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Abstract 
Many participants in online courses struggle to remain engaged and complete the course, 
often due to a lack of perceived accountability. This study experimentally tested the effects of 
accountability interventions designed to encourage learners to discuss their progress with 
someone either inside or outside the course who could help hold them accountable. In a 
Massive Open Online Course (MOOC) on Environmental Education Outcomes, developed 
for a global audience of environmental educators, 1,259 participants were randomly assigned 
to one of three conditions: accountability-inside, accountability-outside, or a business-as-
usual control. Overall, the interventions did not significantly affect the average number of 
discussion posts or project completion rates. However, participants in the accountability-
inside condition made significantly fewer comments across all countries. Notably, among 
U.S. participants, those in the accountability-outside made more posts and comments and had 
higher project completion rates than those in the accountability-inside condition. These 
findings offer insights into culturally contingent responses to accountability structures and 
point to a scalable approach for enhancing engagement in online learning environments. They 
also raise important theoretical questions about the psychological mechanisms through which 
accountability influences learner behavior. 
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Introduction 

Massive Open Online Courses (MOOCs) continue to play a significant role in 
expanding access to education and fostering global learning communities around complex 
challenges such as sustainability (Adefila et al., 2021; Jekabsone & Gudele, 2023). Yet, 
persistent disparities in learner engagement and completion rates remain a major concern 
(2U, 2024), particularly across national contexts (Ruipérez-Valiente et al., 2020). These 
disparities underscore the need for more targeted and culturally responsive interventions 
(Hansen & Reich, 2015; Kizilcec et al., 2017). Prior research has identified a range of 
barriers to MOOC participation, including challenges related to digital literacy, course 
design, and learner motivation (Henderikx et al., 2018). Among these factors, accountability 
has stood out as particularly salient, as perceived obligations to oneself or others may 
influence persistence in self-paced, low-structure learning environments such as MOOCs. In 
contrast to traditional classrooms, MOOCs typically lack built-in mechanisms that encourage 
commitment and follow-through, which contribute to high dropout rates. 

Accountability is defined as the “perceived expectation that one’s decisions or actions 
will be evaluated by a salient audience and that rewards or sanctions are believed to be 
contingent on this expected evaluation” (Hall & Ferris, 2011, p. 134). In the context of online 
learning, it reflects the extent to which learners assume responsibility for their goals, monitor 
their own progress, and feel a sense of obligation toward others (Winrotte, 2022). 
Understanding how accountability can be purposefully activated, particularly across diverse 
cultural contexts, is therefore critical. Comparative research has suggested that online 
learners from collectivist cultures, such as China, may be more responsive to socially 
oriented accountability mechanisms, whereas learners from individualist cultures, such as the 
United States, may be more influenced by self-directed regulatory strategies (Kizilcec & 
Cohen, 2017; Rizvi et al., 2022a, 2022b). While prior studies have indicated that 
accountability interventions hold promise for enhancing learner engagement (Kizilcec et al., 
2020), empirical research on how such interventions function across cultural settings in 
MOOCs remains limited. 

To address this gap, we implemented an accountability intervention in an 
Environmental Education Outcomes MOOC designed for environmental educators 
worldwide. Participants were randomly assigned to one of three groups: a control group, a 
group prompted to seek accountability from someone within the course (“accountability-
inside”), and a group prompted to seek accountability from someone outside the course 
(“accountability-outside”). In the two treatment groups, participants were encouraged to 
engage in conversations with individuals who could help hold them accountable for making 
progress in the course. This study investigated two primary research questions: 

1. How does accountability during MOOCs influence environmental educators’ learning 
engagement and practice?  

2. How do the effects of accountability interventions differ across various cultural 
contexts, particularly between China and the United States? 

 
The study was preregistered to ensure transparency and minimize post-hoc bias in 

analysis. The results contribute to the existing literature on online learning by highlighting 
how culturally responsive accountability structures can enhance learner engagement in 
MOOCs, offering insights to inform the design of more inclusive and effective global online 
education experiences. 
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Literature Review 

Psychological Interventions in Online Learning 

Prior research has investigated a variety of interventions aimed at enhancing learner 
engagement and completion in online learning environments. One such intervention focuses 
on self-regulated learning (Arnesen et al., 2025; Guntur & Purnomo, 2024; Xu & Richardson, 
2024), which includes strategies such as goal setting (Bipp et al., 2021; Handoko et al., 2019; 
Wong et al., 2021), strategic planning (Hoch et al., 2020; Sitzmann & Johnson, 2012), self-
evaluation (Sitzmann & Ely, 2010; Lerís et al., 2017), and task strategy (Kizilcec et al., 2017; 
Sonnenberg & Bannert, 2019). Another category of intervention emphasizes social 
comparison, employing tools such as using learning analytics dashboards (Davis et al., 2017; 
Cogliano et al., 2022), badge systems (Anderson et al., 2014), and reputation scores (Coetzee 
et al., 2014) to display peer progress, as well as using social norm messages to highlight 
course-specific and broader community norms (Cho et al., 2021). Additionally, Borrella et al. 
(2022) found that making course contents more approachable was more effective to reduce 
dropout rates than communication-based strategies.  

Recently, an increasing number of studies on MOOC learner outcomes have explored 
the intention fulfillment from learners’ perspectives rather than focusing solely on course 
completion (Henderikx et al., 2017; Semenova, 2022). Rabin et al. (2019) argued that learner-
centered outcomes, which emphasize learners’ intentions rather than course developers’ 
objectives, are essential for evaluating nonformal lifelong learning opportunities such as 
MOOCs. A study investigating MOOC participants’ motivational dispositions and found that 
those with intrinsic motivation performed better than those with extrinsic motivation (Moore 
& Wang, 2021). Extending from these and other studies on learner intentions and 
motivations, Moore et al. (2025) proposed a Learner-Intention Continuum to examine how 
different personas, including knowledge seeker, undecided explorer, and goal-oriented 
learner, influence learner engagement and outcomes in MOOCs. Focusing on learner’s 
intention fulfillment could provide an alternative way to examine success and offer insights 
for MOOC providers to design experiences that align with learners’ intentions. 

Culture is an important consideration in the design of educational interventions. 
Hofstede (2001) proposed that national cultures are characterized by distinct configurations 
of value dimensions, including power distance, uncertainty avoidance, individualism versus 
collectivism, masculinity versus femininity, and long-term versus short-term orientation. 
Similarly, Schwartz’s theory of basic values identified ten universal values, including self-
direction, stimulation, hedonism, achievement, power, security, conformity, tradition, 
benevolence, and universalism, which are shared across cultures but vary in relative 
importance (Schwartz, 2012). These cultural differences can shape how learners engage with 
and respond to educational interventions, resulting in varied learning behaviors and 
outcomes. For example, a self-regulation intervention incorporating goal setting and goal 
striving significantly improved completion rates among learners from individualist cultures 
but had no such effect among those from collectivist cultures (Kizilcec & Cohen, 2017). In 
another study, a social norm intervention using injunctive norm messaging increased course 
completion among U.S. learners but not among learners from China (Cho et al., 2021). 
Further cultural contrasts have been observed in learner engagement. Grothaus (2023) 
reported distinct participation patterns between Thai and German learners. Learners from 
Thailand, a feminine, collectivist, and harmony‑oriented culture, often refrained from 
speaking in video conferences to avoid disrupting group harmony or causing discomfort. In 
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contrast, German learners, whose culture emphasizes separation between private and 
academic life, were reluctant to contact peers outside of class, citing concerns about privacy. 
In line with these cultural differences, the U.S. students perceived greater privacy risks and 
less personal control over their data in learning analytics compared to students from other 
cultural contexts (Viberg et al., 2024). Moreover, the design and variation of course activities 
like discussion forums can yield different effects depending on cultural background. For 
example, discussion activities facilitated learner progress in Anglo-Saxon contexts but were 
associated with inhibited progress among learners from South Asia (Rizvi, 2022a). 

Additionally, social interaction plays a critical role in engaging and supporting 
learners in online environments (Loh et al., 2024). Interaction with instructors and peers has 
been shown to increase students’ sense of engagement (Limbu, 2025; Redmond et al., 2023) 
and positively influence their persistence in online learning (Tang et al., 2025). Learners’ 
social capital, particularly having more, and more diverse peers, can further enhance learning 
outcomes (Canals et al., 2025). Moreover, instructor interaction has been linked to improved 
learners’ retention (Hone & El Said, 2016) and satisfaction (Kucuk & Richardson, 2019). 
However, given the scale of MOOCs, frequent instructor-learner interaction is often difficult 
to achieve (Hew & Cheung, 2014), making peer interaction especially important for 
providing support and improving retention (Castellanos-Reyes, 2021; Rahimi, 2024). MOOC 
discussion boards are commonly used to facilitate peer interaction and support learning 
(Kellogg et al., 2014; Zhang et al., 2016; Liu et al., 2022). Some studies found that social 
media platforms offer more accessible avenues for interaction than traditional course forums 
(Huang et al., 2023; Li et al., 2025; Zheng, et al., 2016). Others have explored the use of 
video-based commenting tools that allow learners to interact with each other during video 
watching, which can enhance learning engagement (Yang & He, 2022) and promote 
knowledge convergence (Xiang et al., 2025). Group work has also been used to support 
learning (Sanz-Martínez et al., 2017) and increase course completion rates (Jitpaisarnwattana 
et al., 2021). When integrated into MOOCs, group work has shown to encourage greater 
participation among women and foster peer recruitment (Bayeck, 2016). Finally, social 
interactions can also extend beyond the MOOC itself as learners often share their experiences 
with family members or friends. 

Social interaction plays a crucial role in the professional development of educators 
(Bell & Gilbert, 1996). A number of studies have examined the role of interaction in online 
professional development courses for environmental educators. For example, Li et al. (2016) 
analyzed the course discussion board of a U.S.-based online course and found that 
participant-participant interactions were positively associated with increased motivation to 
learn and the development of professional networks. In addition, instructor-participant 
interactions can contribute to fostering professional networks among participants. In a global 
context, DuBois et al. (2019) applied Garrison et al.’s (2010) Community of Inquiry 
framework to analyze three types of presences, including cognitive, teaching, and social, in 
both the course discussion board and the course-associated Facebook group. The study found 
that cognitive presence was more prominent on the discussion board, while social presence 
was more prevalent in the Facebook group. In China, Xiang et al. (2025) found that 
knowledge convergence occurred through participants’ use of social annotation in course 
video lectures. Additionally, Krasny et al. (2018) proposed the concept of a “social learning 
MOOC” to emphasize the importance of peer interactions in supporting learning and 
collaboration. Their findings indicated that study groups could enhance participants’ learning 
by addressing challenges related to language, content, culture, and internet access, and by 
facilitating collaborative group projects.  
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Accountability 

Accountability has been defined and conceptualized in various ways (Hall et al., 
2017). At the micro-level, felt accountability refers to an individual’s perception of being 
accountable for their own actions (Frink & Klimoski, 1998). Key elements of accountability 
typically include an expected evaluation, potential consequences for non-compliance 
identified during the evaluation, and the presence of a salient audience to whom the behavior 
is visible (Hall et al., 2017). Perceived accountability for others involves being held 
answerable for the beliefs or actions of others, extending beyond formal roles, with outcomes 
often dependent on the adequacy of justification provided (Zellars et al., 2011). Expanding on 
Bovens’ (2005) research on public accountability, Levitt et al. (2008) defined accountability 
as “proper behavior” relating to “the responsibilities of individuals and organizations for their 
actions towards other people and agencies” (p. vii). In this framing, responsibility is 
considered as a core component of accountability and can also serve to promote greater 
accountability (Cummings & Anton, 1990; Schlenker et al., 1991).  

Various models have been developed to conceptualize different facets of 
accountability. For example, Schlenker et al.’s (1994) pyramid model emphasizes social 
psychological aspects, illustrating how others influence an individual’s thinking and 
behavior. Tetlock’s (1992) social contingency model focuses on internal psychological 
processes and coping strategies. Building on the role theory, which emphasizes role-making 
and role-taking (Frink and Klimoski, 1998), Ammeter et al. (2004) developed a framework 
integrating role theory, trust, and accountability, suggesting that increased trust may reduce 
the need to enforce accountability. Frink et al. (2008) proposed a meso-level theory of 
accountability in organizations, including individual, dyad, group, and organizational levels. 
Features of the work environment, such as source, focus, salience, and intensity of 
accountability (Hall et al., 2007), as well as personability and perceived organizational 
support (Dewi & Riantoputra, 2019), can shape individuals’ experiences of accountability.  

Accountability in education is conceptualized as performance reporting, a technical 
process, a political process, or an institutional process (Levin, 1974). It can apply to various 
stakeholders, including teachers, students, parents, administrators, schools, and external 
entities. Teachers are expected to be accountable to their students, parents, school, profession, 
and the broader society (Rahmatollahi & Mohamadi Zenouzagh, 2021), with teacher 
accountability often assessed through teacher evaluations and student achievement (Darling-
Hammond, 2004; Huber & Skedsmo, 2016). Student accountability, the focus of this study, 
refers to students taking ownership of their educational performance (Levin, 1974). Parental 
accountability involves the roles and responsibilities of parents in supporting their child’s 
education (Đurišić & Bunijevac, 2017). A recent study found that parents played a critical 
role in supporting young learners by co-creating and co-constructing visuals through a 
digital-screen-mediated design (Guo et al., 2025). Administrative accountability concerns 
school leaders and administrators being held responsible for overall school performance 
(Normore, 2004), while organizational accountability refers to an institution-wide obligation 
to ensure performance, transparency, and alignment with stated goals (Choi & Chun, 2021). 
External accountability involves schools being held responsible by outside entities, such as 
governments and the public, which can in turn impact student outcomes (Carnoy & Loeb, 
2002). 

Student accountability can take the form of either self-accountability or peer 
accountability. Self-accountability is considered a key element of self-regulated learning, 
enabling students to manage their learning processes effectively (Zimmerman, 2002). Peer 
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accountability, often examined in collaborative or team-based contexts, involves students 
taking responsibility for their contribution to group tasks, which is essential for team success 
(Stein et al., 2016). Student accountability is shaped by multiple influences, including 
teachers, peers, parents, and schools. In the MOOC context, traditional accountability 
structures are often absent; however, the scale and openness of MOOCs provide unique 
opportunities for participants to interact with others from diverse backgrounds (Sparke, 
2017). While teacher accountability remains important for instructional quality, peer 
interaction also plays a key role in fostering learner engagement (Rahimi, 2024). Moreover, 
research showed that both self-regulated and social learning approaches can support high-
quality learning experiences in MOOCs (Askeroth & Richardson, 2019). External support 
systems, such as encouragement from family and friends, have also been shown to positively 
impact learners’ self-efficacy, engagement, and academic outcomes (Chu, 2010; Gao et al., 
2021; Singh & Ishrat, 2025). Therefore, interventions that promote peer interaction and 
family support may be crucial for enhancing learner engagement in MOOCs. Nevertheless, 
the extent to which peers, families, and friends can help learners maintain commitment to 
their learning goals in open online environments remains an open question.  

Research on online learning has examined learners’ tendencies to seek accountability. 
Kizilcec & Cohen (2017) found that Indian learners, compared to U.S. learners, were more 
inclined to engage others in monitoring their learning progress as a form of external 
accountability. However, an accountability intervention that encouraged learners to develop a 
plan for regular check-ins about their course progress did not lead to improved completion 
rates among learners from non-individualistic cultural contexts (Kizilcec et al., 2020). It 
remains unclear whether identifying a specific group for accountability, such as peers within 
the course or individuals outside the course, might differentially affect learners’ engagement 
and course completion. 

In sum, theoretical and empirical evidence suggests that cultural differences shape 
learners’ responses to intervention cues. China, characterized as a collectivist, high power 
distance, and more restrained culture, contrasts with the United States, which is highly 
individualist, low in power distance, and more indulgent (Hofstede, 2001). Similarly, while 
both countries value mastery, China places greater emphasis on embeddedness and hierarchy, 
whereas the United States prioritizes autonomy (Schwartz, 2012). These cultural contrasts 
may lead to differing responses to interventions such as self-regulation prompts and progress-
sharing with peers (Cho et al., 2021; Kizilcec & Cohen, 2017; Kizilcec et al., 2020). A 
comparative study between China and the United States would offer valuable insights into the 
design of culturally responsive interventions. 

Methods 

Research Context 

We conducted the experiments in the Environmental Education Outcomes MOOC, 
which was offered twice in 2020 and 2021 by Cornell University in the United States. The 
course was co-taught by the first and fourth authors and was designed to help participants 
define their environmental education goals and apply research-based approaches to achieve 
them. Each offering lasted six weeks, consisting of five weekly modules followed by a final 
project week, during which participants applied what they had learned to their environmental 
education practice. The course featured short, pre-recorded lectures, podcasts, readings, and 
weekly live webinars. While most participants accessed the course through the EdX Edge 
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platform, a separate Chinese course site was maintained to store course materials for 
participants in China. To support non-English-speaking participants, captions were provided 
in English, Spanish, and Chinese. To facilitate global interaction, we supported various social 
media platforms, including Facebook, WhatsApp, Telegram, and WeChat, depending on their 
regional popularity. To complete the course, participants were required to create at least five 
discussion posts, submit one webinar reflection, reply to a minimum of two other participants 
per week (for a total of 10 comments), and complete a final project. To increase global 
accessibility, we offered an optional payment model. Participants could pay a standard fee of 
$60, a sponsorship fee of $120, contribute any amount they could afford, or enroll for free 
due to financial or technical barriers. The study was approved by the Cornell University 
Institutional Review Board (Protocol ID: 1603006192). 

Participants 

A total of 1,259 participants enrolled in the courses. Among them, 65% were female 
and 87% held a bachelor’s degree or higher. The average age was 34 years, with a range from 
16 to 86 (SD = 11, Median = 32). Regarding work experience in environmental education, 
27% had more than five years of experience, 50% had between one and five years, and 23% 
had no prior experience. Nearly half of the participants (49%) were actively conducting 
environmental education programs during the course. Participants came from a wide range of 
countries, with 29% from China, 27% from the United States, 13% from Nigeria, and 31% 
from 80 other countries. They represented diverse professional backgrounds, including non-
formal educators (25%), university students (24%), self-employed (9%), K–12 teachers (8%), 
business employees (7%), university professors (7%), and others (21%). Most participants 
(44%) paid the standard course fee of $60, 10% paid more than $60, ranging from $75 to 
$120, 6% paid a reduced fee between $2 and $50, and 41% participated for free.  

To compare the influence of accountability interventions between participants in 
China and the United States, we analyzed a subset of 705 participants, 51% of whom were 
from China. In both countries, the majority of participants were female, with 80% in China 
and 79% in the United States. A higher percentage of U.S. participants (91%) held a 
bachelor’s degree or higher, compared to 79% of Chinese participants. On average, U.S. 
participants were older, with a mean age of 40 (ranging from 16 to 86), while Chinese 
participants had a mean age of 30 (ranging from 17 to 69). U.S. participants also reported 
more experience in environmental education. Specifically, 87% had prior experience, 
compared to 53% for Chinese participants, and 62% were conducting ongoing environmental 
education programs at the time of the course, compared to 37% for Chinese participants. 
Professional backgrounds also varied between the two groups. Among Chinese participants, 
the largest group was university students (29%), followed by non-formal educators (24%), 
business employees (10%), self-employed individuals (8%), university professors (7%), and 
K–12 teachers (4%). Among U.S. participants, non-formal educators made up the largest 
group (47%), followed by K–12 teachers (12%), self-employed individuals (8%), university 
students (6%), business employees (5%), and university professors (5%). Both groups 
exhibited similar payment patterns. Only 10% of the participants in each group took the 
course for free. Among Chinese participants who paid, most selected either $60 (60%) or $75 
(30%) due to the fixed payment system. In contrast, U.S. participants showed greater 
variability in payment amounts, which ranged from $5 to $120, with 73% paying $60 and 3% 
paying more than $60.  
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Procedure 

Prior to collecting data in 2021, we preregistered our research design on 
AsPredicted.org (https://aspredicted.org/9fmh-5z8r.pdf). The pre-registration specified the 
independent and dependent variables, sample size, and data analysis plan. Only one deviation 
from the preregistered plan was made: we did not exclude participants who did not complete 
the intervention activities to avoid selection bias. Further details are provided in the data 
analysis section below. 

We randomly assigned participants to one of three conditions: control, accountability-
inside, and accountability-outside (Table 1), based on course registration data to ensure 
balance across the bivariate distribution (Baiocchi & Kizilcec, 2018). At the beginning of the 
second week of the course, all participants were asked to fill out a survey embedded in the 
course platform and sent via email. Participants in the control condition were asked only two 
questions: whether they had any friends or colleagues taking the course, and how likely they 
were to complete it. In the two treatment conditions, we embedded the accountability 
intervention activities into the survey. Participants in the accountability-inside condition were 
asked to contact somebody within the course who could hold them accountable. Participants 
in the accountability-outside condition were asked to contact somebody outside the course 
who could hold them accountable (Table 2). In both treatment conditions, participants were 
asked to provide the names of their accountability contacts, describe their plans for what they 
would share about their goals and progress, and specify how and when they would contact 
their selected individuals. Participants were given multiple opportunities to engage in the 
intervention activities by promoting the survey in the second, third, and fourth week of the 
course.  

Table 1  

Counts of Participants, Certificate Earners, and Survey Respondents by Experimental 

Conditions (China and the United States) 

 

 Control Accountability-
inside 

Accountability-
outside 

2020 Total (China, USA) 

Participants 259 (73, 74) 259 (69, 74) 259 (70, 73) 

Certificates 117 (50, 34) 109 (46, 32) 120 (47, 45) 

Survey 
respondents 

167 (62, 47) 165 (61, 45) 165 (56, 57) 

2021 Total (China, USA) 

Participants 160 (47, 44) 162 (53, 39) 160 (47, 42) 

https://aspredicted.org/9fmh-5z8r.pdf
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Certificates 66 (20, 23) 60 (20, 16) 68 (22, 20) 

Survey 
respondents 

101 (28, 35) 91 (23, 24) 98 (27, 33) 

 

Measure 

We used the MOOC participants’ learning engagement and practice to determine the 
impact of accountability interventions. Learning engagement was measured by the number of 
discussion posts and comments participants made throughout the course. Practice was 
assessed by whether participants completed the course project, which required them to apply 
course concepts to develop a theory of change for their environmental education practice. 
Participants who completed at least six posts, including five weekly discussion posts and one 
webinar reflection, at least 10 comments on peers’ posts, and the course project were eligible 
to receive a course certificate. In addition, a post-course survey asked participants whether 
they had discussed their learning with individuals inside or outside the course, and how these 
interactions influenced their learning experience. De-identified data are available upon 
request.  

Table 2  

Accountability Intervention Activity Instructions 

Accountability-inside Intervention 
Instructions 

Accountability-outside Intervention 
Instructions 

Now is the best time to think about finding 
peers to hold each other accountable.  

Now is the best time to think about who can 
hold you accountable.  

If you already know someone else in the 
course:  
1. Write down the names of one or more 
course participants who could hold you 
accountable.  
 
If you don’t know anyone in the course 
yet: 
1. Write down how you will find someone 
through the course social media or the 
discussion board. 
 
2. Now make a plan for what you will tell 
them about your goal and progress. 
Tip: Ask them to check in often about your 
progress in the course. 
 
3. Finally, write down how and when you 

1. Write down the names of one or more 
friends, co-workers, family members, or 
acquaintances who could hold you 
accountable. 
Tip: Pick people who you don’t see too often 
but whose opinion matters to you. 
 
2. Now plan for what you are going to tell 
them about the course and your goal. 
Tip: Ask them to regularly check in with you 
about your progress in the course. 
 
3. Finally, write down how and when you will 
tell them about the course and your goal. 
For example, will you talk in person or on the 
phone, or send them an email or text message? 
Be sure to choose a time and place that works. 
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will tell them about your goal and 
progress. 
For example, will you talk in person, on 
the phone, or send them an email or text 
message? Be sure to choose a time and 
place that works. 
 
You can make a note of your plans above 
to help you remember them. 

You can make a note of your plans above to 
help you remember them. 

 
Data Analysis 

We conducted regression analysis to examine the effects of accountability conditions 
on participants’ learning engagement and practice. The dependent variables included the 
number of posts (numeric), number of comments (numeric), and project completion (binary: 
0 = no, 1 = yes). The accountability condition was coded into categories: control, inside, and 
outside. Control variables included the year of MOOC participation (binary: 2020 or 2021), 
as well as participants’ demographic data: age (numeric), gender (categorical: female, male, 
other), education level (categorical: high school/associate, bachelor’s, master’s/doctoral), and 
work experience in environmental education (categorical: 0 years, 1–5 years, >5 years). 
Following our pre-registered analysis approach, adapted from prior intervention research in 
MOOCs (Cho et al., 2021), we used a linear multiple regression model with robust standard 
error estimation, applying the ‘lm_robust’ function from the estimatr R package (Blair et al., 
2025). In terms of R formula syntax, we specify our regression model as follows: 

Outcome ~ Condition + Year + Age + Gender + Education + WorkExp 

For the binary project completion outcome, this specification estimates a linear 
probability model (von Hippel, 2017). We also conducted a subgroup analysis by restricting 
the sample to compare the effects between U.S. and Chinese participants. To examine 
whether the effect of condition on outcome differ by country, we tested a Condition-by-
Country interaction term in the model and conducted a model comparison using an F-test, 
specified as: 

Outcome ~ Condition*Country + Year + Age + Gender + Education + WorkExp 

Initially, the control group was used as the reference category for comparisons. 
However, when analyzing the differences between the accountability-inside and 
accountability-outside conditions, we shifted the reference group to the accountability-inside 
condition.  

All data from randomized participants were analyzed, regardless of whether they 
engaged in the intervention activities, using an intent-to-treat approach, to avoid selection 
bias. Additionally, we analyzed the open-ended responses in the intervention activities to 
understand the plans of inside and outside condition participants for reaching out to their 
contacts.  
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Results 

The accountability interventions did not impact the average number of discussion 
posts or rates of project completion. However, we found that participants in the 
accountability-inside condition made significantly fewer comments (M = 6.18, SD = 7.07) 
compared to participants in the control condition (M = 7.25, SD = 9.05, b = -1.15, SE = 0.55, 
p = 0.036) and participants in the accountability-outside condition (M = 7.32, SD = 7.75, b = 
-1.18, SE = 0.49, p = 0.018); the accountability-outside intervention did not significantly 
increase commenting compared to the control condition (b = 0.02, SE = 0.57, p = 0.097) 
(Figure 1). The overall model explained approximately 4.9% of the variance in the number of 
comments, R² = 0.049, Cohen’s f² = 0.052, indicating a small effect size. 

 
Figure 1  

Mean Number of Comments by Participants by Experimental Condition 

 

Note. Error bars indicate one standard error around the mean. 

Among the 256 participants in the accountability-inside condition who completed the 
intervention activity, 205 wrote specific plans, and 128 identified specific individuals for 
contacts. Participants mentioned that they found other peers with similar interests or who 
lived in the same area on the course discussion board or social media, and then used email, 
Facebook, WhatsApp, or WeChat to make contact. For example, a participant indicated that 
she had contacted several participants from the course group. She mentioned that: “I can ask 
them if we can study together. I often share my learning progress in the course with them and 
learn about their work” and her plan was to “choose three participants and send them a 
WeChat message once a week” (female, 27 years old, China). Some participants chose their 
colleagues who took the course together. For example, a participant wrote as her plan: “We 
will update each other twice a week about our progress. Besides, we will discuss ideas with 
each other about our assignments”, and her approach for contacting: “we work together so we 
will talk about it at work. Normally on Wednesday and Friday afternoon” (female, 28 years 
old, Vietnam). Some participants felt no need to seek additional accountability support: “I do 
not need to find someone to monitor my learning at the moment. I feel that the WeChat group 
communication is rich and lively, which is enough” (female, 45 years old, China). Others 
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encountered challenges in connecting with peers: “I have been sending friend requests to my 
peers on Facebook but they are not approving them” (male, 41 years old, Zambia). 

Among the 263 participants in the accountability-outside condition who completed 
the intervention activity, 233 wrote specific plans, and 229 identified specific individuals for 
contact. These individuals included family members, friends, colleagues, friends, and 
classmates. For example, a participant chose to contact his parents, stating: “Tell them in 
person when they come by for the usual visit during our discussion about my studies and 
work (male, 21 years old, Cameroon). Another participant planned to tell her supervisor, 
coworkers, and partner, noting she would share: “How I am learning more about assessment 
and theory of change models today at work and over dinner” (female, 24 years old, U.S.). 

Among the 268 participants in the control condition who completed the survey 
questions asking about whether they had any friends or colleagues taking the course, and how 
likely they were to complete it, 92 indicated that they did have friends or colleagues enrolled. 
An ad hoc analysis comparing control group participants who had friends or colleagues in the 
course with those who did not show significant differences. 

F-tests indicated that adding the interaction between condition and country (China vs. 
U.S.) did not significantly improve model fit compared to the main effects model for any of 
the outcome: number of posts (F(2, 691) = 0.84, p = 0.434), number of comments (F(2, 691) 
= 0.94, p = 0.391), and project completion (F(2, 691) = 0.85, p = 0.427). These results 
suggest that the effect of condition on learning outcomes did not differ significantly between 
the two countries. Therefore, we proceed to analyze the data for participants from China and 
the United States separately. 

When analyzed separately, participants from China and the United States 
demonstrated significant differences in learning engagement, including the number of 
discussion posts and comments, and project completion. Among U.S. participants, those in 
the accountability-outside condition created more posts (M = 4.50, SD = 3.20) than those in 
the accountability-inside condition (M = 3.56, SD = 3.64, b = 0.90, SE = 0.46, p = 0.049, R² = 
0.030, Cohen’s f² = 0.031) (Figure 2). They also made more comments on other students’ 
posts (M = 9.02, SD = 6.87) compared to those in the accountability-inside condition (M = 
6.62, SD = 7.27, b = 2.46, SE = 0.95, p = 0.009, R² = 0.047, Cohen’s f² = 0.049) (Figure 3). In 
terms of practice, a higher percentage of U.S. participants in the accountability-outside 
condition completed the course projects compared to those in the accountability-inside course 
condition (57% vs. 42%, b = 0.15, SE = 0.07, p = 0.029, R² = 0.032, Cohen’s f² = 0.033). 
Additionally, a higher percentage of Chinese participants completed the course projects 
compared to U.S. participants (60% vs. 51%, b = 0.09, SE = 0.04, p = 0.013, R² = 0.009, 
Cohen’s f² = .009) (Figure 4). However, no significant differences in the number of posts and 
comments, or project completion were found between conditions for Chinese participants. 
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Figure 2 

Mean Number of Posts by Participants in China and the United States by Experimental 

Condition 

 

 
Note. Error bars indicate one standard error around the mean. 

Figure 3  

Mean Number of Comments by Participants in China and the United States by Experimental 

Condition 

 

 
Note. Error Bars Indicate One Standard Error Around the Mean. 
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Figure 4  

Project Completion Rates by Participants in China and the United States by Experimental 

Condition 

 
Note. Error bars indicate one standard error around the mean. 

In the course post-survey, participants were asked whether they had spoken with 
someone inside or outside the course and how these interactions had supported their learning. 
Among the 1,259 participants, 13% reported contacting both individuals inside and outside 
the course, 6% reported contacting only people inside the course, and 22% reported 
contacting only people outside the course. For example, a participant assigned to the 
accountability-inside condition indicated that she talked with people both inside and outside 
the course and mentioned: “Talking with others helped me to understand my final project and 
what I have learned, read, and seen in the course” (female, 43 years old, Argentina). In some 
cases, however, participants contacted individuals different from those specified in their 
assigned condition. For example, one participant in the accountability-outside condition 
mentioned that she had instead contacted a colleague enrolled in the course: “Having a 
colleague at work doing this course too, much easier to brainstorm” (female, 34 years old, 
Australia). Another participant assigned to the accountability-inside condition noted in the 
intervention survey that she found someone on the discussion board who was also in the same 
state and planned to reach out via email and potentially meet at statewide conferences. 
However, in the post-survey, she reported only contacting coworkers outside the course: 
“Talking with my coworkers gave me the input needed for the final project and made the 
final project a practical and useful item” (female, 59 years old, U.S.). 

Discussion 

In sum, the study found that the accountability-inside intervention, which involved 
contacting people within the course, significantly decreased participants’ comments across all 
countries. In contrast, the accountability-outside intervention, which involved contacting 
people outside the course, was more effective for U.S. participants in terms of the number of 
posts and comments, and project completion when compared to the accountability-inside 
intervention. These results serve as a caution for designing such interventions to engage 
learners in online environments and point to important areas for future research and practice. 
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The potential explanation for fewer comments in the accountability-inside condition 
could be that participants had alternative communication channels through course-related 
social media groups, such as Facebook, WhatsApp, and WeChat, which were mentioned in 
the survey as being easier to use and more interactive compared to the course platform. When 
encouraged to communicate with peers, participants might have shifted their focus to social 
media instead of the course discussion board. Previous research has also shown that MOOC 
participants were more engaged in social media groups than on the course discussion forums 
(Zheng et al., 2016; Li et al., 2025). Furthermore, Jitpaisarnwattana et al. (2021) found that 
working in groups and creating a learning plan were important factors associated with course 
completion, whereas merely interacting with other learners online was not. Another possible 
explanation is that participants might prefer to interact with people they already knew (Cisel, 
2018), such as classmates or friends who were also taking the course together, which was 
reflected in some responses in the post-course survey. Asking them to reach out to unfamiliar 
participants might have made them uncomfortable, which discouraged their engagement in 
the course. On the contrary, participants in the accountability-outside condition were asked to 
contact people outside of the course. Although they used similar methods for contacting 
through email and social media, they kept their coursework separate from their social 
contacts. 

Participants in the accountability-inside condition made significantly fewer comments 
than those in the control condition. Additionally, participants in the accountability-outside 
condition did not outperform those in the control condition. Participants in the control 
condition were also exposed to the survey embedded in the course, even though it did not 
include any accountability activity instructions. Asking them about their friends and 
colleagues taking the course might have reminded them to check in with people they already 
knew. In addition, asking them the likelihood of completing the course might have helped 
them set goals (Handoko et al., 2019; Wong et al., 2021), which could have motivated them 
to complete the course. These simple questions, while not designed as interventions, may 
have acted as a self-directed nudge that helped participants reflect on their social connections 
and goals, potentially offering a low-effort alternative to more prescriptive strategies. Future 
research could explore the effectiveness of such minimal interventions, particularly in large-
scale, low-instructor-contact settings like MOOCs. 

The effects of accountability interventions differed between participants in China and 
the United States. Only the U.S. participants in the accountability-outside condition 
completed significantly more posts, comments, and projects than those in the accountability-
inside condition. This divergence aligns with Hofstede’s (2001) cultural dimension of 
individualism versus collectivism. U.S. culture, characterized by high individualism, tends to 
emphasize personal autonomy and self-directed achievement, making externally visible forms 
of accountability more motivating. In contrast, Chinese culture, which leans toward 
collectivism, places greater emphasis on group harmony and relational obligations, which 
may reduce the impact of external accountability cues on individual task completion. 
Consistent with findings from previous studies that self-regulation or social norm 
interventions were effective for participants in individualist cultures, but not for those in 
collectivist cultures (Kizilcec & Cohen, 2017; Cho et al., 2021), these results suggest that the 
effectiveness of interventions can vary significantly depending on cultural value orientations. 
This cultural sensitivity is also evident in other contexts; for instance, German learners, from 
a culture that emphasizes boundaries between private and academic life, were hesitant to 
contact peers outside of class (Grothaus, 2023), further highlighting how cultural norms 
mediate learners’ engagement behaviors. Additionally, more Chinese participants completed 
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the course compared to the U.S. participants. This may be because Chinese participants were 
more motivated to complete the course due to a lack of environmental education professional 
development opportunities, as discussed in a previous study (Cho et al., 2021). This might 
also explain why Chinese participants were less sensitive to the interventions, indicating they 
would complete the course regardless of the intervention. Furthermore, Chinese participants 
received more support through WeChat course group discussions with teaching assistants 
who helped them overcome barriers (Li et al., 2024). This additional support might have 
influenced their learning engagement.  

The study offers several recommendations for the design and facilitation of MOOCs. 
First, while peer interaction within online courses can foster participant engagement, 
instructors should provide structured opportunities and clear guidance to support these 
interactions (Wei et al., 2023). For example, assigning learners to small groups, rather than 
expecting them to find independently, can promote more meaningful engagement. When 
encouraging the use of social media groups, instructors should also remind participants to 
complete the required assignments on the primary course platform. Instructors can also 
consider assigning several students with rotating roles to improve discussion quality (Chen & 
Yeh, 2021) or recruit teaching assistants to serve as facilitators (Li et al., 2024). Second, 
instructors and designers should be mindful of participants’ cultural backgrounds and ensure 
that the course offers diverse and inclusive learning opportunities (Rizvi et al., 2024). This 
includes both the content and the modes of engagement, recognizing that learners from 
different contexts may have varying preferences and constraints (Rizvi et al., 2022a; Parrish 
& Linder-VanBerschot, 2010). Third, MOOC platforms should consider making course 
discussion boards more user-friendly and interactive or integrating social media tools directly 
into the course (Huang et al., 2023; Li et al., 2025). Allowing participants to complete certain 
assignments via social media platforms could improve accessibility, particularly in regions 
with limited technological infrastructure. Finally, instructors should recognize that 
meaningful learning outcomes may extend beyond course completion and assignments. 
Learner-centered outcomes such as intention fulfillment (Moore et al., 2025; Rabin et al., 
2019) offer valuable insights into participants’ experience and the broader impact of MOOCs. 

Limitations and Conclusion 

This study has several limitations. First, approximately one-third of participants 
assigned to the treatment groups did not complete the intervention activity, suggesting that 
many did not receive the intended interventions as designed. Additionally, some participants 
reported in the post-survey that they contacted individuals different from those specified in 
their assigned condition, indicating a degree of intervention non-compliance. Furthermore, 
participants in the control condition were also asked to complete a survey. Although they did 
not receive any accountability instructions, responding to questions about whether they had 
friends or colleagues in the course and their likelihood of completing it may have influenced 
their learning behavior. Future control group designs should be more carefully crafted to 
avoid introducing potential nudges that could unintentionally affect outcomes. Finally, 
although the course project reflects a level of practical application, we do not know whether 
participants implemented the projects beyond the course itself. 

This study examined the effectiveness of accountability interventions in an online 
learning context and offers two key contributions to the literature on engaging diverse 
participants in MOOCs. First, the study design is innovative in incorporating two different 
accountability interventions within a MOOC setting, yielding practical insights for course 
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design and instructional strategies. Second, the study explored how the effects of these 
interventions differed between Chinese and U.S. participants, advancing our understanding of 
how accountability strategies may function across cultural contexts. These findings offer 
implications for tailoring learner support based on cultural background. Future research 
should further investigate effective forms of accountability interventions and explore 
additional strategies to promote learner accountability and engagement in online learning 
environments. 
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