to be a significant component of higher education, these insights help educators develop and
refine their approaches to enhance student engagement and success in the post-pandemic era.

Literature Review

Challenges Associated with Online Learning and Racial Achievement Gaps

Online learning has grown rapidly in higher education over the past two decades (Xu &
Xu, 2020). Despite its expansion, there remains a strong need to improve its effectiveness.
Research indicates that fully online courses often result in lower success rates compared to face-
to-face courses at open-access institutions, including lower course completion, reduced
likelihood of passing, and lower overall grades (Bettinger et al., 2017; Hart et al., 2018; Johnson
& Mejia, 2014; Streich, 2014), as well as compromised downstream outcomes, such as increased
course repetition and decreased college persistence (Bettinger et al., 2017; Hart et al., 2018;
Huntington-Klein et al., 2017; Krieg & Henson, 2016; Shea & Bidjerano, 2018).

Several factors could contribute to the lower performance associated with online learning.
One primary challenge is the greater difficulty in achieving effective interactions, which are
crucial for student engagement and success (Moore et al., 2011). Researchers and practitioners
consistently point out that effective interactions have a critical impact on student online learning
process, satisfaction, and performance (Jaggars & Xu, 2016; Jung et al., 2002; Orona et al., 2022;
Swan, 2002; Wanstreet, 2006). However, the physical separation inherent in online learning
makes spontaneous interaction with peers and instructors difficult. This may not only hinder
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students’ ability to keep up with course requirements, but can also lead to feelings of isolation
and disengagement (Bolliger & Martin, 2018).

While creating meaningful and effective interactions is beneficial to all online students, it
is especially important for students from marginalized groups. These students often have limited
opportunities to develop their time management skills. Thus, they can benefit greatly from the
structure and guidance provided through frequent and meaningful interactions with instructors,
which help them stay organized, understand expectations, and keep up with coursework (Bolliger
& Martin, 2018; Glazier, 2016; Ladson-Billings, 1995). Moreover, students from marginalized
groups often rely more heavily on a sense of community and peer support to navigate the
academic challenges they face. Accordingly, insufficient opportunities to interact with peers and
the lack of a sense of community in online learning environments can exacerbate feelings of
loneliness and isolation among students from marginalized groups (Garrison & Cleveland-Innes,
2005; Tinto, 1993), which can lead to poorer academic outcomes (Garrison & Cleveland-Innes,
2005).

Indeed, current research consistently reveals that the performance gaps between students
of different racial and socioeconomic backgrounds have widened in online learning
environments (e.g., Johnson & Mejia, 2014; Xu & Jaggars, 2014). The performance decrements
and exacerbated equity gaps associated with online learning were also commonly reported during
the pandemic, suggesting that the challenges of fully online courses are likely to persist in the
post-COVID era (e.g., Adnan & Anwar, 2020). A number of interview- and survey-based studies
found that students who struggle in online courses consistently attribute a lack of connection
with the instructor and peers as an important barrier to success (Bambara et al., 2009; Jaggars &
Xu, 2016).

A Conceptual Framework for Interaction-oriented Practices in Online Instruction

In view of the critical role of interaction, much effort has been devoted to defining and
understanding the various forms of interaction in an online learning environment. The literature
has pointed out that online interaction is not unidimensional. In particular, existing research has
described interaction in an online learning environment from two perspectives: the participants
involved in the interaction and the instructional purpose served by the interaction. Below, we
first summarize the literature for each perspective and then explain how they both contribute to
the framework for capturing interaction-oriented practices in our study.

The first strand of research differentiates three types of interaction based on the
participants involved in it, including student—instructor interaction, student—student interaction,
and student—content interaction (e.g., Anderson, 2004; Bolliger & Martin, 2018; Moore, 1989;
Wagner, 1998). For example, Moore’s theory of online interaction, which is a predominant
framework in distance education, suggests that student intellectual interaction with course
content is a defining characteristic of education, as it results in changes in students’ knowledge,
perceptions, and skills. In addition, student—instructor interaction is essential for instructors to
deliver course content, facilitate knowledge and skill acquisition, and provide additional support
based on student needs. Finally, student—student interaction provides a valuable source of
learning by promoting critical thinking and deepening students’ understanding (Moore, 1989).
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The second strand of literature, exemplified by the widely known community of inquiry
(Col) model, focuses on instructional goals served by interaction. Specifically, these frameworks
suggest that online interaction serves three primary goals: academic, social, and managerial
(Berge, 1995; Quality Matters, 2014; 2018). Academic interaction refers to activities where
students construct meaning of the course content, which is critical for student learning of
knowledge and skills. Social interaction refers to social exchanges among participants in the
learning community, which allow them to be projected as “real people” and socially connected
with each other. Managerial interaction refers to the organization and management of course
expectations, policies, and details (e.g., deadlines).

Both strands of literature capture critical aspects of interaction in online learning, and
prior studies have integrated both perspectives into more nuanced frameworks. For example,
drawing on both lines of literature, Orona et al. (2022) proposed a person—purpose framework
that categorizes interaction into six sub-domains defined by the intersections between the entities
involved and the instructional goal. We draw on this framework and therefore explain each of the
components in more detail below:

First, instructor—student academic interaction (ISAI) refers to instances where instructors
communicate with students regarding the knowledge or skills to be learned in a course.
Examples include an instructor answering content-related questions in synchronous sessions,
discussion boards, and/or providing feedback on assignments. Second, instructor—student social
interaction (ISSI) also happens between the instructor and the students, but instead focuses on
social connections rather than the academic content. Third, instructor—student course managerial
interaction (ISCMI) is when instructors communicate with students about course policy,
schedule, and other logistical issues, as well as to help students stay on track. Examples include
instructors using various strategies to keep students on track, such as posting a “due date
checklist” regularly, sending regular announcements and reminders, or reaching out to individual
students who are missing assignments or show signs of risk, such as a lack of activities or low
grades. The fourth type of interaction is student—student academic interaction (SSAI), which
happens between students and is related to the content of the course. An example of student—
student academic interaction would be collaborative work, such as group assignments or peer
review. The fifth type of interaction is student—student social interaction (SSSI), which also
happens between students but is not directly related to the course content. Examples include
asking students to add personal profiles to the learning management system (LMS) or inviting
students to introduce themselves in an engaging way. The last type of interaction is student—
content academic interaction (SCAI) and typically pivots on improving student meaningful
engagement with course materials and thus their understanding of the course content. Some
example strategies to promote student—content academic interaction include providing lectures
through video in addition to PowerPoints, encouraging students to do self-testing, and
encouraging students to reflect on their learning.

Interaction and Student Outcomes

Several studies have shed light on the positive correlation between various forms of
interaction and online student outcomes. For instance, Wei et al. (2015) found that increased
student interaction with both course content and management tools led to improved performance
on exams, discussion boards, and group projects. Glazier (2016) found that students who
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engaged in interpersonal rapport-building exercises with their instructors, such as personalized
communication, earned higher grades and were less likely to drop out. Additionally, Lee and
Recker (2021) conducted a comprehensive analysis of data from 72 online university math
courses and concluded that instructor presence in discussion boards positively impacted student
grades.

Similar benefits were also reported for peer interactions. For example, Kurucay and Inan
(2017) found that students who interacted more with their peers achieved higher grades than
those with limited peer interaction. Shelton et al. (2017) demonstrated that the frequency of
interaction between peers strongly predicted student persistence in online courses. Using a quasi-
experimental design, Bettinger et al. (2016) found that personalized communication between
students, such as responding specifically to another student’s discussion board posts and
addressing them by name, enhances student grades.

Research has also provided insights into the potential mechanisms through which
interaction is critical to students’ academic performance. For example, student engagement is
widely recognized as a key determinant of success in college (Bowden et al.,  2019; Chen et
al., 2010; Marti, 2008; Soffer & Cohen, 2019), and survey-based research indicates that student—
student and instructor—student interactions are critical to promoting student engagement in online
courses (Cole et al., 2021; Dixson, 2010; Kordrostami & Seitz, 2022; Miao et al., 2022; Van
Wart et al., 2020; Wang et al., 2022). For instance, in a large-scale psychometric analysis, Van
Wart et al. (2020) found that students valued several key interaction practices that promote
teaching presence, online social comfort, interactive modality, and social presence. In a similar
vein, Martin et al. (2018) found that students perceived instructors’ timely responses and
personal introductions as helpful practices to support their learning engagement.

A number of studies have conducted formal mediation analysis to explore how
interaction indirectly influences key student outcomes, such as learning, grades, and satisfaction,
through engagement as an important mediator. For instance, Gray and DiLoreto (2016) utilized
structural equation modeling to assess how learner interaction and instructor presence impact
students’ perceived learning. They found that both types of interaction directly predicted student
engagement, which, in turn, significantly improved perceived learning. Additionally, they found
statistically significant indirect effects, which indicates that interaction types and instructor
presence affected these outcomes by enhancing engagement. Kucuk and Richardson (2019)
adopted a similar approach and explored the effects of various interactive practices, including
teaching presence, social presence, and cognitive presence, on student satisfaction while
explicitly examining engagement as a mediator. Their study provided additional support that
interactive practices indirectly shape student satisfaction by enhancing engagement.

Limitations of the Existing Studies and the Unique Contribution of the Present Study

While an extensive body of research has highlighted the importance of interaction-
oriented practices in online courses, there are still substantial research gaps that warrant further
investigation. First, much of the current research has been small-scale studies conducted at four—
year research university settings, and it is unclear to what extent these findings may speak to
online courses at community colleges that serve a diverse student body with varying levels of
digital literacy. Furthermore, existing research has predominantly focused on the overall
relationship between interaction-oriented teaching practices and student outcomes, while there is
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limited knowledge of how these practices might address learning gaps among historically
marginalized groups. Additionally, previous studies seldom incorporate a comprehensive
framework that includes the diverse types of interactions and distinguish them by their
pedagogical goals. Consequently, while it is widely acknowledged that interaction contributes to
the educational experience in online courses, there is limited understanding of the relative
importance of specific practices. For instance, student—student interactions aimed at social
engagement, such as discussion forums or peer group chats, may have different effects on
student performance compared to those focused on academic collaboration, such as problem-
solving tasks or group projects. Accordingly, a framework that incorporates and considers the
nuanced distinctions between practices targeting different types of interactions will be able to
provide more practical insights.

Our study aims to address several critical gaps in the existing literature on online
education. First, our investigation focuses on community college online courses, a setting that
has been relatively understudied despite its increasing importance in higher education. To
achieve a comprehensive understanding of interaction-oriented teaching practices, we draw on
the person—purpose framework by Orona et al. (2022) that integrates the diverse types of
interaction that take place in online courses. Furthermore, different from previous studies that
typically focus on a handful of online courses, we collected instructional practices through a
large-scale survey that involves nearly 400 instructors linked with around 10,000 student course
enrollment records from almost two dozen community colleges. To our knowledge, this unique
dataset makes our study one of the most extensive investigations into the associations between
interaction-oriented teaching practices and student outcomes in higher education research.
Finally, our study goes beyond merely assessing the overall impact of these practices on student
concurrent course outcomes, but also explores how these practices influence critical downstream
outcomes, such as college persistence, as well as the role of these practices in mitigating equity
gaps among historically marginalized groups.

Methods

Setting, Sample, and Data Sources

Our study was conducted at a state community college system (SCCS) in the southeastern
United States that includes more than 20 institutions. Altogether, these institutions serve more
than 200,000 students. In the fall term of 2019, all instructors who taught at least one online
course at SCCS in the last three years were invited to respond to a survey that collects
information on instructors’ use of interaction-oriented teaching practices and their perceptions
related to the use of these practices. The survey includes a total of 34 questions on instructional
practices. It was developed based on predominant theoretical frameworks of effective online
instruction (e.g., Anderson, 2004; Berge, 1995; Moore, 1989) and was further refined drawing on
the authors’ prior work (Orona et al., 2022).

Participants were asked at the beginning of the survey to specify the course they would
be referencing when answering subsequent questions regarding their teaching practices. All the
questions were framed to retrospectively elicit instructors’ frequency of using each type of
interaction-oriented practices in the specified online course. At the end of the term, SCCS
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provided information on student demographic characteristics as well as their college transcript

records, which were linked to the survey data.

Among the roughly 2,000 instructors contacted, a total of 369 instructors completed the
survey and were successfully matched with the college administrative data, yielding an
approximately 15% response rate. These instructors taught 88 different courses which enrolled
9,478 unique students. Table 1 provides the characteristics of these instructors (e.g., 71 percent

were female, 91 percent identified as White, and 54 percent were employed full-time), their

students (e.g., 67% were female and 31% identified as URM), and their courses (e.g., 20% were
Math courses). Some students were enrolled in multiple courses taught by this sample of

instructors, resulting in N = 10,107 enrollment records with an overall pass rate of 70%. In
analyses focusing on letter grades, we excluded withdrawal, incomplete, and pass/fail grades,
resulting in N = 8,959 enrollment records.

Table 1

Sample Summary Statistics

N M SD
Panel A: Instructor characteristics
Female instructor 369 0.71 0.46
White instructor 369 0.91 0.28
Instructor is full time 369 0.54 0.50
OL course built from scratch 369 0.31 0.46
OL course built from F2F 369 0.43 0.50
OL course built from other 369 0.02 0.15
Taught F2F version 369 0.82 0.38
PhD/Professional Degree 369 0.29 0.45
Masters 369 0.66 0.47
Years teaching in system 369 11.83 7.64
Overall years teaching 369 14.64 9.06
Taught 1 online course 369 0.13 0.33
Taught 2 to 5 online courses 369 0.51 0.50
Taught 6 to 10 online courses 369 0.13 0.33
Primarily teaches OL courses 369 0.27 0.44
Teaching is primary career 369 0.75 0.43
Panel B: Student characteristics
Female 9450 0.67 0.47
Age during term 9478 2542 8.21
Full-time 9478 0.44 0.49
First-Generation 9478 0.27 0.44

Online Learning Journal — Volume 29 Issue 3 — September 2025



First-Term in college
URM

Grade in class

Pass C or above

Panel C: Course characteristics
Natural Science
Humanities

Social Science

Math

English
Interdisciplinary Studies
Physical Education
Foreign language

Art

Occupation field 1
Occupation field 2
Occupation field 3
Occupation field 4
Occupation field 5
Occupation field 6

9478
9478
8411
9468

88
88
88
88
88
88
88
88
88
88
88
88
88
88
88

0.17
0.31
2.72
0.70

0.06
0.08
0.13
0.20
0.11
0.04
0.02
0.01
0.02
0.09
0.06
0.08
0.03
0.02
0.06

0.38
0.46
1.42
0.45

0.19
0.25
0.29
0.39
0.29
0.19
0.11
0.04
0.10
0.25
0.21
0.23
0.14
0.10
0.19

219

Notes. Examples of occupational fields include healthcare, information technology (IT), and manufacturing.

Data Collection and Analysis

Instructional Practices

The survey collected information on six categories of practices depending on the
pedagogical purpose of the interactions: (i) instructor—student academic interaction (ISAI), (ii)
instructor—student social interaction (ISSI), (iii) instructor—student course managerial interaction
(ISCMI), (iv) student—student academic interaction (SSAI), (v) student—student social interaction
(SSSI), and (vi) student—content academic interaction (SCAI). Table 2 provides specific survey

items for each category of practice, the sample average for each item, and the average across
items within each category (“subdomain scores”). To capture an overall interaction-oriented

practice (IOP) score across all six categories, we standardized the six subdomain scores, summed
them together, and standardized them again, resulting in an index with a mean of 0 and a

standard deviation of 1.

Student Course Performance Qutcomes

We focused on two course performance measures: (i) course completion was a
dichotomous variable, measuring whether a student successfully completed a course with a grade

that was C or higher, as opposed to either receiving a grade that was below C or withdrawing

from the course; (ii) course grade was measured on a 0 to 4 grading scale among students who
persisted through the end of the course and had a valid course grade.
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Downstream Outcomes

Considering that learning experiences in a course may influence a student’s overall
engagement with a college and subsequent enrollment decisions, we also examined students’
college persistence as a downstream outcome, measured as students’ persistence into the
following term in college, as opposed to dropping out of college or stopping out. College
persistence is imperative when it comes to economic opportunity, especially among
disadvantaged populations. Methodologically, downstream outcomes also help to address the
concern that course outcome measures, such as course grades, may be subject to instructor
leniency in grading criteria.

Model Specification

In view of the hierarchical structure of the data where students were nested within
courses, we used multilevel regression analyses that included both student-level and class-level
controls to examine the relationship between interaction-oriented teaching practices and student
outcomes. Taking the overall interaction-oriented practice (IOP) score as an example, the model
writes as follows:

Yij = Boj + B1;URM;; + std;; + ¢y (1)

Where ,8()] = ]/()]IOPJ + tChj + CT'S]' + SUbS + [,l()]

ﬂ]j =Y (2)
YU =Y + y()IIOPj + ]/]()URML']' +]/]110P] * URMU + tChj + CT'S]' + Stdij + ﬂ0]+€l] (3)

The student-level regression (Equation 1) examines whether the course performance Y;;of
student 7 in course j is associated with URM status (URM;;), while controlling for other student-
level variables (stdj), such as age and first-generation student status. The course-level regression
(Equation 2) further models the intercept Sg; of Equation 1 (i.e., the average course performance)
as a function of observable course-level characteristics, including the overall interaction-oriented
practice score (IOP;)), teacher characteristics (¢ch;), course characteristics (crs;), and subject fixed
effects (subs). The vector of course characteristics (crs;) includes all course-level variables listed
in Table 1. In addition, we further constructed a “course difficulty measure” that was calculated
as the average student course grades in face-to-face sections of a given course taught by any
instructor in the past three years to address the possibility that courses in the same subject area
may still vary in the level of difficulty. Substituting Equation 2 into Equation 1 yields the
multilevel model. We further included an interaction term between the IOP score and student
URM status to allow the relationship between IOP and student outcomes to vary by URM status
in Equation 3. Accordingly, the coefficient 71 captures the relationship between IOP score and
performance outcomes for non—URM students, while 711 captures the interaction effect — the
difference in this relationship between URM and non-URM students. Thus, the sum of 791 and 711
captures the relationship between the IOP score and performance outcomes for URM students.
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Results

How Are Instructors Engaged in Interaction-Oriented Teaching Practices?

We first describe the extent to which instructors were engaged in various interaction-
oriented teaching practices. Table 2 suggests instructors prioritize instructor—student interactions
over student—student interaction. For example, both the ISAI and SSAI use the 5-point Likert
scale of 1 = “Never” and 5 = “Every Week.” An ISAI of 3.66 suggests that, on average,
instructors in our sample engage in instructional practices involving instructor—student academic
interactions approximately between once and every two weeks, while an SSAI of 1.80 implies
that instructional practices focused on student—student academic interactions between never and
only once during a semester.

Within a specific domain, there are substantial variations in instructors’ engagement with
specific practices. For example, in the domain of instructor—student academic interaction (ISAI),
the most widely implemented practice is “Providing feedback (beyond a grade) on student work™
(M =4.57, or every week or two), while the least is “Interacting with students using synchronous
media (e.g., Skype or other video conference tools)” (M = 2.06, or about once a semester).

Table 2

Summary Statistics of Interaction-Oriented Practices

Practice Full Item M SD

Panel A: Instructor—Student Interaction-oriented Practices

ISAI Instructor—Student Academic Interaction (5 = Every Week) 3.66 0.77

ISAI 1 Providing face—to—face office hours for students to ask academic— 3.47 1.82
related questions

ISAI 2 Providing feedback beyond a grade on student work 4.57 0.84

ISAI 3 Directly responding to student postings regarding academic 427 1.23
content on discussion forums

ISAI 4 Interacting with students using synchronous media e.g., Skype or 2.06 1.45
other video conference tools

ISAIL 5 Interacting with students using asynchronous media discussion 427 1.21
boards, etc.

ISSI Instructor—Student Social Interaction (1 = Yes) 0.83 0.25

ISSI 1 I introduced myself to my students via audio, video, or images 0.79 041
excluding emails only.

ISSI 2 I tried to make my personality come through in my 097 0.17

communication with students.

ISSI 3 I shared aspects of my hobbies, interests, pets, and other aspects ~ 0.85  0.35
of my life with my students.

ISCMI  Instructor—Student Course Managerial Interaction (5=Very 3.59 0.40
Frequently)

ISCMI 1 Sending announcements or reminders to students about course 4.84 047
content and assignments e.g., weekly check—ins
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ISCMI 2
ISCMI 3
ISCMI 4
ISCMI_5

ISCMI 6

When I gave a course assignment, [ provided explicit grading
criteria e.g., rubric.

When I recognized struggling students, I offered additional
support e.g., study tips, resources, and advice.

When a student asked a question about logistics and course
requirements, I quickly responded within 24 hours.

Provide opportunities for students to give feedback about the
course

provided explicit grading criteria e.g., rubric for discussion forum
assignments.

Panel B: Student—Student Interaction-oriented Practices

SSAI
SSAI 1

SSAI 2
SSAI 3

SSSI
SSSI 1

SSSI 2

SSSI 3

Student—Student Academic Interaction (5 = Every Week)
How often did you require students to rate the individual
performance of team members on projects?

How often did you provide collaborative work e.g., group
assignments, reports

How often did you assign students to interact with peers through
student presentations asynchronously or synchronously?
Student—Student Social Interaction (1 = Yes)

I encouraged my online students to get to know each other more
than what is required for assignments or tasks.

I asked my students to introduce themselves using an icebreaker
discussion.

I provide a virtual lounge where students can meet informally to
share common interests.

Panel C: Student—Content Interaction-oriented Practices

SCAI
SCAI 1
SCAI 2
SCAI 3
SCAI 4

SCAI 5
SCAI 6
SCAI 7

SCAI 8
SCAI 9

SCAI 10
SCAI 11
SCAI 12
SCAI 13

Items 1-7 (5 = “Very Frequently”) and 8-13 (5 = “Weekly”)
Explicitly connected new lessons with prior content
Summarized the big ideas in the course

Emphasized important information/exam content

Emphasized application of facts, theories, or methods to practical
problems or new situations

Emphasized analysis of an idea, experience, or line of reasoning
in depth by examining its parts

Emphasized evaluation of a point of view, decision, or
information source

Emphasized the formation of a new idea or understanding from
various pieces of information

Provided quizzes or problem sets

I encouraged my students to do self—testing.

encouraged my students to make outlines.

I encouraged my students to make diagrams.

encouraged my students to use flashcards.

I encouraged my students to reflect on their learning.

4.36

4.02

4.70

2.85

0.88

1.80
1.44

1.83

2.22

0.64
0.63

0.88

0.49

2.70
4.13
4.25
4.39
4.16

3.95

3.82

3.92

4.14
0.66
0.54
0.31
0.38
0.78

0.91

0.84

0.50

1.22

0.33

0.90
0.93

1.19

1.51

0.33
0.48

0.33

0.50

0.40
0.78
0.81
0.72
0.80

0.95

1.02

0.89

1.31
0.47
0.50
0.46
0.49
0.41
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Note. ISAI, SSAI, and SCAI 8-13 items used a 5—point scale of 1 = “Never,” 2= “Once,” 3 = “Three times in total
during the semester,” 4 = “Every two weeks,” and 5 = “Every Week.” ISSI and SSSI items were binary, with 0 =
“No” and 1 =“Yes.” ISCMI and SCAI 1-7 items used a 5—point scale of 1 = “Never,” 2= “Rarely,” 3 =
“Occasionally,” 4 = “Frequently,” and 5 = “Very Frequently.”

Are Courses with Higher Overall IOP Scores Associated with Better Student Course
Performance OQutcomes and Smaller Racial Gaps?

To contextualize the role of interaction-oriented practices in shaping student outcomes,
we first used our hierarchical regression models (Equation 3) to predict course grades,
completion rates, and subsequent enrollment with different values of IOP indices. Figure 1
visualizes these relationships and indicates that higher IOP scores are generally associated with
better student outcomes. In addition, although there is a consistent performance gap between
URM and non-URM students, URM students seem to show a steeper increase in predicted
course completion and subsequent enrollment as the level of IOP increases.

Figure 1

Predicted Student Outcomes by Different IOP (Interaction-oriented Practice) Scores and URM
Status

Pass (C or above): Predictive Margins with 95% Cls

Grade Points: Predictive Margins with 95% Cls

Standardized Course Grade: Linear Prediction
Standardized Pass (C or above): Linear Prediction
o

T T T T T
2 1 0 1 2

|OP (standardized) |OP (standardized)
—— URM=0 --- URM=1 —— URM=0 --- URM=1

Subsequent Enroliment: Predictive Margins with 95% Cls

Linear

IOP (standardized)

—— URM=0 --- URM=1

To formally test whether these observed patterns reflect statistically significant effects,
Table 3 presents estimates based on Equation 3. The results indicate that there were significant
gaps between URM and non-URM students across all three outcome measures. Specifically,
URM students, on average, had lower grade points by 0.36 standard deviations (p < .001), had a
reduced probability of passing the course with a grade of C or higher by 13 percentage points (p
<.001), and were 3 percentage points less likely to stay enrolled in college subsequently (p <
.05). Students taking a course with high practice instructors showed improved course outcomes.
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For each unit increase in the IOP index, students, on average, experienced a 0.05 standard
deviation boost in course grades (p < .05) and were more likely to pass a course with C or above
by 2 percentage points (b = .02, p < .05). Yet, the interaction terms are consistently non-
significant, indicating that URM and non-URM benefit similarly from higher levels of
interaction practices.

Table 3

Estimated Effects of IOP (Interaction-Oriented Practice) on Student Outcomes by URM Status

Grade Points Pass (C or above) Subsequent Enrollment
URM -0.36 (0.02)*** -0.13 (0.01)*** -0.03 (0.01)*
IOP Index 0.05 (0.02)* 0.02 (0.01)* 0.01 (0.01)
URM*IOP Index 0.01 (0.02) 0.01(0.01) 0.00 (0.01)
N 8,854 9,993 10,054

Note. Grade points are z—score standardized. Pass (C or above) is coded 0/1. IOP = Interaction-oriented Practice.
URM = Underrepresented minority. Standard errors in parentheses. + p<0.1 * p<0.05 ** p<0.01 *** p<0.001

Are Specific Subdomains of IOP Related to Course Outcomes and Racial Gaps More
Strongly?

Table 4 further displays the associations between each subdomain of IOP and student
outcomes. The table also presents interaction terms between each subdomain and URM status to
assess whether the effects of a given subdomain vary by student URM status. Student—student
social interaction (SSSI, b = .02, p <.05) and student—student academic interaction (SSAIL b =
.02, p < .05) show modest but significant benefits for students’ probability of passing a course
with a C or higher. In addition, ISCMI shows a positive relationship with subsequent term
enrollment (b = .02, p < .05), indicating that when instructors were engaged more actively in
instructor—student course managerial interactions, students, on average, were more likely to
persist into the following term.

The interaction terms between URM status and IOP subdomains generally remain non—
significant. This suggests that students benefited from higher engagement in interaction-oriented
practices in a similar way regardless of their URM status. However, one notable exception is the
interaction between ISCMI (instructor—student course managerial interaction) and URM status,
which is positively and significantly related to both course grades (b = .07, p < .05) and course
completion (b = .03, p <.05). This suggests that, compared to non-URM students, URM
students benefited significantly more from instructor—student course managerial interactions.
Accordingly, when instructors were engaged with higher levels of ISCMI, such as sending
regular check-ins to keep students on track or proactively identifying students who were
struggling and reaching out to them, the performance gaps between URM and non-URM
students became narrower.
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Table 4

Estimated Effects of Subdomains of IOP (Interaction-Oriented Practice) on Student Outcomes by
URM Status

Grade Points Pass (C or above) Subsequent Enrollment
URM -0.35 (0.02)*** -0.13 (0.01)*** -0.02 (0.01)*
ISAI 0.01 (0.02) -0.01 (0.01) -0.00 (0.01)
ISCMI 0.00 (0.02) -0.00 (0.01) 0.02 (0.01)*
ISSI 0.02 (0.02) 0.00 (0.01) -0.00 (0.01)
SSAI 0.01 (0.02) 0.02 (0.01)* 0.02 (0.01)
SSSI 0.04 (0.02) 0.02 (0.01)* -0.00 (0.01)
SCAI 0.01 (0.02) 0.00 (0.01) -0.02 (0.01)+
URM*ISAI -0.04 (0.03) -0.01 (0.01) 0.01 (0.01)
URM*ISCMI 0.07 (0.03)* 0.03 (0.01)* -0.00 (0.01)
URM*ISSI -0.03 (0.03) -0.01 (0.01) -0.03 (0.01)*
URM*SSAI 0.03 (0.02) 0.01 (0.01) 0.00 (0.01)
URM*SSSI —0.00 (0.03) —0.00 (0.01) 0.00 (0.01)
URM*SCAI —0.02 (0.03) —0.00 (0.01) 0.02 (0.01)
N 8,854 9,993 10,054

Note. Grade points are z—score standardized. Pass (C or above) is coded 0/1. ISAI = instructor—student academic
interaction; ISSI = instructor—student social interaction; ISCMI = instructor—student course managerial interaction.
SSAI = student—student academic interaction; SSSI = student—student social interaction. SCAI = student—content
academic interaction. URM = Underrepresented minority. Standard errors in parentheses. + p<0.1 * p<0.05 **
p<0.010 *** p<0.001

To further contextualize the interactional effects of instructor—student course managerial
interactions on course outcomes, we used our model to predict course grades and completion
rates across different values of ISCMI for URM and non—URM students, respectively. Results
presented in Figure 2 visually demonstrate how increased use of ISCMI reduced the racial gaps
in course performance. Specifically, as instructors engaged more in ISCMI practices, non—-URM
students’ course performance remained relatively stable. In contrast, URM students experienced
strong improvement in both course grades and completion rates. As a result, the racial gaps in
course outcomes progressively narrowed. At high levels of ISCMI (two standard deviations
above the mean), the model predicts that the racial performance gap is nearly closed.
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Figure 2

Predicted Student Outcomes by Different ISCMI (Instructor—Student Course Managerial
Interactions) Scores and URM Status

Grade Points: Predictive Margins with 95% Cls Pass (C or above): Predictive Margins with 95% Cls
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\
\
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Standardized Course Grade: Linear Prediction
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In view of the potential of Instructor—Student Course Managerial Interaction (ISCMI)
practices in reducing racial equity gaps, we further disentangle which specific ISCMI practices
drive these effects. To achieve this goal, we replaced the ISCMI index score with a vector of six
individual ISCMI practices listed in Table 2. We then included these six variables and their
interactions with URM status in the model. Importantly, the model retains all prior control
variables, other subdomains of IOP, and their interactions with URM. Accordingly, the new
model teases out the effects of each of the ISCMI practices from potential influences of other
interaction-oriented practices.

The results presented in Table 5 show that not all ISCMI practices contributed equally to
reducing equity gaps between URM and non—URM students. Notably, ISCMI 3 (active outreach
to struggling students) shows significant positive interaction with URM status for both grade
points (b = .12, p <.001) and course completion (b = .04, p < .01I). These results suggest that
URM students disproportionately benefited from proactive outreach to struggling students. In
addition, ISCMI_4 (responding to student questions about logistics and course requirements
quickly) also shows marginally significant interaction with URM on course completion (b = .04,
p < .I). This suggests that URM students benefited particularly strongly from timely and
responsive communication regarding course logistics and expectations.

Table 5

Estimated Effects of Specific ISCMI Practices by URM Status

Grade Points Pass (C or above) Subsequent Enrollment
ISCMI 1 0.03 (0.05) —0.01 (0.02) —0.00 (0.02)
ISCMI 2 —0.01 (0.02) —0.00 (0.01) 0.01 (0.01)
ISCMI 3 —0.02 (0.03) —0.01 (0.01) 0.00 (0.01)
ISCMI 4 —0.01 (0.04) 0.00 (0.02) —0.00 (0.02)
ISCMI 5 0.02 (0.02) 0.00 (0.01) 0.01 (0.01)
ISCMI 6 —0.01 (0.06) 0.02 (0.03) 0.06 (0.03)*
URM=1 #ISCMI 1 —0.02 (0.06) —0.01 (0.02) 0.02 (0.03)
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URM=1 # ISCMI 2 ~0.00 (0.03) 0.01 (0.01) ~0.01 (0.01)
URM=1 # ISCMI 3 0.12 (0.03)%**  0.04 (0.01)** 0.01 (0.01)
URM=1 # ISCMI 4 0.06 (0.05) 0.04 (0.02)+ 0.02 (0.02)
URM=1 # ISCMI 5 0.00 (0.02) 0.01 (0.01) ~0.01 (0.01)
URM=1 # ISCMI 6 0.10 (0.08) ~0.03 (0.03) ~0.01 (0.04)
N 8,854 9,993 10,054

Note. Grade points are z—score standardized. Pass (C or above) is coded 0/1. For ISCMI items, see Table 2. URM =
Underrepresented minority. Standard errors in parentheses. + p<0.1 * p<0.05 ** p<0.010 *** p<0.001

Discussion and Conclusion

Summary of Key Findings and Implications

Distance learning through online coursework is playing an increasingly important role in
higher education, especially at open-access institutions that enroll a large proportion of adult
learners who benefit from the flexibility of distance learning. Yet, students’ low performance in
these courses has been a persistent concern, and colleges have been actively seeking evidence-
based practices that can help colleges and instructors design and implement high-quality online
courses that could fundamentally improve student learning outcomes. Drawing on a unique
dataset that links instructors’ use of practices aimed at promoting interaction, our study provides
empirical evidence on the benefits of various interaction-oriented practices on student online
learning outcomes.

Overall, our results support the theoretical conjecture that interaction-oriented practices
play an important role in facilitating learning and engagement in college online courses. Even
after accounting for a rich set of student and instructor characteristics, course subject areas,
overall course difficulty, and average student grades in face-to-face sessions, we find positive
relationships between higher levels of engagement in interaction-oriented practices and student
performance outcomes. These findings underscore the value of fostering interactivity in online
education. The positive impacts on course completion rates are particularly noteworthy for
community colleges, where failure to complete a course, especially introductory courses, can
substantially increase the probability of early college withdrawal and decrease the probability of
earning a postsecondary credential (Calcagno et al., 2007). Unsuccessful learning experiences
can be particularly consequential for URM students: A Black student who withdraws or fails
his/her introductory course has a 67% chance of not earning any postsecondary credential,
compared with a 48% chance for a White student (Chen & Soldner, 2013).

Our results also indicate that the benefits of interaction-oriented practices are not uniform
across all domains of interaction. Among the six domains examined, practices that promote peer
social interaction are the strongest predictor of higher course performance for all students. This
finding aligns with prior research showing that students in online courses frequently report
feelings of isolation and a lack of “social presence”—the perception of being connected to others
in a computer—mediated environment (e.g., Richardson et al., 2017; Shearer, 2013). While the
current literature has consistently highlighted the importance of enhancing meaningful peer
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interactions, most of these studies focus on collaborative learning opportunities that facilitate
academic interactions between students. While we also identify a positive coefficient for SSAI
(student—student academic interaction) on course performance, the size of the effect is only about
half of the effect of SSSI (student—student social interaction). While we are not able to draw any
definitive conclusion regarding the comparison between SSAI and SSSI based on the sample of
the current study, our results suggest that fostering opportunities for purely social connections,
such as encouraging students to add personal profiles to the learning management system (LMS)
or participate in engaging introductions, can have a substantial impact on student outcomes. This
highlights the importance of designing online courses to address the social dimensions of
learning.

Contrary to our expectations, instructor—student interactions (ISSI & ISAI) were not
significantly associated with student online performance outcomes. The specific reason why
instructor—student interactions did not matter in this specific context is beyond the scope of the
present study. It is possible that the effect of the student—faculty interactions may largely depend
on qualitative features of the interaction, such as the content of the interaction or tone used by the
faculty, which cannot be captured by our survey items. Future research that has access to richer
data on course interaction dialogues may wish to explore these possibilities.

Finally, among the six domains examined, practices targeting instructor—student course
management interaction (ISCMI) emerged as a promising way to reduce equity gaps by
disproportionately improving the course performance of racial minority students. This finding
aligns with prior research suggesting that learners may not be equally predisposed to succeed in
online learning due to different levels of self-directed learning skills (e.g., Hart et al., 2018).
Indeed, existing literature on learning autonomy suggests that White students and individuals
with high prior educational attainment, on average, exhibit higher levels of self—directed learning
skills than URM students and individuals with lower educational attainment (e.g., Hoskins &
Van Hooff, 2005; Muse, 2003; Stewart et al., 2010; Wiggam, 2004). Consequently, practices that
provide structure, monitor progress, and help students stay on track are especially beneficial for
URM students. Indeed, our subsequent analyses that examine the specific managerial practices
indicate that URM students disproportionately benefited from proactive outreach to struggling
students and timely guidance about course expectations. Considering that course management-
related communications are often addressing the whole class rather than messages tailored to
personal needs, it should be relatively easy for instructors to incorporate these practices into their
online instruction. Institutions seeking to improve online teaching and learning outcomes may
also consider incorporating these practices into the professional training curriculum for online
instructors.

Limitations and Future Research

There are several limitations to this study. First, our reliance on self-reported survey data
introduces potential validity issues (Maul, 2017). For instance, instructors could respond to
interaction-oriented practice questions in socially desirable ways. Although we believe this risk
is minimal, given that the survey was designed for research rather than evaluation, future
research could validate our findings through more objective measures of teaching practices. In
addition, it is important to note that the benefits of specific types of interaction may vary
depending on the local contexts and student population. Accordingly, institutions and researchers
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may wish to tailor the survey to the local context and examine the relationship between
interaction-oriented practices and student outcomes using local data.
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