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INTRODUCTION 

Despite documented benefits to college completion, more than a third of students who initially 

enroll in college do not ultimately earn a credential (Snyder and Dillow 2015), and striking inequalities in 

college completion exist along socioeconomic and racial lines (Holzer and Baum 2017; Kena et al., 2014; 

Ma, Pender & Welch, 2019). Gaps in college persistence and completion persist even among students 

with similar academic achievement and preparation in high school (Belley & Lochner, 2007; Kena et al., 

2014; Long & Mabel, 2012; Ma, Pender & Welch, 2019). Colleges have invested in several resource-

intensive interventions to increase college persistence, including providing students with additional 

financial aid (Castleman & Long, 2016; Page et al., 2014), enhanced advising (Bettinger & Baker, 2014), 

or the combination of wraparound advising and financial assistance (Clotfelter, Hemelt, & Ladd, 2018; 

Scrivener et al., 2015; Weiss, Ratledge, Sommo & Gupta, 2019).  

Increasingly policymakers, educators, and researchers have focused on how informational 

barriers and administrative hassle factors have stymied students’ pathways to graduation. Completing 

college requires students to navigate both institutional administrative tasks (e.g., registering for classes, 

applying for, and accepting financial aid) and academic tasks within courses (e.g., completing homework 

and submitting assignments). In postsecondary education, several promising interventions have shown 

that text-based outreach and communication can be a low-cost, easy to implement, and effective strategy 

for supporting educational attainment and guiding students through complex administrative processes. In 

addition to evidence that text-based communication can facilitate the likelihood students initially enroll in 

college (Castleman & Page, 2015, 2017; Castleman, Page & Schooley, 2014; Page, Castleman & Meyer, 

 
1 We gratefully acknowledge Georgia State University and especially Dr. Timothy Renick for their support and 
engagement with this study. In addition, we gratefully acknowledge members of the Mainstay team for their insights 
and feedback. All errors are our own. 
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2019), research shows that the same low-touch virtual outreach can also help college students to complete 

required institutional administrative tasks at higher rates and persist longer in college (Castleman & Page, 

2016; Page, Lee, & Gehlbach, 2020). These studies employ text-based outreach as a nudge – a subtle 

change to the choice architecture in which individuals tackle complex decisions with the goal of 

supporting optimal choices and behavior. Nudges have been employed successfully to guide individuals 

through decision making across a variety of contexts (Simon, 1982; Thaler & Sunstein, 2008).  

It is an open question whether institutions can leverage these same communication strategies to 

improve students’ core academic experiences in college. More specifically, can nudges affect academic 

inputs, such as studying and assignment completion, in a way that translates into meaningful outputs, 

such as course performance and retention? Oreopoulos and Petronijevic (2019) found limited effects of a 

suite of low-touch psychological and nudge interventions on college student outcomes. While they found 

improvements to student mental health and increases in study time (academic input), those proximal 

effects did not translate into higher course grades or credits earned (academic output). Other interventions 

have found that email outreach (ostensibly sent from a course instructor) can effectively increase 

students’ academic inputs (completing additional practice problems), though those efforts also did not 

translate to increases in course grades (Pugatch & Wilson, forthcoming). In contrast, recent work found 

that targeted email messages with assignment reminders, encouragement to attend office hours, and notes 

about current course performance sent directly from a student’s professor led students to perceive their 

professor more positively. Further, the outreach led underrepresented minority students to earn higher 

grades in the course and ultimately to graduate from college at higher rates (Carrell & Kurlaender, 2021). 

In another study, adding current course performance information to student communications from faculty 

– which provided students with regular reminders about their course standing – increased subsequent 

homework performance (Smith et al., 2018). These varied effects on course performance suggest that 

message design features – such as the sender or customization to student circumstances – are likely to be 

important factors in determining whether virtual outreach will meaningfully affect intermediary inputs 

and their subsequent academic outputs.  
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In this paper, we report on an effort to implement and experimentally test a text-based chatbot 

with artificial intelligence (AI) capability to provide course-specific, proactive outreach and support to 

students in a large-enrollment, undergraduate course. Since 2016, Georgia State University (GSU) has 

engaged in a research-practice partnership involving university staff, external researchers, and Mainstay, 

a technology company, to design, build, and investigate the potential of artificially intelligent virtual 

communication tools (e.g., “chatbots”) to support students to and through college.2 GSU uses the chatbot 

to communicate with students through the persona of Pounce, the university’s blue panther mascot. 

Studies to date have found that the chatbot improved first-year enrollment (Page & Gehlbach, 2017) and 

the completion of tasks necessary for college persistence, such as handling registration holds and refiling 

the FAFSA (Page, Lee, & Gehlbach, 2020). Given positive effects from these initial experimental studies, 

GSU has made chatbot communication regarding pre-enrollment and other required administrative tasks 

standard practice with all students who have opted into receiving text-based outreach. At GSU, all 

students can consent to receive text message communications from the school and are considered “text 

eligible” for subsequent outreach. About 86% of incoming students each term opt-in for text-based 

messaging. 

In this study, we apply the same chatbot technology within the classroom at GSU with the goal of 

increasing students’ course engagement and performance. To implement this academic chatbot, we drew 

on insights from GSU student experiences and prior literature to target courses in which the chatbot could 

be most impactful. We first identified courses with historically high “DFW” rates (DFW refers to a 

student who earned a D, F, or withdrew from a course). Next, we targeted large enrollment courses where 

students had fewer opportunities to connect individually with the instructional team or with peers to form 

academic support systems. Research on in-person college class size finds that student randomly assigned 

to larger in-person classes (compared to smaller in-person classes) earn lower grades (De Giorgi, 

Pellizzari, & Woolston, 2012), although the negative effects of large enrollment courses have not been 

 
2 For more information on Mainstay, formerly AdmitHub, see www.mainstay.com 
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found in experiments comparing online course size and student performance (Bettinger, Fox, et al., 2017). 

While there are few reliable sources of data on the share of students enrolled in large introductory courses 

for US college students overall, at GSU about 53 percent of students enrolled in at least one “high-

enrollment” course of 100 students or more during the 2021-22 academic year. Students are substantially 

more likely to take a “high-enrollment” course during their first year – 72 percent of incoming freshmen 

did so during the 2021-22 academic year. Finally, we targeted an online course, hypothesizing that the 

chatbot could be especially beneficial to students enrolled in online courses who face similar barriers as 

students in large enrollment courses when attempting to connect with peers and instructors. In 2018, 

approximately 35 percent of US college students took at least some virtual/distance education courses 

(NCES, 2019). Of course, this rate rose dramatically during the start of the COVID-19 pandemic as some 

1,400 colleges transitioned to online instruction during the spring 2020 semester (Marsicano et al., 2020). 

Prior research finds that students completing online courses earn lower course grades by almost half a 

grade level (0.44 points) compared to students taking the same courses in-person; students learning online 

also are more likely to drop out of college after that semester (Bettinger, Doss, et al., 2017).  More recent 

work also found students randomly assigned to online instruction during the COVID-19 pandemic earned 

lower final course grades and performed worse on both assignments and exams (Kofoed et al., 2021).  

Given these target parameters, GSU identified a large enrollment, asynchronous online section of 

“Introduction to American Government” as a focal course for piloting and evaluating the academic 

chatbot. Nearly all students at GSU take the “Introduction to American Government” course to satisfy a 

state of Georgia graduation requirement, and this section of the course enrolls the largest number of 

students each term.3 The course-specific bot was named “POLS Pounce” to mirror the main GSU 

“Pounce” bot.4 Students received 2-3 scheduled, customized messages each week via text message from 

 
3 We piloted a version of the academic chatbot with all text-eligible students enrolled in the course in spring 2021, 
and then evaluated the efficacy of the intervention during the 2021-22 academic year through a randomized 
controlled trial 
4 Although the bot was named POLS Pounce and referred to as such on end-of-course survey, in practice the 
messages more often emphasized names of the instructional team (#tyler) and encouraged students to connect with 
Dr. Evans rather than POLS Pounce. 
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POLS Pounce, providing information on weekly assignment due dates, nudges to complete late/missing 

assignments, and encouragement and invitations to engage with the bot or instructional team with any 

questions. Customization took the form of personalization (e.g., “Hi FIRSTNAME”) and targeting (e.g., 

messages differentiated for students who had a missing assignment versus students who were up to date 

on the readings). 

 Here, we report on results from the fall 2021 randomized controlled trial, with spring 2022 results 

to be added once available. To preview our findings to date, the academic chatbot significantly shifted 

students’ final grades, increasing the likelihood students received a course grade of B or higher by eight 

percentage points. We find large and significant treatment effects for first-generation students, estimating 

the intervention increased their final course grades by about 11 points on a 100-point scale (and a 16 

percentage point increase in earning a B) as well as their completion of and performance on individual 

course deliverables (e.g., readings, activities, exams). On end-of-course surveys, students reported 

enthusiasm for the chatbot, with 92 percent of respondents recommending its continued use in the course 

and expansion to other courses at GSU. 

 Our study makes three important contributions to the literature. First, we build on a growing body 

of evidence on the positive effects of virtual outreach on student success, providing more support for the 

hypothesis that such outreach can effectively improve student academic outcomes when integrated into 

students’ courses and delivered by a trusted sender (in this case, from a course professor and teaching 

assistant5). Second, we translate these strategies to the college classroom, evaluating the extent to which 

strategies that have helped students successfully navigate administrative tasks at the institution level can 

similarly benefit students’ completion of course tasks and course performance. Finally, we improve on 

previous attempts to integrate virtual outreach and communication to students in their college courses by 

 
5 We refer to the individual monitoring the chatbot and responding to student questions as the “teaching assistant” 
for ease of interpretation. In practice, that individual was a graduate research assistant who had previously served as 
the TA for the course. We expect this role would be filled by a traditional teaching assistant in other courses 
employing an academic chatbot. 
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incorporating AI response technologies to ensure students receive immediate responses to their questions, 

instead of having to wait for a university administrator or course instructor to respond. 

 

RESEARCH DESIGN 

Institutional Context 

 Georgia State University (GSU) is a public, research university in Atlanta, GA that enrolls more 

than 52,000 undergraduate students and confers more than 10,000 degrees each year. GSU is a minority 

serving institution and serves a comparatively lower-income population – about 53 percent of GSU 

students receive Pell grants. GSU has a pooled college completion rate nearly identical to the national 

four-year institution average, with about 56 percent of students earning a bachelor’s degree within eight 

years of initial enrollment (College Scorecard, n.d.). 

Intervention Course Context 

At GSU, “Introduction to American Government” enrolls approximately 6,000 students per year. 

Typically, about 60% of students enroll in asynchronous online sections that are capped at 125 students 

each and taught primarily by graduate students and part-time faculty. The focal section for this study is an 

exception: it is taught by a full-time faculty member and has an enrollment of 500-900 students per 

semester. Students in this section read a digital textbook embedded in an adaptive learning platform that 

quizzes them frequently as they progress through chapters. Students’ course grades reflect performance 

on those adaptive quiz questions, completion of a visit to a local museum, and completion of and 

performance on 3-4 multiple choice exams. Students took these timed exams asynchronously within a one 

week window and needed to either register for a time to take the exam at the campus testing center or use 

remote proctoring services to take the exam on their machine prior to the exam deadline. 

This course differs from many introductory college courses in that the standard communication 

from the instructor already incorporates regular, targeted, automated email reminders to students (similar 

to those tested experimentally in Carrell & Kurlaender, 2021). These messages included reminders about 

upcoming due dates, encouragement about recent performance, and suggestions for students to meet with 
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the professor when they had failed to turn in an assignment or complete an exam. The professor recorded 

all instances of this email outreach, and we include in Appendix B the full list of email messages and the 

share of treatment and control students receiving this email outreach. Some of these messages went to 

nearly all students (e.g., about 90 percent of students received a message congratulating them on 

completing the readings for chapter three) while some were targeted to a smaller group with specific 

course flags (e.g., about 4-5 percent of students received a note from the professor after they failed to 

submit exam 1 before the deadline). Across 42 messages we observe only one statistically significant 

difference in email receipt between the treatment and control conditions.6 We describe this extensive, 

targeted, timely email communication from the professor to illustrate the high degree of outreach students 

were already receiving; in many college classrooms the control group/status quo counterfactual would 

involve substantially less communication from the professor. 

 In addition to all students receiving email outreach from the professor, all students in the analytic 

sample (treatment and control) had opted in to receive regular text-based communication from GSU’s 

university-wide retention chatbot. This program sends messages about upcoming administrative tasks 

(e.g., the opening of the FAFSA on October 1, when the next semester courses are available for 

registration) and targeted messages about students’ enrollment and accounts (e.g., notifying students who 

have a balance due or hold on their account for registration) in addition to relational messages to provide 

students with encouragement throughout the semester and to proactively ask them if they need support or 

if the bot can connect them with a GSU resource. Prior research found large effects of the retention 

chatbot on student completion of important college persistence tasks (Page, et al., 2020).  

Intervention Description 

All students enrolled in the focal course at GSU received standard communications from the 

course instructor and teaching assistant, as described above. Treated students additionally received text 

 
6 This message encouraged students who did not submit exam 2 by the deadline to reach out and schedule a time to 
meet with the professor and take the exam late. We observe 7% of treated students and 12% of control students 
failed to submit exam 2 on time and received this message. 
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messages from the course chatbot designed to (1) provide timely reminders of course requirements; (2) 

provide customized feedback on students’ progress; (3) connect students to course-relevant academic 

supports; and (4) serve as an additional channel of communication between students and their course 

instructors. The chatbot messages fell into three broad categories: weekly updates, encouragement 

messages and reminder messages. Students received weekly updates every Monday to preview students’ 

course tasks and responsibilities for that week. These updates were customized by whether students had 

completed the previous week’s assignments. Encouragement messages were signed by the course TA and 

were crafted to promote a growth mindset and to invite students to provide feedback on how their 

semester was going. Finally, reminder messages were sent to students as needed (e.g., outreach to 

students who had not completed an online exam by a given time). 

Via the Mainstay chatbot platform, the instructional team sent students 2-3 scheduled academic 

chatbot messages each week (about 40 total messages throughout the semester).7 When students texted in 

with a question, the system’s artificial intelligence (AI) responded with the closest match response in the 

system knowledge base. When the system flagged a response with a low probability of response match, 

students’ questions were answered directly by the teaching assistant upon their frequent review of flagged 

messages to provide personalized follow-up, as needed.8 One additional, novel feature of the course 

chatbot was a function called #quizme through which students could request a quiz on chapters covered in 

an upcoming exam. Through #quizme, students could receive and answer a set of multiple-choice 

questions, and for each one the bot would indicate whether they answered correctly and/or direct the 

student to where in the textbook they could read more about the topic and find the correct answer. The bot 

promoted #quizme in several weekly digests and additional promotional messages. Students could 

activate #quizme during the two weeks prior to each course exam due date.9 

 
7 See full messages in Appendix B. 
8 The course TA closely monitored the message interface the two hours following a scheduled campaign, given that 
most students that replied to the academic chatbot did so shortly after receiving a scheduled message. The TA also 
checked for flagged messages at least once (and often 2-3 times) each day. 
9 The course TA updated the bank of #quizme questions throughout the semester to reflect the chapters covered on 
the next exam. 
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Intervention Development: Pilot Study 

In spring 2021, we launched a pilot study of the course chatbot in the target “Introduction to 

American Government” section and distributed messages to all enrolled students who consented to text 

message communication from the university. 10 The pilot study enabled the course and research team to 

collaboratively develop messages aligned with the syllabus, receive qualitative feedback from students 

about the chatbot experience, and examine engagement patterns. Students enthusiastically recommended 

the bot – 90 percent of respondents recommended GSU continue the bot for this specific course and about 

84 percent recommended expanding the bot to other courses. In addition to receiving student feedback on 

the bot, the spring pilot enabled us to develop a more robust bank of academic chatbot responses and 

better train the bot to the course context.11 We also adapted messages based on student feedback and 

engagement data. Most notably, we transitioned to sending students weekly digests customized to their 

course performance to date (e.g., noting whether they had assignments missing or congratulating those 

who worked ahead) rather than a generic notice of upcoming due dates. We also developed a more 

consistent structure to the weekly digests. Finally, we worked to distinguish the tone and voice between 

the formal, structured weekly digests focused on sharing information and the warmer, less formal weekly 

encouragement messages intended to help students feel a sense of connection with the course and 

instructional team.12 

Study Design 

 For the fall 2021 randomized controlled trial, we collaborated with GSU to identify all students 

who were enrolled in the focal course who were also text-eligible by virtue of having consented to receive 

messages from GSU. GSU provided the research team with two rounds of student lists for randomization 

 
10 Of the 828 students enrolled in the course during spring 2021, 705 had previously opted in for texting from the 
university and received the pilot messages. 
11 For example, during the pilot the bot would often interpret a question about a course due date as a question about 
a GSU administrative due date (such as FAFSA or registration). The summer following the pilot, the course TA 
worked to substantially expand the knowledge base to ensure course-specific questions received a course-specific 
answer. 
12 Smaller edits included reducing the frequency of emojis in student messages and formalizing policies around 
message length. 
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– one list shared prior to the start of class representing initial enrollment (367 students) and a second list 

(142 students) shared after the start of class representing students who had added the course prior to the 

semester’s add/drop deadline.13 The research team separately randomized each list to treatment or control. 

As a result of these enrollment patterns, students in the first round of randomization received an 

additional week of messaging relative to students in the second round of randomization. As described in 

more detail below, we account for randomization blocks in our analysis and do not drop students from 

analysis who dropped the course.14 

Sample 

In Table 1 we provide descriptive information about the intervention sample as well as balance on 

student characteristics between treatment and control students. The research team randomized 509 

students enrolled in the course to treatment or control. Overall, almost two-thirds of the class was female, 

about half were Black and another quarter were White, about 90 percent had completed the FAFSA and 

about 60 percent were eligible for a federal Pell Grant. About one quarter of the analytic sample were first 

generation college students, and the course was about evenly split between first-time freshmen and 

upperclassmen/non-freshmen students. On average, students’ high school GPA was about a 3.3 on a 4.0 

scale. We observed no significant differences in characteristics between students in the treatment and 

control conditions. The enrollment is very similar to the overall GSU fall 2021 enrollment, which 

included about 45 percent Black students, 27 percent White students, 60 percent female students, 90 

percent FAFSA filers, and an average high school GPA of 3.50. 

 

 

 
13 We did observe during the first randomization round that treated students were marginally more likely to drop the 
course during the add/drop period than students assigned to the control group (97.3% of control students remained in 
the class relative to 93.5% of treated students), but those differences disappeared within the first month of the 
course. Given the chatbot only distributed two messages between round one randomization and the first add/drop 
deadline, we do not attribute initial treatment differences in early course retention to the intervention. 
14 We code students who drop the course as having a zero for all outcomes other than when we examine the effect of 
treatment on dropping the course. 
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ANALYTIC STRATEGY 

 Our primary analytic goal is to estimate the effect of being assigned to receive academic chatbot 

messaging on course performance, course engagement, and student sense of institutional support. To 

estimate these effects from the data, we use a regression model of the following general form: 

𝑌𝑌𝑖𝑖𝑖𝑖 =  𝛼𝛼𝑖𝑖 + 𝛽𝛽𝛽𝛽𝑖𝑖 +  𝑋𝑋𝑖𝑖𝛾𝛾 +  𝜀𝜀𝑖𝑖𝑖𝑖 

Where 𝑌𝑌𝑖𝑖 represents the outcome for study participant i, 𝛼𝛼 is the mean outcome for individuals 

assigned to the control group, 𝛽𝛽𝑖𝑖 is the indicator for assignment to treatment and is equal to one if the 

study participant i is randomized to the academic chatbot group and zero otherwise. 𝑋𝑋 represents a vector 

of baseline characteristics for individual i (included primarily to explain residual variation in outcomes 

and to improve precision of estimation as a result) and 𝜀𝜀𝑖𝑖𝑖𝑖 is a random error term. We also include fixed 

effects (𝛼𝛼𝑖𝑖) to account for the two rounds of randomization. We modify this analytic model to include an 

interaction between treatment and student characteristics for subgroup analyses.15 

We pre-registered the intervention and analysis with the Registry of Efficacy and Effectiveness 

Studies (REES) under Registry ID 8160. We calculated a minimum detectable effect size (MDES) of 

about 0.157 standard errors given our initial sample size and randomization structure. We pre-specified 

various subgroup analyses to examine the extent to which the effect of treatment varies according to 

participant college level (e.g., freshmen vs. non-freshmen)16, gender, race, ethnicity, socioeconomic 

background (e.g., Pell status, first generation), and prior course exposure (e.g., first-time course takers vs. 

student re-taking the course). 

Data and Measures 

Our main outcomes of interest were: 

 
15 We do not correct for multiple comparisons precisely because the outcomes in this analysis (e.g., completion of 
assignments and grade on assignments) are highly correlated but provide distinct perspectives on academic 
engagement. 
16 About 80% of non-freshmen were sophomores. 
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• Students’ academic performance (end-of-course grade and benchmark course 

performance, such as passing the course),  

• Students’ academic engagement (on-time assignment submission rates, on-time reading 

completion rates, and frequency of logging onto the course textbook platform), and  

• Students’ attitudes about institutional support (answers to questions about institutional 

and course support on an end-of-course survey).   

We also pre-registered exploratory research questions around the effect of the treatment on 

students’ use of course academic supports (attendance at course tutoring sessions) and on students’ 

persistence (future semester enrollments). 

Most outcomes come from the deidentified course gradebook and GSU administrative records, 

provided directly to the research team for analysis. One unique feature of this course is the use of an 

entirely online textbook – no physical textbook was available, and students needed to access the readings 

through a course platform that incorporated reading prompts and benchmarks to guide reading. As a 

result, we can observe the amount of time students spent reading specific sections, the percent of chapter 

sections read, and when (date and time) students read the textbook. This data enabled us to evaluate 

potential mechanisms through which the intervention might affect course performance and enabled the 

course teaching team to customize weekly outreach according to students’ progress with reading to date. 

We also aimed to understand the effect of the chatbot communication on students’ experiences in 

the class and their perceptions of the instructor.  To do so, the course instructor added relevant questions 

to an end-of-course survey. To this survey, we added items in the following domains:  

• Organizational support (e.g., “This instructor regularly checks in to make sure we understand the 

class material.”),  

• Institutional growth mindset (e.g., “This instructor seems to believe that students have a certain 

amount of intelligence, and they really can’t do much to change it.”),  
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• Instructor inclusive expectations (e.g., “I feel like this instructor thinks I can learn anything that is 

taught in classes.”),  

• Self-efficacy in the course (e.g., “I have felt confident about my ability to do well in this class.”) 

and  

• Adaptive expectations for instructors during hypothetical scenarios of adversity that could have 

occurred during the course (e.g., “[Imagine] You have to miss an exam for personal reasons. I 

would think, ‘This instructor will be inflexible or unsupportive.’” [reverse-coded]).  

We also included measures that assessed more global experiences at GSU: perceptions of 

achievable challenge (e.g., “I feel like I have what I need to be successful at GSU.”) and sense of 

belonging (e.g., “I feel like I belong at GSU.”) and additional exploratory survey measures, which can be 

found in Appendix C. We designed survey scales in consultation with course instructors and adapted 

many of the scales collected (Organizational Support, Instructor Growth Mindset, Self-Efficacy, and 

Belonging) from PERTS Ascend and Elevate surveys (www.perts.net), which measure research-based 

learning conditions for students’ success in high school and college courses and have been delivered to 

over 10,000 students nationwide (Boucher et al., 2021; Paunesku & Farrington, 2020). We adapted 

instructor expectation items from prior research on inclusive instructor practices (Smith, 2020) and 

perception of achievable challenge items from research on challenge and threat stress appraisals (Mendes 

et al., 2007). We created novel adaptive expectation scenario items for the current study.  

Finally, we included a set of survey items to ask treatment participants about their experience 

with the course chatbot including the extent to which they found the communication helpful, whether they 

read the text messages, whether they knew about and/or used the #quizme function, and whether they 

would recommend future use of the chatbot in this and other GSU courses. As we detail below, a 

limitation is that only about 52 percent of students in the fall 2021 analytic sample completed the above 

end-of-course survey questions. 
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RESULTS 

 The rich data available on course performance and engagement enable us to examine not only 

whether students who received the intervention performed better in the course, but also if that 

performance boost was concentrated on certain course requirements (e.g., readings versus exams) and 

whether treatment affected the extensive (e.g., submission of an assignment) or intensive (e.g., 

performance on an assignment) margins of course engagement. In our presentation of results, we first 

share course performance, course engagement, and student attitudes results, followed by our exploratory 

analysis of treatment effects on “Supplemental Instruction” use17 and overall semester performance and 

descriptive analysis of student feedback. Across tables, for each outcome, we share the main treatment 

effect estimates (presented with and without the vector of student covariates) followed by subgroup 

effects from modifications to the main empirical model that incorporate interactions between treatment 

and student characteristics.18  

 Overall, we find compelling evidence that the treatment shifted the distribution of student grades, 

increasing the likelihood students earned a B or higher in the course. We find consistent patterns of higher 

course performance across all course components (e.g., readings, activities, exams) as well as course 

engagement for first-generation students, who we hypothesize may especially benefit from outreach given 

lower access to the dominant social capital required to navigate most postsecondary institutions in the 

United States (Jack, 2016; Lareau, 2003; Walton & Cohen, 2007).   

Main effects: Course Performance 

 We first examined the effect of the chatbot intervention on students’ academic performance in the 

course.  In Table 2, we report the treatment effects on students’ final grade, on their attainment of 

performance benchmarks (earning an A, earning a B or higher, passing the course/earning a D or higher, 

 
17 Supplemental Instruction (or “SI”) is a formalized, course-specific academic support approach adopted at GSU 
and several other postsecondary institutions. At GSU, SI takes the form of weekly, optional, study sections for 
historically difficult courses led by undergraduate student leaders who have previously earned an A in the SI course. 
18 We examine heterogeneous treatment effects for first-generation students (25% of the analytic sample), freshmen 
(46% of the analytic sample), upperclassmen (47% of the analytic sample), Black students (26% of the analytic 
sample), female students (62% of the analytic sample), students re-taking the course (7% of the analytic sample). 
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or “DFW”ing) and on course completion (whether students withdrew or dropped the course). We find the 

largest overall treatment effect on whether students earned a B or higher in the course – treated students 

were eight percentage points more likely to earn a B or higher relative to the control group share of 60 

percent (a 13% increase).  

Looking by student characteristics, we see consistently positive, significant treatment effects for 

first-generation students.19 First-generation students performed substantially better in the class due to the 

intervention – they earned final grades that were 11 points higher; the average final grade for first-

generation students in the control group was a 64.20 Treated first generation students were also 12 

percentage points more likely to earn an A in the class, 16 percentage points more likely to earn a B or 

higher in the course, and 13 percentage points more likely to pass the course. We also observe suggestive 

positive trends for other students. We see a marginally significant 10 percentage point increase in earning 

a B or higher for Black students and seven percentage point increase in passing the class for non-

freshmen. 

 We next examined whether treatment affected student performance on specific course 

deliverables. Table 3 follows the same structure as Table 2. In Table 3, we replicate the final numeric 

grade outcome from Table 2 and then report on the overall treatment effect and heterogeneous treatment 

effects on students’ final reading score, their online activities subscore21, their in-person activity subscore, 

and their score on each of the four course exams.22 We do not find statistically significant overall 

 
19 We note that we run each interaction as a separate model and subgroups are not mutually exclusive; for example, 
a student may be both a first-generation college student and an upperclassman (about 43 percent of first-generation 
college students in the course are upperclassmen and 23 percent of upperclassmen in the course are first-generation 
college students). However, we see no evidence of differential treatment/control balance within subgroups (i.e., 
treatment and control first-generation college students in the analytic sample are demographically similar). 
20 We replicate Table 2 in Appendix Table 2 which includes a row for each outcome with the control group mean for 
the relevant subgroup for ease of interpretation. 
21 In one activity (called “Know Thy Political Self”), students take an online political quiz to learn which political 
parties most closely reflect students’ policy preferences. This is an entirely reflective activity and graded solely on 
completion (so long as they offer “thoughtful” written reflections). For the other activity (called “Voting in 
Georgia”), students watch tutorial videos on how to navigate and troubleshoot every aspect of the voting process. 
For this assignment, students’ grades are based on how well they answer multiple questions that assess their 
comprehension and recall of the information provided in the videos. 
22 Students’ final grades reflect their performance on chapter readings and online textbook question probes (28% of 
their final grade); four exams (45% of their final grade, with each exam weighted to ensure the highest score counts 
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treatment effects on different deliverables. However, we do find that the overall higher grades for treated 

first-generation students reflect improved performance across nearly all deliverables. Treated first-

generation students earned reading grades 12 points higher, in-person activity grades 17 points higher, 

and higher exam grades, scoring between 9-10 points higher on three of the four exams. We find no 

evidence that the academic chatbot focused improved performance on one element of the course, but 

rather improved first-generation students’ performance across all class components. 

Main effects: Course Engagement 

 We next explored whether the academic chatbot affected course engagement. In Table 4 we first 

report on on-time exam completion (in contrast with exam performance in Table 3)23, then examine the 

share of weeks students completed the course readings24, and the amount of time students spent engaging 

with the readings in the online textbook for each of the four units preceding a course exam (e.g., the “unit 

1 reading time” represents the total time, in minutes, students spent reading chapters covered on the first 

exam). While we would predict the intervention might increase on-time exam submission and the share of 

readings completed on time, we acknowledge the potential treatment effect on reading time may not have 

a clear directional hypothesis –the chatbot reminders and engagement might increase student reading time 

if it increases the number of readings a student completes or encourages deeper engagement with the text, 

but it is also possible the intervention would help students read more efficiently (e.g., encouraging them 

to set aside dedicated, undistracted reading time). We are further limited that our “reading time” measure 

 
the most and the lowest score counts the least); online activities (6% of their final grade); an in-person activity 
visiting the National Center for Civil and Human Rights, with an associated quiz and writing assignment  (14% of 
their final grade, with substantial extra credit for early submission); and completing class surveys/a syllabus reading 
quiz (7% of their final grade). 
23 Students had a one week window to take each exam; students could take the exam on their own machine with a 
virtual proctor or schedule an appointment at the university testing lab prior to the exam deadline. The instructor 
allowed students to take the exam after the deadline if they communicated with the instructional team, and students 
did not receive a grade penalty for late exams. 
24 The “share of readings completed” outcome was calculated as the number of weeks students read 100 percent of 
assigned readings divided by the total number of weeks with assigned readings. We also construct an alternate 
version of this outcome where the numerator is “total number of weeks a student read at least 70 percent of the 
assigned readings” as a measure of reading engagement. 
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only reflects the initial time students spent completing the course reading and not any time a student may 

have spent reviewing the readings (e.g., returning to a given reading a second time). 

As with other outcomes, in Table 4 we find little difference in outcomes for the sample overall. 

However, looking at the student subgroups, first-generation college students were more likely (13-15 

percentage points) to submit their exams on time. Treated first-generation students were also 16 

percentage points more likely to ever complete the course in-person activity, which involved visiting a 

museum about a mile from campus and submitting an assignment writing about the visit. Only 75 percent 

of the control group ever completed this assignment, which was worth 14 percent of their final grade. 

Students could also earn a substantial extra credit boost for completing this visit earlier in the semester. 

We see, if anything, a negative effect of the chatbot outreach on early completion of the in-person 

activity. Treated students were less likely to complete the assignment early (only about 56 percent of the 

class completed the assignment early and gained the extra credit bonus). Compared to other results, this 

finding is anomalous. One hypothesis could be that treated students felt they were performing well 

enough in the course that they did not need to complete extra credit, although we admittedly do not have 

data to support or refute this possibility. 

 Turning to reading, we see little evidence of an overall treatment effect on how often a student 

completed the reading on time. We also see no overall treatment effect on time spent in the online 

textbook completing the readings. We do see evidence that first-generation students spent more than an 

hour and half longer reading throughout the semester (driven by extra time spent reading for unit 2 and 

unit 3, but higher across all four units). This is a substantial increase over the 10.4 hours (622 minutes) 

that control group students devoted to reading on average. 

Main effects: Student Attitudes 

We next examined students’ end-of-course attitudes as a main outcome of interest, which we 

measure based on responses to an end-of-course survey. Completion of the end-of-course survey was 

voluntary, and we report in Table 5 student characteristics of respondents and non-respondents. About 

half (52 percent) of students completed the end-of-course survey, and we observe no significant 
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difference in response likelihood by treatment assignment. We do observe several differences in response 

rates by student characteristics. Response rates were higher for Asian students and Hispanic students and 

lower for Black students and multiple race students; freshmen were less likely and transfer students were 

more likely to complete the survey. The average high school GPA for survey respondents was a 3.45, 

which was significantly higher than the non-respondents’ GPA of 3.26. We note these selection trends 

and caution extending results that use survey data to the whole course population. 

In Table 6 we examine treatment and control differences in students’ responses on the following 

domains: organizational support, institutional growth mindset, instructor inclusive expectations, self-

efficacy in the course, and adaptive expectations, as well as questions about broader GSU experiences. 

We found neither a significant treatment effect overall nor notable variation in effects across student 

groups. While we observe a few significant effects across estimates, particularly given overall low survey 

response rates and selection into the survey, we are cautious to overinterpret these results until data can be 

collected in future terms with higher participation rates. 

Exploratory Analysis: Semester Performance and Course Support Use 

 In Table 7 we report on several exploratory outcomes – first on students’ take-up of additional 

course tutoring services known as “Supplemental Instruction,” and then on students’ overall fall 2021 

performance, (testing for potential spillover of course effects to other classes) and their persistence into 

the spring 2022 semester. The intervention could potentially result in positive spillover of skills 

developed in the focal course (e.g., time management) to other courses resulting in higher semester 

grades; however, we could also hypothesize a negative spillover of the intervention if students have a 

fixed amount of academic investment time and the intervention results in students spending more time on 

the focal course at the expense of their other courses. We do not observe significant overall or consistent 

patterns of heterogeneous treatment effects, except for non-freshmen. Non-freshmen who received the 

intervention completed 1.2 more credit hours during the intervention term and were five percentage points 

less likely to withdraw from GSU that semester. We note some outcomes have low base rates – for 
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example, only about three percent of the control group attended any Supplemental Instruction sessions, 

suggesting that barriers to engagement are greater than could be overcome by the chatbot intervention. 

Descriptive Analysis: Student Bot Experience 

 Students completing the end-of-course survey were asked if they participated in the chatbot and 

subsequently completed questions about the frequency, content, and tone of the chatbot as well as open-

ended questions soliciting feedback and recommendations for academic chatbot extensions. Of the 128 

treated students who completed the end-of-course survey, 110 (86 percent) indicated they recalled 

receiving the bot and were successfully transferred to the bot-specific survey items.25 We report in Figure 

1 treated student reports on their bot experience. 

Overall, students reported high affinity for the bot experience. When asked “How helpful were 

messages from POLS1101 Pounce this semester”, 71 percent of students reported the overall messaging 

campaign was at least “somewhat” useful, and 77 percent found the weekly assignment recap messages 

useful. Nearly 82 percent of students reported reading the messages, 92 percent of students recommend 

that the course use the bot for future students/sections, and 92 percent of students said they would 

recommend expanding the use of the course chatbot to other classes at GSU. These are similar to the 

positive survey responses to the spring pilot. 

Interestingly, while about 79 percent of students reported knowing about the #quizme function, 

only 38 percent reported using the tool. We asked students who did not report using #quizme why they 

did not – about 20 students replied to this open-ended question with roughly half noting time constraints 

(e.g., “I kept forgetting to do it”) and half reporting they did not think it would be useful (e.g., “my 

method for studying already worked well for me”). These insights provide valuable feedback on future 

 
25 We did observe 73 control group students incorrectly noting they received the bot messages and being routed to 
the bot-specific survey items; we hypothesize these students thought this question referred to whether they received 
messages from the main GSU retention bot and do not include their answers in our analysis. Students in the control 
group reporting receiving the academic chatbot messages may also be incorrectly assuming the question referred to 
instructor emails. 
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marketing of #quizme – that the barriers to use are not knowledge of the tool but in students finding a way 

to fit #quizme into their schedules and highlighting the potential benefits of using #quizme.26 

Finally, we examined patterns of engagement in the student-bot message logs. We examined de-

identified logs of all messages exchanged between students and the chatbot platform (inclusive of pre-

scheduled messages, automated bot responses, and supplemental human responses) and report high-level 

engagement insights in Table 8. Here we can examine measures of treatment dosage, such as how many 

messages students receive and opt-out rates. We found that about 52 percent of students ever replied to a 

message, which could take the form of a question, using #quizme, or responding to a bot prompt asking 

about their experiences in the course so far. Very few of these replies appeared to be opt-outs – we only 

observed five percent (13 students) formally opting-out via text message.27 The average total replies 

among treated students was 4.5 messages; conditional on every replying, students sent an average of eight 

messages throughout the semester. This varied from students who only sent one message (about a quarter 

of repliers only sent one message) to a handful of students who sent more than forty messages throughout 

the term. About a fifth of all students in the treatment group (and 40 percent of the students who ever 

replied) used the #quizme feature.28 About 40 percent of students who used #quizme used it once, and 

another 20 percent used it twice (the #quizme function offered four unique quizzes throughout the 

semester corresponding with each of the four exams, though students could re-take the quizzes multiple 

times for each exam if they wished).   

 

 

 
26 Given differential treatment effects for upperclassmen and first-generation students, we also examined survey 
responses by student characteristics. We did not observe statistically significant differences on any survey measures 
with the exception that first-generation survey respondents were less likely to report using #quizme. We share 
survey responses in Appendix Figures 1 and 2. 
27 We code opt-outs based on student replies including common opt-out language (e.g., “#pause” or “stop texting 
me”). 
28 We note that observed #quizme use (22 percent) calculated here is lower than self-reported #quizme use on the 
end-of-course survey (38 percent). The same demographic characteristics that predicted end-of-course survey 
completion also correlated with a higher likelihood of #quizme use (particularly that higher achieving students were 
more likely to engage in both activities), and thus the end-of-course survey includes a higher share of #quizme users 
than the overall treatment group. 
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DISCUSSION 

 We evaluated the effect of an academic chatbot providing students with customized, timely, and 

regular notifications about course requirements and sharing encouragement on students’ performance in a 

large, online section of “Introduction to American Government.” Given the success of chatbots to 

improve students’ completion of administrative college tasks, we hypothesized the course-specific 

integration of chatbot communication would improve course performance as well as completion of course 

tasks, such as completing the readings or turning exams in on time. Particularly given low national 

college completion rates and completion rates at our partner institution, we hoped the chatbot would 

support students’ short-term course performance and have distal effects on persistence and future college 

engagement. 

We find compelling evidence that the chatbot communication shifted students’ final course 

grades, increasing the likelihood students would earn a B or higher in the course. Effects are particularly 

strong for first-generation students, increasing their final grade by nearly 12 points. We further find that 

the intervention affected course inputs – such as time spent reading and assignment submission – as well 

as course outputs – assignment grades and final course performance. First-generation students were 13-15 

percentage points more likely to submit their exams on time and scored 9-10 points higher on exams. 

Based on suggestive findings that the intervention increased reading time for first-generation college 

students, we posit that the messages may have improved student course performance by helping students, 

particularly those with less knowledge about optimal college studying habits, to establish more realistic 

expectations of the time they needed to devote to learning in the class. Unlike other interventions which 

guided students to plan out their study time through goal setting (Oreopoulos & Petronijevic, 2019), this 

intervention provided students with estimates on the time each assignment should take and encouraged 

the completion of very specific tasks each week. Taken together, we see that the chatbot communication 

helped students we theorized were most in need of additional support (e.g., first-generation students with 

lower social capital available to navigate college course-taking). 
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 That the intervention did not create spillover effects on student academic performance in other 

courses or short-term college persistence is not entirely surprising. The academic chatbot focused on the 

focal course’s content and syllabus requirements, breaking the course down into definable tasks and 

targeting those task inputs in messaging. It is sensible, then, that it would have the greatest effects on 

academic performance and engagement in that course. We also did not find that students performed any 

worse in their other classes due to increased time spent in the focal course, arguing against any concerns 

that the academic chatbot could crowd-out studying time in other courses. Other interventions 

supplementing college courses with app-based study quizzes and optional engagement reminders 

similarly improved short-term course performance but not overall college persistence (Giani & Martin, 

2021). Particularly given the wide range of course structures and requirements students face, it may be 

that students need information customized to each course to improve course-specific engagement and 

performance. 

 The AI chatbot technology enabled the instructional team to provide targeted, clear information to 

students about their course performance to date and necessary tasks to complete to ensure success in the 

course. It is worth underscoring that the piloting and implementation of the technology required 

substantial upfront investment from the course instructional team and the university support office. 

Piloting the academic chatbot for a semester enabled the team to develop messages aligned with the 

course syllabus and provided time to train the bot on course-specific questions students might ask (as well 

as time to set up a course-specific #quizme question bank). In addition to targeting a course where 

students would likely benefit from the academic chatbot (e.g., a high enrollment course, a virtual course, a 

course with high “DFW” rates), the chatbot was easier to launch in a well-established course with a 

solidified course syllabus and schedule. 

A successful implementation also requires ongoing human monitoring of messages to ensure 

students received timely and accurate responses to any questions they had throughout the semester. For 

example, in one message a student noted they had been dropped from the university (and course) for 

tuition non-payment. The chatbot replied immediately with the phone number of and a link to student 
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financial services. In addition, the human teaching assistant for the course was able to follow-up with a 

note that the professor would be able to provide the student with access to the course textbook while they 

resolved their account hold so they would not fall behind on the reading. Successful implementation of a 

course chatbot requires sustained commitment and attention from the instructional team to ensure a high-

quality student experience that is well aligned with the course itself. However, after the initial pilot 

period, weekly time spent monitoring and responding to messages took the course TA less than two hours 

per week. The exchange regarding tuition non-payment also highlights the importance of providing 

students with multiple communication channels to reach their instructional team. Some students may feel 

uncomfortable discussing sensitive topics – such as being dropped for account nonpayment – in person 

with an instructor, but when prompted about a task may feel more comfortable sharing that information 

via text message and ultimately receiving a response that facilitates their completion of the course. In this 

sense, the academic chatbot may support students’ sense of psychological safety by offering another 

channel through which to develop positive relationships and establish trust (Wanless, 2016). 

The professor for this course already engaged in timely, targeted outreach by providing students 

with automated email updates about their performance throughout the semester (see Appendix Table 1). 

These included messages to students who were behind on the reading, reminders to complete exams, and 

encouragement for students who had read ahead. We hypothesize in this course, the marginal benefit of 

the academic chatbot may be lower than in contexts where the chatbot would be the only means of 

personalized / proactive outreach, and other interventions may detect larger effects from implementing an 

academic chatbot. We also note that while many of the key components of the intervention – breaking 

down large assignments into manageable tasks, providing customized information about student 

performance to date, and opening a line of communication between the students and instructional team – 

translate across college subjects and courses, some features such as #quizme or specific questions about 

course content may be more difficult to scale (for example, developing #quizme questions for a math 

course). Future work will explore the implementation and effectiveness of academic chatbot across other 

subjects as well as the effect of chatbots in different course structures (e.g., in-person or smaller courses). 
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TABLES 
 
Table 1: Analytic Sample and Randomization Balance 
  Treatment Control Difference 
Female 0.63 0.62 0.01  
   (0.043)  
Asian 0.18 0.19 -0.01  
   (0.034)  
Black 0.52 0.46 0.06  
   (0.044)  
Multiple Race 0.05 0.04 0.00  
   (0.018)  
White 0.22 0.27 -0.05  
   (0.038)  
Native 0.00 0.01 0.00  
   (0.007)  
Race Missing or Not Disclosed 0.04 0.03 0.00  
   (0.016)  
Hispanic 0.13 0.15 -0.01  
   (0.031)  
FAFSA Completed 0.89 0.91 -0.02  
   (0.026)  
Pell Eligible 0.59 0.63 -0.04  
    (0.043)  
First Generation 0.26 0.24 0.01  
    (0.039)  
Repeating POLS1101 0.07 0.07 0.01  
    (0.023)  
Freshman 0.48 0.43 0.05  
    (0.043)  
Transfer 0.07 0.07 0.00  
    (0.023)  
Upperclassman 0.45 0.49 -0.04  
   (0.043)  
High School GPA 3.40 3.32 0.08  
   (0.063)  
     
Joint significance test   0.753  
N 255 254 509   
Notes: Robust standard errors in parentheses. Joint significance reports the p-value from an omnibus 
test of the complete vector of covariates regressed on treatment. Includes randomization round fixed 
effects. Round 1 randomization completed prior to course start, round 2 completed following add/drop 
deadline.  
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 2: Fall 2021, Course Performance 
    Main Treatment Effects   Heterogeneous Treatment Effects 

Outcome 
Control 

Mean 
Treatment 

Effect   
Treatment 

Effect     
First-

Generation Freshmen Continuing Black Female Re-Takers 
Numeric Final Grade 72.55 0.20  1.22   11.45 * -2.04  5.04  3.62  1.43  -0.55  
  (2.740)  (2.583)   (5.224)  (3.985)  (3.548)  (3.981)  (3.344)  (9.736)  
Earned A 0.36 0.00  0.01   0.12 + -0.01  0.03  -0.01  0.03  -0.18 + 
  (0.043)  (0.038)   (0.074)  (0.055)  (0.057)  (0.052)  (0.049)  (0.106)  
Earned B or higher 0.60 0.07  0.08 *  0.16 * 0.08  0.08  0.10 + 0.08  0.15  
  (0.042)  (0.038)   (0.076)  (0.059)  (0.053)  (0.057)  (0.049)  (0.145)  
Passed Class 0.79 0.01  0.03   0.13 + -0.01  0.07 + 0.05  0.04  0.21  
  (0.036)  (0.034)   (0.075)  (0.056)  (0.045)  (0.054)  (0.045)  (0.150)  
DFW 0.19 -0.02  -0.03   -0.04  0.01  -0.07  -0.05  -0.07 + -0.23  
  (0.033)  (0.032)   (0.076)  (0.053)  (0.042)  (0.051)  (0.040)  (0.148)  
Withdrew Course 0.05 -0.02  -0.01   -0.05  -0.01  -0.02  -0.03  -0.02  0.17 + 
  (0.017)  (0.017)   (0.042)  (0.023)  (0.027)  (0.027)  (0.019)  (0.087)  
Dropped Course 0.06 0.03  0.02   -0.06  0.03  0.00  0.02  0.04  0.02  
  (0.023)  (0.023)   (0.044)  (0.040)  (0.027)  (0.038)  (0.032)  (0.054)  
                   
N students  509  509   509  509  509  509  509  509  
Covariates included       X     X   X   X   X   X   X   
Notes: Robust standard errors in parentheses, includes randomization round fixed effects. Covariates include student demographics reported in Table 1 (sex, 
race, socioeconomic status, prior course exposure, year in college, high school GPA). Heterogeneous treatment effects columns report on the linear 
combination of treatment and treatment interacted with student characteristic.  
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 3: Course Grades 
    Main Treatment Effects   Heterogeneous Treatment Effects 

Outcome 
Control 

Mean 
Treatment 

Effect   
Treatment 

Effect     
First-

Generation Freshmen Continuing Black Female Re-Takers 
Final Numeric Grade 72.551 0.198  1.223   11.454 * -2.039  5.043  3.620  1.428  -0.548  
  (2.740)  (2.583)   (5.224)  (3.985)  (3.548)  (3.981)  (3.344)  (9.736)  
                   
Reading Grade 81.007 -0.568  0.370   13.025 * -1.912  3.985  3.272  1.618  -3.909  
  (3.019)  (2.947)   (6.170)  (4.653)  (3.989)  (4.604)  (3.780)  (11.810)  
                   
Activities Grade 68.591 0.893  1.830   8.443  -1.030  7.407 + 6.446  3.836  3.662  
  (3.413)  (3.204)   (6.637)  (4.968)  (4.405)  (4.989)  (4.228)  (12.919)  
Field Trip Grade 79.904 2.776  4.026   17.194 * -1.346  7.471  6.162  4.301  14.516  
  (4.093)  (3.877)   (8.220)  (6.155)  (5.139)  (6.033)  (4.968)  (14.622)  
                   
Exam 1 Grade 68.805 -0.404  0.661   10.745 * -2.980  4.012  1.767  -1.277  -6.723  
  (2.689)  (2.515)   (5.086)  (3.841)  (3.421)  (3.826)  (3.215)  (10.232)  
Exam 2 Grade 59.049 -1.096  -0.018   7.350  -4.026  4.413  0.977  -0.066  -5.830  
  (2.483)  (2.327)   (4.628)  (3.567)  (3.196)  (3.508)  (3.042)  (9.153)  
Exam 3 Grade 66.805 -0.306  0.835   9.681 + -3.137  5.905  4.458  0.595  -1.060  
  (2.865)  (2.723)   (5.647)  (4.222)  (3.665)  (4.171)  (3.469)  (10.599)  
Exam 4 Grade 58.141 1.305  1.948   9.459 + 1.846  3.472  2.634  1.983  1.332  
  (2.617)  (2.506)   (4.903)  (3.936)  (3.351)  (3.674)  (3.200)  (9.938)  
                   
N students  509  509   509  509  509  509  509  509  
Covariates included       X     X   X   X   X   X   X   
Notes: Robust standard errors in parentheses, includes randomization round fixed effects. Covariates include student demographics reported in Table 1 
(sex, race, socioeconomic status, prior course exposure, year in college, high school GPA). Heterogeneous treatment effects columns report on the 
linear combination of treatment and treatment interacted with student characteristic.  
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 4: Course Engagement 
    Main Treatment Effects   Heterogeneous Treatment Effects 

Outcome 
Control 
Mean 

Treatment 
Effect   

Treatment 
Effect     

First-
Generation Freshmen Continuing Black Female Re-Takers 

Exam 1 Submitted On Time 0.84 0.00  0.02   0.15 * -0.02  0.05  0.03  -0.01  -0.05  
  (0.032)  (0.031)   (0.064)  (0.051)  (0.039)  (0.050)  (0.041)  (0.125)  
Exam 2 Submitted On Time 0.78 0.04  0.05   0.15 * 0.03  0.09 * 0.09  0.06  0.06  
  (0.036)  (0.035)   (0.072)  (0.054)  (0.047)  (0.054)  (0.046)  (0.151)  
Exam 3 Submitted On Time 0.80 -0.01  0.00   0.08  -0.06  0.09 + 0.04  0.00  0.11  
  (0.036)  (0.036)   (0.073)  (0.054)  (0.049)  (0.056)  (0.046)  (0.149)  
Exam 4 Submitted On Time 0.81 0.02  0.03   0.13 + 0.03  0.05  0.04  0.02  0.05  
  (0.034)  (0.034)   (0.069)  (0.054)  (0.044)  (0.051)  (0.043)  (0.145)  
                   
Field Trip Completed 0.75 0.04  0.05   0.16 * -0.01  0.10 * 0.08  0.05  0.19  
  (0.037)  (0.036)   (0.074)  (0.056)  (0.047)  (0.056)  (0.045)  (0.148)  
Field Trip Completed Early 0.56 -0.10 ** -0.10 **  -0.05  -0.14 * -0.04  -0.12 + -0.07  -0.29 * 
  (0.044)  (0.043)   (0.086)  (0.065)  (0.061)  (0.062)  (0.055)  (0.118)  
                   
Average Reading On Track, >70 0.76 -0.01  0.00   -0.01  -0.02  0.02  -0.02  0.01  0.06  
  (0.026)  (0.024)   (0.051)  (0.039)  (0.032)  (0.036)  (0.031)  (0.106)  
Average Reading On Track, 100 0.70 -0.02  -0.01   -0.01  -0.03  0.02  -0.02  0.00  0.02  
  (0.028)  (0.026)   (0.053)  (0.041)  (0.034)  (0.038)  (0.033)  (0.100)  
Unit 1 Reading Time 164.28 -8.23  -8.07   20.70  -23.08 * 10.22  -5.50  -12.52  -9.61  
  (6.716)  (6.670)   (13.704)  (10.603)  (8.856)  (10.725)  (8.581)  (20.360)  
Unit 2 Reading Time 250.01 -6.55  -3.79   44.39 + -3.14  11.19  3.94  -7.66  -5.15  
  (11.973)  (11.830)   (24.810)  (18.048)  (16.556)  (17.859)  (15.359)  (38.507)  
Unit 3 Reading Time 125.66 -4.09  -2.31   26.79 + -4.01  6.71  6.75  -0.60  -10.75  
  (7.259)  (7.246)   (15.026)  (11.233)  (9.986)  (10.865)  (9.690)  (25.647)  
Unit 4 Reading Time 82.71 -3.73  -2.93   17.28  -4.51  3.29  -3.19  -2.32  -9.04  
   (5.191)  (5.171)   (11.097)  (7.768)  (7.371)  (7.591)  (6.743)  (18.464)  
Total Reading Time 622.66 -22.59  -17.10   109.16 + -34.74  31.41  1.99  -23.11  -34.54  
  (28.181)  (27.902)   (59.084)  (42.581)  (38.895)  (42.804)  (36.432)  (92.839)  
                   
N students  509  509   509  509  509  509  509  509  
Covariates included       X     X   X   X   X   X   X   
Notes: Robust standard errors in parentheses, includes randomization round fixed effects. Covariates include student demographics reported in Table 1 (sex, race, socioeconomic 
status, prior course exposure, year in college, high school GPA). Heterogeneous treatment effects columns report on the linear combination of treatment and treatment interacted 
with student characteristic.  
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 5: Characteristics of Survey Respondents 
 No Response Survey Response Difference 
Treatment 0.52 0.48 -0.04  
   (0.045)  
Female 0.62 0.63 0.01  
   (0.043)  
Asian 0.11 0.25 0.14 *** 
   (0.034)  
Black 0.58 0.41 -0.16 *** 
   (0.044)  
Multiple Race 0.06 0.03 -0.03 + 
   (0.019)  
White 0.22 0.26 0.04  
   (0.038)  
Native 0.00 0.01 0.00  
   (0.007)  
Race Missing or Not Disclosed 0.03 0.04 0.01  
   (0.016)  
Hispanic 0.10 0.17 0.07 ** 
   (0.030)  
FAFSA Completed 0.89 0.91 0.01  
   (0.026)  
Pell Eligible 0.63 0.59 -0.04  
    (0.044)  
First Generation 0.28 0.23 -0.04  
    (0.039)  
Repeating POLS1101 0.08 0.06 -0.02  
    (0.023)  
Freshman 0.51 0.41 -0.08 + 
    (0.043)  
Transfer 0.05 0.10 0.05 ** 
    (0.023)  
Upperclassman 0.45 0.49 0.03  
   (0.043)  
High School GPA 3.26 3.45 0.17 ** 
   (0.063)  
     
Joint significance test   0.000  
N 243 266 509  
Notes: Robust standard errors in parentheses. Joint significance reports the p-value from an omnibus 
test of the complete vector of covariates regressed on treatment. Includes randomization round fixed 
effects.  
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 6: End-of-Course Survey 
       Heterogeneous Treatment Effects 

Outcome 
Control 

Mean 
Treatment 

Effect     
First-

Generation Freshmen Continuing Black Female Re-Takers 
Organizational Support (1-6) 4.44 0.12   0.14  0.06  0.20  -0.07  0.20  -0.15  
  (0.141)   (0.268)  (0.243)  (0.198)  (0.219)  (0.185)  (0.636)  
Institutional Growth Mindset (1-6) 2.90 0.15   0.09  0.22  0.02  0.23  0.11  1.71 * 

  (0.199)   (0.450)  (0.307)  (0.295)  (0.304)  (0.258)  (0.738)  
Self-Efficacy (1-6) 4.62 0.12   0.15  0.39 + -0.13  0.09  0.17  -1.52 * 

  (0.142)   (0.311)  (0.232)  (0.202)  (0.224)  (0.174)  (0.677)  
Inspiring Expectations (1-6) 4.71 0.04   0.33  0.08  0.01  0.18  0.13  0.07  
  (0.126)   (0.282)  (0.224)  (0.168)  (0.201)  (0.162)  (0.618)  
Adaptive Student Attributions (1-5) 3.94 -0.10   -0.01  0.04  -0.23  0.06  -0.20  -0.55  
  (0.100)   (0.217)  (0.136)  (0.160)  (0.144)  (0.126)  (0.422)  
Perception of Achievable Challenge (1-6) 3.79 -0.09   0.12  -0.15  -0.06  -0.06  -0.04  -0.37  
  (0.099)   (0.228)  (0.174)  (0.123)  (0.147)  (0.118)  (0.291)  
Sense of Social Belonging (1-6) 4.10 -0.03   0.06  0.00  -0.03  -0.02  -0.05  0.33  
  (0.117)   (0.253)  (0.184)  (0.159)  (0.187)  (0.151)  (0.472)  
Trust and Fairness (1-6) 5.05 0.03   0.14  -0.01  0.08  0.08  -0.01  0.38  
   (0.114)   (0.216)  (0.186)  (0.159)  (0.197)  (0.135)  (0.575)  
Meaningful Work (1-6) 4.74 0.10   0.19  0.04  0.09  0.33 + 0.02  0.62  
  (0.117)   (0.240)  (0.174)  (0.173)  (0.198)  (0.137)  (0.661)  
Level of Nervousness with Instructor (1-5) 2.51 -0.03   -0.13  -0.22  -0.02  -0.21  0.05  0.44  
  (0.134)   (0.275)  (0.220)  (0.187)  (0.206)  (0.170)  (0.365)  
Perception of Teacher Caring (1-6) 4.65 -0.17   0.06  -0.01  -0.20  -0.08  -0.32 + -0.27  
  (0.137)   (0.255)  (0.208)  (0.198)  (0.217)  (0.171)  (0.638)  
Broad Regard (1-6) 4.13 0.10   0.07  -0.03  0.22  0.22  0.01  0.71  
  (0.124)   (0.281)  (0.195)  (0.182)  (0.191)  (0.163)  (0.583)  
                 
Covariates included   X     X   X   X   X   X   X   
Notes: Robust standard errors in parentheses, includes randomization round fixed effects. Covariates include student demographics reported in Table 1 (sex, race, 
socioeconomic status, prior course exposure, year in college, high school GPA). Heterogeneous treatment effects columns report on the linear combination of treatment and 
treatment interacted with student characteristic. Conditional on survey response (N=266). +p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 7: Exploratory Analysis Outcomes; Academic Support, Spillover, Persistence 
    Main Treatment Effects   Heterogeneous Treatment Effects  

Outcome Measure 
Control 

Mean 
Treatment 

Effect  
Treatment 

Effect   
First-

Generation Freshmen Continuing Black Female Re-Takers  
SI Engagement Attended SI 0.028 0.019  0.022   -0.018  -0.014  0.043  0.045  0.037  -0.015  
   (0.017)  (0.017)   (0.024)  (0.019)  (0.029)  (0.029)  (0.027)  (0.017)  

 
Attended POLS 
1101 SI 0.028 0.000  -0.001   0.008  -0.003  -0.007  0.005  0.016  -0.002  

   (0.015)  (0.015)   (0.033)  (0.017)  (0.026)  (0.024)  (0.021)  (0.013)  
 Total SI Sessions 0.138 0.164  0.161   0.074  -0.084  0.360  0.187  0.395 + -0.081  
   (0.132)  (0.134)   (0.102)  (0.168)  (0.261)  (0.124)  (0.202)  (0.140)  
Semester 
Performance Fall 2021 GPA 2.586 0.041  0.081   0.148  -0.065  0.190  0.127  0.161  0.220  
   (0.113)  (0.101)   (0.221)  (0.158)  (0.133)  (0.153)  (0.130)  (0.380)  

 
Fall 2021 Hours 
Completed 11.661 0.361  0.327   0.316  -0.521  1.229 ** 0.574  0.352  -0.846  

   (0.353)  (0.340)   (0.667)  (0.514)  (0.456)  (0.558)  (0.472)  (0.930)  

 
Dropped Fall 2021 
Term 0.063 -0.008  -0.009   -0.024  0.016  -0.051 * -0.031  -0.001  -0.012  

   (0.021)  (0.021)   (0.042)  (0.035)  (0.026)  (0.037)  (0.030)  (0.022)  

GSU Persistence 
Enrolled Spring 
2022 0.823 0.001  0.002   0.017  -0.065  0.062  -0.025  -0.024  0.101  

   (0.034)  (0.034)   (0.070)  (0.046)  (0.051)  (0.050)  (0.043)  (0.139)  

 
Total Credits, 
Spring 2022 10.693 -0.055  -0.117   -0.325  -1.239 + 0.729  -0.450  -0.226  0.125  

   (0.488)  (0.482)   (0.973)  (0.687)  (0.691)  (0.692)  (0.603)  (1.618)  

 
“15 to Finish”, 
Spring 2022 0.268 -0.013  -0.020   0.000  -0.086  0.015  0.022  0.009  0.053  

   (0.039)  (0.039)   (0.073)  (0.062)  (0.053)  (0.054)  (0.049)  (0.089)  
N students 509  509   509  509  509  509  509  509  
Covariates included   X     X   X   X   X   X   X   
Notes: Robust standard errors in parentheses, includes randomization round fixed effects. Covariates include student demographics reported in Table 1 (sex, race, socioeconomic 
status, prior course exposure, year in college, high school GPA). Heterogeneous treatment effects columns report on the linear combination of treatment and treatment interacted 
with student characteristic. SI stands for “supplemental instruction” – an optional, virtual, course-specific discussion section students may attend for select large enrollment courses 
offered at GSU. POLS 1101 is the acronym for the focal course. “15 to Finish” measures if a student enrolled in at least 15 credits in the spring 2021 semester. 
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Table 8: Engagement Measures 
(1) 

N Treated 
Students 

(2) 
Average Messages 

Received 

(3) 
Share Replying to 

Message 

(4) 
Share Opt-Out 

(5) 
Average Messages 

Sent 

(6) 
Share using 

#quizme 

(6) 
Average #quizme 

exchanges 
255 51.9 

[25.7] 
0.52 

[0.50] 
0.05 

[0.22] 
4.53 

[9.26] 
0.22 

[0.41] 
0.60 

[1.54] 
Notes: Standard deviations in parentheses. Reports raw engagement numbers. 
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APPENDIX TABLES 
 

Appendix Table 1: Additional Course Messaging Sent by Professor 

Message Treatment Control 
Treatment 
Effect   

Welcome 0.37 0.37 -0.02  
   (0.042)  
Haven't attempted syllabus quiz 0.48 0.47 0.00  
   (0.045)  
Haven't attempted syllabus quiz 0.30 0.31 -0.01  
   (0.041)  
Haven't attempted syllabus quiz 0.16 0.18 -0.03  
   (0.033)  
Worked ahead on readings 0.21 0.22 0.00  
   (0.036)  
Started chapter 1 0.29 0.27 0.02  
   (0.040)  
Haven't started chapter 1 0.33 0.33 -0.01  
   (0.041)  
Offering extension on syllabus quiz 0.05 0.05 0.00  
   (0.018)  
Missing chapter 1 0.11 0.07 0.02  
   (0.025)  
Missing chapter 1 0.08 0.09 -0.02  
   (0.025)  
Worked ahead on readings 0.21 0.23 -0.01  
   (0.037)  
Haven't started chapter 2 0.47 0.44 0.03  
   (0.044)  
Started chapter 2 0.23 0.21 0.02  
   (0.037)  
Halfway through chapter 2 0.20 0.22 -0.02  
   (0.036)  
Single student roll verification 0.00 0.00 -0.01  
   (0.005)  
Haven't finished chapter 2 0.15 0.11 0.03  
   (0.030)  
Worked ahead on readings 0.36 0.39 -0.03  
   (0.042)  
Haven't started chapter 3 0.55 0.49 0.05  
   (0.044)  
Haven't finished chapter 3 0.26 0.22 0.04  
   (0.038)  
Halfway through chapter 3 0.87 0.88 -0.01  
   (0.030)  
Halfway through chapter 3 0.08 0.11 -0.02  
   (0.026)  
Completed chapter 3 0.12 0.13 0.00  
   (0.029)  
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Activity due date reminder 0.07 0.06 0.01  
   (0.022)  
Exam due date reminder 0.72 0.69 0.03  
   (0.041)  
Missed exam 1 0.04 0.05 -0.02  
   (0.018)  
Worked ahead on readings 0.30 0.32 -0.02  
   (0.040)  
Haven't completed chapter 6 0.61 0.58 0.03  
   (0.043)  
Halfway through chapter 6 0.15 0.18 -0.02  
   (0.032)  
Exam due date reminder 0.40 0.45 -0.05  
   (0.042)  
Haven't completed chapter 7 0.52 0.48 0.05  
   (0.044)  
Haven't completed chapter 7 0.32 0.31 0.01  
   (0.041)  
Exam due date reminder 0.79 0.76 0.03  
   (0.037)  
Missed exam 2 0.07 0.12 -0.06 ** 
   (0.025)  
Field trip due date reminder 0.40 0.44 -0.03  
   (0.043)  
Completed chapter 8 0.20 0.18 0.03  
   (0.034)  
Activity due date reminder 0.24 0.22 0.02  
   (0.037)  
Haven't completed chapter 10 0.57 0.53 0.03  
   (0.044)  
Reminder to complete assignments 0.22 0.22 -0.01  
   (0.036)  
Exam due date reminder 0.65 0.63 0.01  
   (0.043)  
Missed exam 3 0.09 0.10 -0.01  
   (0.027)  
Exam due date reminder 0.57 0.54 0.03  
   (0.045)  
Missed final exam 0.06 0.08 -0.02  
   (0.023)  
N Students 255 254 509  
Notes: Robust standard errors in parentheses. Includes randomization round fixed effects. 
Reports on the share of students receiving automated email communications from the 
professor. +p<0.10, *p<0.05, **p<0.01, ***p<0.001 
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Appendix Table 2: Fall 2021, Course Performance, Control Means Included 
    Main Treatment Effects Heterogeneous Treatment Effects 

Outcome 
Control 
Mean 

Treatment 
Effect   

Treatment 
Effect   

First-
Generation Freshmen Continuing Black Female Re-Takers 

Below-
Median 

GPA 
Numeric Final 
Grade 72.55 0.20  1.22  11.45 * -2.04  5.04  3.62  1.43  -0.55  0.95  
  (2.740)  (2.583)  (5.224)  (3.985)  (3.548)  (3.981)  (3.344)  (9.736)  (6.223)  
Subgroup control mean    63.71  69.51  74.43  64.60  72.17  65.47  59.79  
Earned A 0.36 0.00  0.01  0.12 + -0.01  0.03  -0.01  0.03  -0.18 + -0.03  
  (0.043)  (0.038)  (0.074)  (0.055)  (0.057)  (0.052)  (0.049)  (0.106)  (0.066)  
Subgroup control mean    0.27  0.31  0.40  0.26  0.35  0.29  0.16  
Earned B or higher 0.60 0.07  0.08 * 0.16 * 0.08  0.08  0.10 + 0.08  0.15  0.08  
  (0.042)  (0.038)  (0.076)  (0.059)  (0.053)  (0.057)  (0.049)  (0.145)  (0.083)  
Subgroup control mean    0.45  0.53  0.67  0.48  0.59  0.35  0.40  
Passed Class 0.79 0.01  0.03  0.13 + -0.01  0.07 + 0.05  0.04  0.21  0.01  
  (0.036)  (0.034)  (0.075)  (0.056)  (0.045)  (0.054)  (0.045)  (0.150)  (0.085)  
Subgroup control mean    0.69  0.75  0.82  0.70  0.78  0.59  0.66  
DFW 0.19 -0.02  -0.03  -0.04  0.01  -0.07  -0.05  -0.07 + -0.23  0.00  
  (0.033)  (0.032)  (0.076)  (0.053)  (0.042)  (0.051)  (0.040)  (0.148)  (0.082)  
Subgroup control mean    0.29  0.21  0.18  0.24  0.18  0.53  0.29  
Withdrew Course 0.05 -0.02  -0.01  -0.05  -0.01  -0.02  -0.03  -0.02  0.17 + 0.01  
  (0.017)  (0.017)  (0.042)  (0.023)  (0.027)  (0.027)  (0.019)  (0.087)  (0.040)  
Subgroup control mean    0.08  0.04  0.06  0.06  0.04  0.00  0.05  
Dropped Course 0.06 0.03  0.02  -0.06  0.03  0.00  0.02  0.04  0.02  0.00  
  (0.023)  (0.023)  (0.044)  (0.040)  (0.027)  (0.038)  (0.032)  (0.054)  (0.063)  
Subgroup control mean    0.08  0.09  0.04  0.09  0.06  0.00  0.12  
                    
N students 509  509  509  509  509  509  509  509  509  
Covariates included   X   X   X   X   X   X   X   X  
Notes: Robust standard errors in parentheses, includes randomization round fixed effects. Covariates include student demographics reported in Table 1 
(sex, race, socioeconomic status, prior course exposure, year in college, high school GPA). Heterogeneous treatment effects columns report on the linear 
combination of treatment and treatment interacted with student characteristic.  
+p<0.10, *p<0.05, **p<0.01, ***p<0.001 



40 
 

APPENDIX FIGURES 

 
  



41 
 

 
 

  



42 
 

APPENDIX B – Chatbot Messages 

LAUNCH MESSAGE_08.23.2021 
Department / Office Political Science 1101 
Purpose Launching TA Pounce to students in POLS 1101 (group 1) 
Target Population 180 
Successful Contacts 176 

Script 
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WEEK 1 GENERAL_08.24.2021 
Department / Office Political Science 1101 
Purpose Weekly reminder of upcoming due dates sent to all students 
Target Population 178 
Successful Contacts 174 

Script 
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LAUNCH MESSAGE RCT GROUP II_08.30.2021 
Department / Office Political Science 1101 
Purpose Launching TA Pounce to Group 2 
Target Population 71 
Successful Contacts 69 

Script 
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WEEK 2 GENERAL_08.31.2021 
Department / Office Political Science 1101 
Purpose Weekly reminder of upcoming due dates sent to all students 
Target Population 242 
Successful Contacts 236 

Script 
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WEEK 3 CUSTOMIZED DIGEST_ALL COMPLETE_09.07.2021 
Department / Office Political Science 1101 
Purpose Weekly reminder of upcoming due dates + personalized message to 

students who have completed all previously due graded requirements 
Target Population 180 
Successful Contacts 173 

Script 
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WEEK 3 CUSTOMIZED DIGEST_MISSING_09.07.2021 
Department / Office Political Science 1101 
Purpose Weekly reminder of upcoming due dates + personalized message to 

students who have at least missing graded requirement (<70%) 
Target Population 24 
Successful Contacts 23 

Script 
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WEEK 3 CUSTOMIZED DIGEST_MISSING GROUP II_09.07.2021 
Department / Office Political Science 1101 
Purpose Weekly reminder of upcoming due dates + personalized message to 

students who have at least missing graded requirement (<70%) 
This list includes students not included in data set from first missing 
message. 

Target Population 38 
Successful Contacts 37 

Script 
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WEEK 3 CUSTOMIZED DIGEST_WORK AHEAD_09.07.2021 
Department / Office Political Science 1101 
Purpose Weekly reminder of upcoming due dates + personalized message to 

students who have already completed all graded requirements due in 
course so far including the current week--students have worked ahead 

Target Population 6 
Successful Contacts 5 

Script 
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LAUNCH #QUIZME/INTRO TYLER_09.10.2021 
Department / Office Political Science 1101 
Purpose Encouraging message to all students introducing Tyler (but not 

COMMAND #tyler) and introducing COMMAND #quizme 
Target Population 239 
Successful Contacts 235 

Script 
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EXAM 1 REMINDER TARGETED NUDGE_ZERO 
ENGAGEMENT_09.10.2021 

Department / Office Political Science 1101 
Purpose An Exam 1 reminder sent to students who have not accessed the course or 

any of its assignments at all. 
Target Population 5 
Successful Contacts 5 

Script 
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EXAM 1 REMINDER TARGETED NUDGE_ALL ENGAGED_09.10.2021 
Department / Office Political Science 1101 
Purpose An Exam 1 reminder sent to all students except those who have zero 

engagement with the course. 
Target Population 241 
Successful Contacts 230 

Script 
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WEEK 4 GENERAL DIGEST_EXAM 1_09.13.2021 
Department / Office Political Science 1101 
Purpose Week 4 messages to all students reminding them of upcoming due dates. 
Target Population 237 
Successful Contacts 234 

Script 
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EXAM 1 CLOSES TARGETED NUDGE_09.17.2021 
Department / Office Political Science 1101 
Purpose A targeted nudge sent to students who have not yet attempted Exam 1 

reminding them it is due at midnight tonight. 
Target Population 138 
Successful Contacts 131 

Script 
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WEEK 5 CUSTOMIZED DIGEST_ ALL COMPLETE_ 09.20.2021 
Department / Office Political Science 1101 
Purpose Week 5 message to students who completed Exam 1 but have not worked 

ahead to complete this week's assignments. 
Target Population 202 
Successful Contacts 193 

Script 
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WEEK 5 CUSTOMIZED DIGEST_ MISSING EXAM 1_ 09.20.2021 
Department / Office Political Science 1101 
Purpose Week 5 message to students who did not complete Exam 1. 
Target Population 10 
Successful Contacts 10 

Script 
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WEEK 5 CUSTOMIZED DIGEST_ WORK AHEAD_ 09.20.2021 
Department / Office Political Science 1101 
Purpose Week 5 message to students who completed Exam 1 and have worked 

ahead to complete this week's assignments. 
Target Population 7 
Successful Contacts 6 

Script 
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ENCOURAGEMENT WK5_09.23.2021 
Department / Office Political Science 1101 
Purpose Encouragement message sent to all students addressing how students may 

be feeling overwhelmed at this point in the semester. 
Target Population 225 
Successful Contacts 215 

Script 
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WEEK 6 CUSTOMIZED DIGEST_ALL COMPLETE_09.27.2021 
Department / Office Political Science 1101 
Purpose Week 6 message to students who have completed all assignments due 

since Exam 1. 
Target Population 160 
Successful Contacts 154 

Script 
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WEEK 6 CUSTOMIZED DIGEST_MISSING_09.27.2021 
Department / Office Political Science 1101 
Purpose Week 6 message to students who have at least one missing assignment 

since Exam 1. 
Target Population 58 
Successful Contacts 23 

Script 

 

 
 
 

WEEK 6 CUSTOMIZED DIGEST_WORK AHEAD_09.27.2021 
Department / Office Political Science 1101 
Purpose Week 6 message to students who have already completed all assignments 

due this week. 
Target Population 8 
Successful Contacts 7 

Script 
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WEEK 7 CUSTOMIZED DIGEST_ALL COMPLETE_10.04.2021 
Department / Office Political Science 1101 
Purpose Week 7 message to students who have completed all assignments since 

Exam 1. 
Target Population 155 
Successful Contacts 145 

Script 
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WEEK 7 CUSTOMIZED DIGEST_MISSING_10.04.2021 
Department / Office Political Science 1101 
Purpose Week 7 message to students who have at least one missing assignment 

since Exam 1. 
Target Population 155 
Successful Contacts 145 

Script 
 

 

 
 
 

WEEK 7 CUSTOMIZED DIGEST_WORK AHEAD_10.04.2021 
Department / Office Political Science 1101 
Purpose Week 7 message to students who have already completed all assignments 

due this week. 
Target Population 155 
Successful Contacts 145 

Script 
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W DAY TARGETED NUDGE_10.05.2021 
Department / Office Political Science 1101 
Purpose Targeted nudge reminding students of the Withdrawal deadline sent to 

students who are currently failing the course. 
Target Population 28 
Successful Contacts 23 

Script 
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WEEK 8 CUSTOMIZED DIGEST_ALL COMPLETE_10.11.2021 
Department / Office Political Science 1101 
Purpose Week 8 message to students who have completed all assignments since 

Exam 1. 
Target Population 144 
Successful Contacts 129 

Script 

 
 

  



67 
 

WEEK 8 CUSTOMIZED DIGEST_MISSING_10.11.2021 
Department / Office Political Science 1101 
Purpose Week 8 message to students who have at least one missing assignment 

since Exam 1. 
Target Population 73 
Successful Contacts 62 

Script 
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WEEK 8 CUSTOMIZED DIGEST_WORK AHEAD_10.11.2021 
Department / Office Political Science 1101 
Purpose Week 8 message to all students who have already completed the 

assignments due this week. 
Target Population 10 
Successful Contacts 7 

Script 
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ENCOURAGEMENT INTERACTIVE WK8_10.14.2021 
Department / Office Political Science 1101 
Purpose Encouraging message sent to all students asking them how their semester 

has been going so far. 
Target Population 225 
Successful Contacts 196 
Response Rate 13.3% 

Script 
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WEEK 9 GENERAL DIGEST_10.18.2021 
Department / Office Political Science 1101 
Purpose Week 9 message to all students reminding them of upcoming due dates.  
Target Population 225 
Successful Contacts 210 

Script 
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EXAM 2 CLOSES TARGETED NUDGE_10.22.2021 
Department / Office Political Science 1101 
Purpose Reminder message that Exam 2 closes tonight at midnight sent to those 

students who have not yet attempted the exam as of 1pm. 
Target Population 165 
Successful Contacts 157 

Script 
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WEEK 10 CUSTOMIZED DIGEST_ALL COMPLETE_10.26.2021 
Department / Office Political Science 1101 
Purpose Week 10 message reminding students of upcoming due dates sent to 

students who completed Exam 2. 
Target Population 202 
Successful Contacts 186 

Script 
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WEEK 10 CUSTOMIZED DIGEST_MISSING_10.26.2021 
Department / Office Political Science 1101 
Purpose Week 10 message reminding students of upcoming due dates sent to 

students who did not attempt Exam 2. 
Target Population 17 
Successful Contacts 17 

Script 
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WEEK 10 CUSTOMIZED DIGEST_WORK AHEAD_10.26.2021 
Department / Office Political Science 1101 
Purpose Week 10 message reminding students of upcoming due dates sent to 

students who completed Exam 2. 
Target Population 202 
Successful Contacts 186 

Script 
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ENCOURAGEMENT INTERACTIVE WK10_10.28.2021 
Department / Office Political Science 1101 
Purpose Encouraging message sent to all student asking them to share how they 

felt about Exam 2. 
Target Population 169 
Successful Contacts 155 
Response Rate 29% 

Script 
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WEEK 11 CUSTOMIZED DIGEST_ALL COMPLETE_11.01.2021 
Department / Office Political Science 1101 
Purpose An encouragement message from Tyler letting students know that 

#quizme is now open for Exam 3. 
Target Population 155 
Successful Contacts 141 

Script 
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WEEK 11 CUSTOMIZED DIGEST_MISSING_11.01.2021 
Department / Office Political Science 1101 
Purpose Week 11 message reminding students of upcoming due dates sent to 

student who have at least one missing reading since Exam 2. 
Target Population 46 
Successful Contacts 44 

Script 
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WEEK 11 CUSTOMIZED DIGEST_WORK AHEAD_11.01.2021 
Department / Office Political Science 1101 
Purpose Week 11 message reminding students of upcoming due dates sent to 

students who have already completed this week's reading. 
Target Population 5 
Successful Contacts 5 

Script 
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ENCOURAGEMENT WK11 EXAM 3 #QUIZME_11.04.2021 
Department / Office Political Science 1101 
Purpose An encouragement message from Tyler letting students know that 

#quizme is now open for Exam 3. 
Target Population 225 
Successful Contacts 209 

Script 
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WEEK 12 GENERAL DIGEST_NCCHR NOT COMPLETE_11.08.2021 
Department / Office Political Science 1101 
Purpose Week 12 message sent to students who have not completed NCCHR 

assignment reminding students that Exam 3 opens today and closes 
Friday. 

Target Population 138 
Successful Contacts 128 

Script 
 

 
  



82 
 

WEEK 12 GENERAL DIGEST_NCCHR COMPLETE_11.08.2021 
Department / Office Political Science 1101 
Purpose Week 12 message sent to students who have completed NCCHR 

assignment reminding them that Exam 3 opens today and closes Friday. 
Target Population 87 
Successful Contacts 81 

Script 
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EXAM 3 CLOSES TARGETED NUDGE_11.12.2021 
Department / Office Political Science 1101 
Purpose Message reminding students who have not taken Exam 3 that it closes 

tonight at midnight. 
Target Population 162 
Successful Contacts 156 

Script 
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WEEK 13 CUSTOMIZED DIGEST_ALL COMPLETE_11.15.2021 
Department / Office Political Science 1101 
Purpose Weekly message reminding students of upcoming due dates sent to 

students who completed Exam 3 but have not worked ahead this week. 
Target Population 182 
Successful Contacts 168 

Script 
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WEEK 13 CUSTOMIZED DIGEST_MISSING EXAM 3_11.15.2021 
Department / Office Political Science 1101 
Purpose Weekly message reminding students of upcoming due dates and nudging 

students to make up Exam 3 sent to students who did not attempt Exam 3. 
Target Population 24 
Successful Contacts 24 

Script 
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WEEK 13 CUSTOMIZED DIGEST_WORK AHEAD_11.15.2021 
Department / Office Political Science 1101 
Purpose Weekly message reminding students of upcoming due dates and 

opportunities sent to students who completed Exam 3 and have already 
worked ahead on this week's assignments. 
 

Target Population 31 
Successful Contacts 29 

Script 
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ENCOURAGEMENT WK 13_11.18.2021 
Department / Office Political Science 1101 
Purpose Encouraging message sent from Tyler to all students praising them for 

their work so far this semester and wishing them a relaxing break. 
Target Population 225 
Successful Contacts 209 

Script 
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WEEK 15 CUSTOMIZED DIGEST_ALL COMPLETE_11.29.2021 
Department / Office Political Science 1101 
Purpose Weekly message reminding students of upcoming due dates sent to 

students who completed all readings since Exam 3. 
Target Population 149 
Successful Contacts 140 

Script 
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WEEK 15 CUSTOMIZED DIGEST_MISSING_11.29.2021 
Department / Office Political Science 1101 
Purpose Weekly message reminding students of upcoming due dates sent to 

students who did not complete the readings since Exam 3. 
Target Population 67 
Successful Contacts 61 

Script 
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WEEK 15 CUSTOMIZED DIGEST_WORK AHEAD_11.29.2021 
Department / Office Political Science 1101 
Purpose Weekly message reminding students of upcoming due dates. 
Target Population 9 
Successful Contacts 7 

Script 
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ENCOURAGEMENT WK15_12.02.2021 
Department / Office Political Science 1101 
Purpose Encouraging message sent from Tyler reminding students the final exam 

is next, it covers every chapter, and about using Demo Mode in Area9 
Target Population 225 
Successful Contacts 208 

Script 
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WEEK 16 GENERAL DIGEST_12.06.2021 
Department / Office Political Science 1101 
Purpose Weekly digest message reminding students that Exam 4 opens today and 

closes Friday sent to all students. 
Target Population 225 
Successful Contacts 200 

Script 
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FAREWELL INTERACTIVE MESSAGE_12.13.2021 
Department / Office Political Science 1101 
Purpose Farewell message wishing them well and asking for their quick feedback 

on how helpful the bot was for them this semester. 
Target Population 225 
Successful Contacts 207 

Script 
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APPENDIX C – Attitudinal Survey Measures 
 
Organizational Support (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• I know how the new things we're learning in this class connect to what we've learned 
before. 

• This instructor regularly checks in to make sure we understand the class material. 
• I feel like this class is organized to help me do well. 
• It's clear what we're supposed to be doing in this class. 
• I can communicate with this instructor about this class as needed. 

 
Institutional Growth Mindset (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• This instructor seems to believe that students have a certain amount of intelligence, and 
they really can’t do much to change it.  

 
Self-Efficacy (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• I have felt confident about my ability to do well in this class. 
 
Inspiring Expectations (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• I feel like this instructor trusts I can persist through challenging course material. 
• I feel like this instructor thinks I can learn anything that is taught in classes. 
• I feel like this instructor expects I will keep improving as a student. 
• I feel like this instructor believes I have real potential in school. 
• I feel like this instructor sees me as someone who could be successful in academics. 
• I feel like this instructor recognizes that I can earn good grades if I put the effort in. 

 
Adaptive Student Attributions (1 = “Not at all likely”; 5 = “Extremely likely”) 
If the following situation occurred during this course, how likely is it that you would have the 
thoughts below?  

• You have to miss an exam for personal reasons. 
o I would think, “This instructor will be inflexible or unsupportive” 
o I would think, “This instructor will be understanding and helpful” 

• You fall behind on the coursework one week, and the instructor messages you to say they 
noticed you still needed to turn things in. 

o I would think, “The instructor thinks I don’t care about my education” 
o I would think, “The instructor is concerned about how I’m doing” 

• You are doing poorly in the course and are at risk of failing. 
o I would think, “The instructor probably thinks I should drop the course.” 
o I would think, “The instructor probably thinks I can pick my grade up.” 

 
GSU Challenge/Threat Ratio (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• I feel like GSU will be a positive challenge for me. 
• I feel like I have what I need to be successful at GSU. 
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• I am worried that some of the work at GSU will be stressful or overwhelming. (reverse-
coded) 

• I am uncertain if I could perform well in future GSU courses (reverse-coded) 
 

GSU Social Belonging and Belonging Uncertainty (1 = “Strongly Disagree”; 6 = “Strongly 
Agree”) 

• I feel like I belong at GSU. 
• I feel comfortable in classes at GSU. 
• I feel accepted at GSU. 
• I feel like I can be myself at GSU. 
• Sometimes I feel that I belong at GSU, and sometimes I feel that I don’t belong. (reverse-

coded) 
 
Trust and Fairness (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• This instructor treats me with respect. 
• I trust this instructor to treat me fairly. 
• I feel like the instructor truly has the best interest of their students in mind. (Eric added) 

 
Meaningful Work (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• In this class, we do meaningful work, not busy work.  
• What we learn in this class is connected to real-life. 
• This teacher makes what we're learning really interesting. 
• I feel like the course material to be relevant or useful to my life. 
• I have been able to connect the course material to my interests or values. 

 
Nervousness with Instructor (1= “Not at all nervous”; 5= “Extremely nervous”) 

• Imagine you decided to meet one-on-one with the instructor. 
o How nervous would you be about meeting this instructor? 
o How nervous would you be about having something to talk about? 
o How nervous would you be that they might judge you if you ask a “dumb” 

question? 
 

Teacher Caring (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 
• I feel like this instructor is glad that I am in their class. 

 
Broad Regard (1 = “Strongly Disagree”; 6 = “Strongly Agree”) 

• I feel like this instructor would like to learn about my life outside of school. 
• I feel like this instructor cares about what I do outside of my coursework. 
• I feel like this instructor recognizes I have many identities beyond being a student. 
• I feel like this instructor sees me as a person with many goals and values. 
• I feel like this instructor welcomes my personal background and history. 
• I feel like this instructor appreciates that I spend time on interests outside of schoolwork. 
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