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Abstract

This study explores how participants of massive open online courses (MOOCsS)
perceive value creation within online learning environments. Drawing on the value
creation framework (VCF), we developed and empirically validated a questionnaire,
which was completed by 1227 learners enrolled in MOOCs offered by TU Delft.
The aim was to provide deeper insight into participants’ experiences and the per-
ceived impact of MOOCs on their personal and professional development. More
specifically, this research explores the immediate, potential, applied, realized, and
transformative value creation cycles. Our findings reveal significant insights into
the multifaceted impacts of study behavior on learners’ perceptions. Participants
reported benefits such as skill acquisition, professional development, and enhanced
confidence while highlighting areas needing improvement, such as practical appli-
cation opportunities and course relevance. This study highlights the importance of
aligning MOOC content with learner needs and providing ongoing support to maxi-
mize the educational value that online courses can offer. These insights contribute to
understanding educational value in the postdigital age, advocating for the develop-
ment and support of MOOC:s to foster continued personal and professional growth.
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Introduction

Massive open online courses (MOOCSs) have emerged as an influential instrument
for democratizing education and providing lifelong learning opportunities in the rap-
idly evolving landscape of postdigital education (Yuan and Powell 2013; de Frei-
tas et al. 2015). Despite their global reach and potential, concerns remain regard-
ing their effectiveness, equitable access, and whether they genuinely democratize
education or primarily benefit already privileged learners (Hansen and Reich 2015;
Littlejohn and Hood 2018). The rapid expansion of digital technologies has trans-
formed educational practices and fostered environments where traditional bounda-
ries between the digital and physical dissolve (Haleem et al. 2022). In this context,
MOOCs present the integration of digital technologies into lifelong and networked
learning, which aligns with the hybrid characteristics of the postdigital condition
(Jandri¢ et al. 2018). Postdigital education moves beyond viewing technology as an
enhancement or supplement to traditional practices. Instead, it embraces the multi-
dimensionality of digital systems with social, cultural, and material dimensions
of education (Knox 2023). As Jandri¢ et al. (2018: 895) argue, the postdigital is
‘messy, unpredictable, digital and analog, technological and non-technological’ and
fundamentally challenges oversimplified views of educational technology. Consider-
ing this viewpoint, MOOC:s can serve as platforms for knowledge dissemination and
spaces where learners and educators navigate new socio-technical realities.

MOOCs are often described as transformative, providing unprecedented access
to high-quality learning resources to a diverse global audience (Liyanagunawardena
et al. 2013). However, the narrative of MOOCs as transformative tools is not with-
out significant critique. For example, Kizilcec et al. (2013) found that learners from
more privileged backgrounds, such as those with prior educational achievement, are
more likely to complete MOOCs, which highlights the differences in course comple-
tion rates. Knox (2016) also critically examines the humanist assumptions underly-
ing MOOCs and explores how these platforms may extend the existing educational
inequalities. He argues that MOOCs often assume a universal learner and neglect
the diverse socio-economic backgrounds of participants, which can lead to qualify-
ing certain groups over others.

This study is situated within a critical discourse, acknowledging both the
opportunities and limitations of MOOCs as postdigital learning spaces. Evaluat-
ing the educational experience of MOOC participants is not as straightforward
as evaluating traditional educational programs, due to several factors such as the
large and diverse population, varying levels of engagement, difficulty in cap-
turing qualitative data, and the limited tools for such evaluation (Douglas et al.
2019; Lundgqvist et al. 2020; Veletsianos et al. 2016). Most existing evaluation
models in online learning rely heavily on quantitative data, such as completion
rates, clickstream behavior, and satisfaction surveys, which often fail to capture
the complex, relational, and contextual nature of learning. From a postdigital per-
spective, this narrow datafication of teaching quality obscures the deeper peda-
gogical processes, learner agency, and educational purposes that shape meaning-
ful engagement (Fawns et al. 2021). As Fawns and colleagues argue, evaluation
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should move beyond reductionist metrics to embrace ecological approaches that
account for non-datafied understandings, such as learner experiences, pedagogi-
cal design, and dialogic interactions. Therefore, many traditional educational
frameworks and theories have limitations in evaluating diverse and complex
learning environments like MOOCs due to their strong emphasis on quantitative
data, which may overlook subjective learner experiences (Dingyloudi and Strij-
bos 2015) or not be able to collect and evaluate culturally sensitive information
(Kennedy et al. 2022).

To understand the educational procedure and student experience in complex
learning environments like MOOCs, we need a theoretical foundation that could
help us first capture both quantitative and qualitative data and, second, context-spe-
cific educational experiences in various settings. Exploring the previous research, we
have identified several papers that critique and utilize the VCF by Wenger-Trayner
et al. (2011) for assessing MOOCs, demonstrating their potential advantage as flex-
ible and qualitative evaluative tools over traditional frameworks (Dingyloudi and
Strijbos 2015; Kennedy et al. 2022; Patel et al. 2019; Guldberg et al. 2019). Adopt-
ing Fawns’ (2023) perspective, postdigital education requires us to critically assess
technological integration and the broader ethical, political, economic, and social
justice implications of educational practices. In this context, using Wenger-Trayner
et al. (2011) VCF helps explore how learners negotiate value within MOOCs’ spaces
that, despite offering unprecedented access, also carry risks of exacerbating inequal-
ities and marginalizing certain groups. The study contributes to ongoing discussions
about inclusive, ethical, and social approaches to designing and implementing post-
digital learning environments by exploring these value dynamics.

The VFC categorizes value into five cycles: immediate, potential, applied, real-
ized, and transformative. Immediate value refers to the initial benefits participants
derive from engaging in MOOCs, such as acquiring new knowledge and skills.
Potential value encompasses the future benefits learners anticipate gaining from
their MOOC experiences, including building their (professional) network, enhanced
career prospects, and increased confidence. Applied value is observed when learners
apply the knowledge gained from MOOC:s in their professional and personal lives,
leading to tangible improvements in job performance and new project initiatives.
Realized value manifests as significant achievements in learners’ careers or personal
development, such as job promotions and entrepreneurial successes. Finally, trans-
formative value reflects more profound, long-term changes in learners’ perspectives
and behaviors, fostering lifelong learning habits and a greater appreciation for online
education (Wenger-Trayner et al. 2011).

Previous research has highlighted the growing significance of MOOCS in address-
ing global educational challenges. For instance, Patel et al. (2019) adapted the VCF
to evaluate the impact of MOOC-based learning on trachoma elimination practices
at the local level. Their findings underscored the importance of MOOCs in provid-
ing relevant knowledge and skills to health workers, which they could then apply
in their communities to combat trachoma. Similarly, Gamage et al. (2016) explored
the effectiveness of MOOC:s, highlighting how the VCF could identify quality vari-
ations in course design and delivery, thus emphasizing its advantages in providing
clear insights into learners’ experiences and the overall effectiveness of MOOC:s.
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However, understanding the full extent of MOOCSs’ impact requires a compre-
hensive examination of the value they create for learners. This study explores the
multifaceted dimensions of value creation in MOOC:s, leveraging the VCF devel-
oped by Wenger-Trayner et al. (2011). These studies demonstrate that the VCF is
a powerful tool for understanding and improving the learner experience in online
education, especially in the context of lifelong learning and professional devel-
opment. However, despite its usefulness, more research is needed to refine the
framework further and explore its application across diverse educational settings
to ensure its broader applicability and effectiveness. Also, our aim is to highlight
MOOCs’ potential to foster value creation that is not merely individualistic but
deeply embedded in the postdigital era’s collective, collaborative, and intercon-
nected character.

TU Delft has established itself as a leader in online education, reaching over
3.6 million learners globally through a robust offering of 200 MOOC:s, ten online
academic courses, and more than 60 professional education courses. The univer-
sity’s pedagogical model emphasizes flexibility, personalization, and a learner-
centered approach guided by inclusiveness, interactivity, and innovation. These
MOOCs cover strategic themes like Energy Transition, Quantum Technology,
and Artificial Intelligence. They are designed to meet the needs of diverse global
learners, providing a rich, interactive learning experience with significant com-
munity engagement. Through data-driven course design, TU Delft continuously
enhances the quality and relevance of its MOOCs, ensuring they align with the
latest educational research and technological advancements (Extension School
n.d).

Building on insights into the values that MOOCs create for users, our study
aims to investigate the value creation process in MOOCs offered by TU Delft. By
surveying 1267 participants from TU Delft’'s MOOCs, we seek to answer the fol-
lowing research questions:

1. What immediate value do participants derive from engaging in MOOCs, and how
does this initial engagement influence their overall learning experience?

2. How do participants perceive the potential value of MOOC:s in terms of social
connection?

3. How do participants apply the knowledge gained from MOOC:s in their profes-
sional and personal lives, and what factors influence this application?

4. What kind of realized values can be observed among MOOC participants and
why?

5. To what extent do MOOC:s facilitate transformative learning experiences that
significantly change learners’ perspectives, practices, or worldviews, and what
specific forms do these transformative experiences take?

By exploring the types of value articulated by MOOC participants through
the VCF lens, this study aims to critically assess the multifaceted impacts of
MOOCs on learners’ personal and professional development. Rather than pre-
suming MOOC:s deserve continued development and support, the study evaluates
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their perceived value to inform such decisions. Our results can offer insights into
how learners experience value in online learning environments. These insights
can contribute to the design of more inclusive and impactful MOOCsSs while also
informing broader conversations about the role of digital education in the postdig-
ital age, particularly concerning learner expectations, social justice, and access.

Methodology

This study adopts a descriptive approach using the VCF by Wenger-Trayner et al.
(2011), which categorizes value creation into five distinct cycles: immediate, poten-
tial, applied, realized, and transformative.

Participants

We invited 35,000 previous TU Delft MOOCs’ participants via email. A total of
1960 participants responded to our invitation and completed our questionnaire. And
773 participants did not fill in the questionnaire completely. Therefore, we collected
1227 responses.

Materials

Building upon Wenger-Trayner et al. (2011) five-cycle value creation model, the
value creation questionnaire (VCQ) was developed to assess participants’ percep-
tions of value generated through their MOOCs at multiple levels. The questionnaire
comprised ten items, equally distributed between closed-ended (multiple-choice)
and open-ended questions. One multiple-choice and one open-ended query repre-
sented each of Wenger et al.’s value creation cycles.

For instance, participants were asked to rate their agreement (on a Likert scale
of 1 (strongly disagree) to 6 (strongly agree)) with the statement, ‘Participation
changed me as a student (change in skills, attitudes, identity, self-confidence, feel-
ings, etc.).” Positive responses (strongly agree, agree, or slightly agree) prompted an
open-ended follow-up question: ‘Can you elaborate on how participation changed
you as a student?” Conversely, negative responses (slightly disagree, disagree, or
strongly disagree) triggered a different open-ended question: ‘Can you explain why
participation did not change you as a student?’ The full version of the questionnaire
is attached as Appendix 1.

Procedure

The study was conducted through an online survey distributed via email to 35,000
previous participants of TU Delft's MOOCs. Participants were informed about the
purpose of the study and provided consent before completing the survey. The survey
was available for four weeks, and one reminder was sent to maximize the response
rate.
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Qualitative and Quantitative Data Analysis

Data were analyzed using a mixed-methods approach. Quantitative data were ana-
lyzed using descriptive and inferential statistics with SPSS software. Thematic
analysis was conducted on qualitative data using ChatGPT (OpenAl 2024) on 13
May 2024.

LLM Use in Data Coding
Introduction of Researcher-Driven Al-assisted Qualitative Data Analysis (RDAQDA)

RDAQDA method (Nguyen-Trung 2024) was used to analyze the qualitative data
from VCQ open-ended response. This method includes four stages of analysis
using the LLMs. They are data familiarization, preliminary coding, template for-
mation and refinement, and theme development. This method combines human
expertise with Al capabilities to enhance the efficiency of our thematic analysis.

Detailed Analysis Process
Qualitative analysis involved the following steps:

Step 1: Data familiarization. In this part, researchers thoroughly reviewed the
dataset to gain an in-depth understanding of the content and context. Then, we
tried to summarize and take note of the most important points mentioned in
the answers. To empower our analysis using ChatGPT as an LLM, we asked
ChatGPT to do the same task with the following prompt:

Prompt 1. Can you please provide me with a summary of key ideas from all the
responses in the uploaded file? [upload the first of the responses].

To make it manageable and compare the summary of ChatGPT with the
researchers’ summary, we separated the responses into ten smaller parts. For
example, responses about immediate values were separated into positive (part 1)
and negative responses (part 2), positive responses to potential values question
(part 3), and negative responses to potential value (part 4) based on the partici-
pant’s response to the first multiple-choice question. Therefore, in the end, we had
ten separate parts. In the next steps, researchers compare their summaries with
ChatGPT’s output and a final summary document for each of the parts created.

Step 2. Preliminary coding. In this step, our goal was to create a list of initial
codes for each of the parts that we explained in the data familiarization step.
In this step, to create a context and make sure ChatGPT understands the goal
of the research, the research questions included in our prompt. The following
prompt was used to extract the initials codes for each of the subparts:
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Prompt 2. You’re a qualitative research assistant. You will help me identify the
relevant codes from the following text in response to this question: ‘Question
one about the immediate value?’ Our research question regarding this question
is: ‘Research question one’. Codes are labels that assign summative, salient,
essence-capturing, and/or evocative attributes/meanings to a portion of data.
The final outputs are a table like this: Column 1: Code; Column 2: Descrip-
tion of code meaning; Column 3: Quotation representing the code from the
responses. Here is the transcript: [insert the transcript].

The researcher reviewed the table of initial codes to make sure that each response
was assigned to the correct code by ChatGPT.

Step 3: Template refinement. In this step, the aim is to compact the initial codes
and data to construct the clusters and then modify and finalize these initial cat-
egories. Therefore, the next prompt that has been used is as follows:

Prompt 3. From the above refined list of codes, please group codes into clusters
(i.e., more abstract codes) in response to the question: ‘Question one and two’.
Remember that our research question was ‘Research question one’. For each
of the clusters, please retain the specific codes and quotations from specific
responses. If two or more responses fall under the same cluster, please put them
together. The final output will be a table: Column 1: Cluster; Column 2: Codes; 3.
Description of Cluster Meaning; Column 4: Quotation from responses.

Then, we followed the same prompt for each of the parts. Each of the created
clusters was manually checked by the researcher to make sure that the responses
clustered correctly.

Step 4: Theme development. In this final step, the goal is to create four main
themes for each of the parts based on the previously redefined clusters. Therefore,
we used the following prompt to extract these themes:

Prompt 4. From the above table of clusters, please generate themes across the
clusters and codes in response to the question: ‘[questions 1 and 2 (about imme-
diate value)]” where we investigate this research question: ‘[research question 1
(about immediate value)]’. The theme is defined as the recurrent and distinctive
features of participants’ accounts that characterize perceptions and/or experiences
as you, as the researcher, see them as relevant to the research question of a par-
ticular study. Each theme should link the cluster(s) and/or code(s) with the con-
text of ‘[immediate value]’. Themes must be relatively distinct from each other,
although some overlap is inevitable. The final output will be a table: Column
1: Theme; Column 2: Clusters and Codes used for the theme; 3. Description of
Theme Meaning; Column 4: Quotation from Transcripts.

By creating separated parts, we tried to maintain analytical consistency and
reduce potential biases during Al-assisted analysis. Also, the coding template and
themes were iteratively refined, by incorporating feedbacks and insights from both
human analysts and Al outputs.
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Results
Descriptive Analysis of VCQ

The descriptive analysis of the VCQ demonstrates participants’ experiences across
the five value creation cycles: immediate, potential, applied, realized, and transform-
ative. A full version of VCQ can be found in Appendix 1. Also, the results indicated
in Table 1 provide insights into the average scores for each cycle, along with their
standard deviations. As we explained in the methodology section, for each cycle, we
have one multiple-choice question, and participants can respond on a Likert scale of
1-6.

As shown in Table 1, the applied value creation cycle received the highest aver-
age score of 4.98 (SD =0.97), indicating that participants felt TU Delft MOOCs
helped their practices. This finding was closely followed by the immediate value cre-
ation cycle results, with an average score of 4.86 (SD =0.95), suggesting that par-
ticipants obtained significant value from the initial engagement and activities within
the MOOC:s. The transformative cycle also scored high, with an average of 4.61 (SD
=1.19), reflecting how the courses led to more profound and meaningful changes in
participants’perspectives and practices.

In contrast, the potential cycle, which relates to the effect of the course on partici-
pants’ social connection, had a lower average score of 3.27 (SD =1.52), indicating
variability in participants’ perceived potential value. The realized cycle, representing
the long-term impact and effectiveness of the MOOC:s, received a moderate average
score of 4.11 (SD =1.40), highlighting the challenges in sustaining the benefits of
learning over time.

To better understand responses to multiple-choice questions, we divided them
into positive and negative. It means that responses such as ‘strongly agree’, ‘agree’,
and ‘slightly agree’ are considered positive, and ‘slightly disagree’, ‘disagree’, and
‘strongly disagree’ are considered negative. Table 1 summarizes this analysis of
multiple-choice responses. Our analysis shows that only 569 out of all 1227 col-
lected (46.43%) responses perceived the potential value positively. The highest posi-
tive responses belong to the applied cycle with 94.20% and the immediate value
with 93.40%.

Table 1 Descriptive analysis of VCQ

Value creation Average score  SD  Number Percentage of  Number of Percentage
cycle of positive positive values negative of negative
values values values
Immediate 4.86 0.95 1146/1227*%  93.40% 81/1227 6.60%
Potential 3.27 1.52  569/1227 46.43% 658/1227 53.63%
Applied 4.98 0.97 1156/1227 94.21% 40/1227 5.70%
Realized 4.11 1.40 870/1227 70.90% 357/1227 29.09%
Transformative 4.61 1.19 1060/1227 86.39% 167/1227 13.61%

#1227 is the total number of collected responses
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Qualitative Analysis Open-End Responses

Participants were prompted with different follow-up open-ended questions based
on the positive or negative responses to the multiple-choice questions. Thematic
analysis of the open-ended responses from VCQ provides a better understanding
of participants’ experiences, broken down into positive and negative responses to
each cycle of values. By analyzing these responses, we can identify the most effec-
tive educational processes in the MOOC:s, as well as areas where students face chal-
lenges. These two perspectives not only highlight the strengths of MOOC:s in terms
of immediate implementation and practical application but also highlight the need
for improvement in areas where participants expressed challenges, particularly in
terms of emphasizing the realization and social connection.

Thematic analysis of positive responses to the immediate value creation showed
that participants experienced significant benefits, particularly knowledge trans-
fer, skills development, confidence building, and career growth. A summary of
these findings is shown in Table 2, and a full description of identified themes, their
descriptions, and example quotes can be found in Tables 3, 4, 5, 6, and 7 in Appen-
dix 2. Many students reported gaining new knowledge and insights in various areas.
Other participants emphasized how it helped them gain new skills and increased
their confidence in their abilities. For example, one participant mentioned that the
course gave them confidence and knowledge that was previously lacking.

On the other hand, analysis of negative responses identified several areas of dis-
satisfaction among participants. Some felt the courses needed more practical oppor-
tunities with content or approaches that did not meet initial expectations. Some stu-
dents found the courses challenging or too challenging. In contrast, others felt that
the course had little or no impact on their career or personal development, highlight-
ing the need for MOOC:s to fill the gaps.

The thematic analysis of the open-ended responses about potential benefit cycles
reveals positive and negative experiences regarding communication and social
relationships among MOOC participants. On the positive side, about 46% of the
respondents made new connections and expanded their networks. Some partici-
pants noted the value of shared learning experiences through group projects, which
resulted in an improved sense of community.

In contrast, around 54% of participants expressed dissatisfaction with the social
aspects of the courses. Many reported that they did not communicate with others,
and they noted that the Internet limitation prevented them from communicating with
others. Others mentioned that their learning style limited their social opportunities,
and many did not participate in seminars or group activities. These findings sug-
gest that while MOOCSs can improve connections and bring value and cultural shifts,
some online programs and these self-directed courses can prevent social interaction,
too.

The third part of VCQ explores the applied value creation cycle, and participants
are asked to respond to the following question: ‘Participation in TU Delft MOOC
helped my practices as a student or a professional (get new ideas, insights, materials,
procedures, etc.). For example, it helped you get a new idea of how you can work
more efficiently or access materials you have not had before’. ‘Can you explain why
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Table2 Thematic analysis of open-ended response in VCQ

Value creation cycle Positive/Negative Theme
Immediate Positive Knowledge Enrichment
Skill Development

Confidence Boost
Career Advancement
Negative No Practical Application
Expectation Mismatch
No Hope for Change in Their Career
Course Difficulty
Potential Positive Networking and Social Connections
Shared Learning Experiences
Confidence and Personal Growth
Global Engagement and Cultural Exchange
Negative Lack of Social Interaction
Self-Paced and Individual Learning
Limited Participation in Forums
Online Format Constraints
Applied Positive Professional Development
Learning and Education benefits
Personal Growth
Innovation and Inspiration
Negative No Impact on Professional Development
No Personal Enrichment
Lack of Relevance
Professional Development
Realized Positive Solidified knowledge
Boost in academic pursuit
Enhanced self-confidence
Positive Impact on professional development
Negative No Impact on Personal Development
Lack of Practical Application
Limited Impact on External Environment
No Perceived Value and Recognition
Transformative Positive Insight On Environmental Consciousness
Better understanding of Energy Transition
Global Impact
Problem-Solving Skills
Negative Enhanced Knowledge but no impact on worldview

Improved Technical Skill Development but no
impact on global perspective

No General Impact on Worldview
Insufficient Depth for Worldview Change
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participation did not help your practices as a student or a professional?’ Alterna-
tively, ‘Can you explain how participation helped your practices as a student or a
professional?” Therefore, besides the first question, which is a multiple-choice ques-
tion, we asked a follow-up open-ended question to let our participant elaborate on
their first response.

TU Delft MOOCs created positive applied value for their participants. The vast
majority of participants mentioned these courses’ impacts on their professional
development. It means that the new knowledge and skills gained during the courses
helped them to improve their professional role. This impact was not only in terms of
professional development or advances in their career, but also in personal growth. In
an interesting case, a participant mentioned that the online courses helped him bal-
ance work, life, and school.

On the other hand, a very small part of participants (around 4%) mentioned that
these MOOCs had no impact on their professional development because they did
not relate to the course materials or did not use them for academic or professional
growth.

Evaluating the perceived realized value is challenging because this cycle of value
is context-related. It takes time for professional learning network members to under-
stand and realize this value in many situations. Nevertheless, around 70% of our par-
ticipants answered positively to the following statement: ‘Participation in TU Delft
MOOC changed my ability to influence my world as a student or a professional
(enhance my voice, contribution, status, recognition, etc.)’. For example, it helped
you to raise your voice and affect the organization that you are working for or the
school that you are studying. The themes identified in open-ended responses include
solidified knowledge, academic pursuit boost, self-confidence boost, and positive
impact on professional development.

On the negative side, the remaining participants mentioned that these MOOCs
had no practical influence on their career or study path. Participants were not able to
influence their world/or surroundings with the knowledge and skills gained during
the course.

Around 86% of participants claimed that TU Delft MOOCs made them see the
world differently and explained that these courses helped them better understand dif-
ferent topics like environmental challenges, energy transition, and connected global
challenges. Finally, one of the positive identified values was improving analytical
and problem-solving skills, which helped the participants see their world differ-
ently. Besides these positive values, participants also mentioned that although these
courses helped them gain new knowledge and skills, they did not necessarily change
their views or perspectives about their surrounding worlds.

Discussion

This study employed Wenger-Trayner et al. (2011) VCF to study the perceived val-
ues that TU Delft MOOCs offer. Our findings highlight positive outcomes and the
areas needing improvement, offering valuable insights for educators, policymakers,
and researchers.
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Immediate Value

To answer our first research question, which was the immediate value participants
derived from engaging in MOOC:s, our results show that 93.40% of our participants
perceived the positive immediate value of participating in MOOCs. They described
these positive values as gaining new knowledge, developing new skills, feeling more
confident, and seeing the hope for career advancement. On the other hand, 6.60%
of participants expressed concern about mismatched expectations, lack of hope,
frustration with a career change after doing the courses, and course difficulty. This
suggests a need for MOOC:s to differentiate their content and delivery methods to
ensure that they offer unique and valuable learning experiences (Ucha 2023).

The central identified positive theme was the confidence boost. Our participants
described improved self-efficacy and confidence, like navigating technology and
managing their time. These findings align with previous research on the impact of
MOOOC:s on learners’ self-efficacy and confidence (Beirne et al. 2023, 2021).

Mismatched expectations can lead to decreased satisfaction and reduced intention
to continue using MOOCs (Lee et al. 2024; Daneji et al. 2019). Although a small
portion of our participants report this negative feeling while doing the MOOC:s, it is
one of the main negative themes identified in our study.

Potential Value

Our second research question is about how our participants perceive the potential
value of MOOC:s in terms of social connection. Our finding reveals a mixed percep-
tion of this social connection in MOOCSs as an indicator of potential value. Around
53% claimed these MOOCs had no positive impact on their social connections. Pre-
vious studies show that this social interaction can be mediated by immersive experi-
ence and psychological needs satisfaction (Fang et al. 2019). The identified theme
in our studies shows that participants who emphasize their individual learning goals
and have difficulty in online connections tend to interact less with their peers and be
active on MOOC discussion forums.

However, this lack of social presence and interaction can increase the chance of
drop-off and negative educational experiences (Zou et al. 2021; Estrada-Molina and
Fuentes-Cancell 2021). Therefore, course instructors and designers must develop
innovative ways to implement and improve the social presence and interaction in
their MOOC:s. For example, recently, researchers have tried to implement Al tools in
MOOC to reach this goal (for review, Loh et al. 2024).

Applied Value

In the VCF, values are described as interconnected cycles (Wenger-Trayner et al.
2011). Also, our analysis revealed an interesting correlation or trend between imme-
diate, potential, and applied value. Thematic analysis of applied value shows learn-
ers were able to improve their professional development by using the knowledge
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and skills (immediate value) and connection (potential value) gained through the
MOOC:s.

To elaborate, participants highlighted improvements in job performance and
implementing new ideas and practices in their everyday tasks. These outcomes
demonstrate the practical benefits of MOOCS, enabling learners to apply theoretical
knowledge to real-world scenarios, thus enhancing their professional capabilities.
The flexible nature of MOOCS allows learners to balance their studies with profes-
sional commitments. This flexibility enables continuous learning and skill develop-
ment, which are crucial for career advancement (Brali¢ and Divjak 2018).

However, the lack of practical application opportunities was a common criticism.
Participants expressed the need for more hands-on activities and practical exercises
to better translate theoretical knowledge into practical skills. This is especially true
when we want to target working professionals in the MOOCs (Liu et al. 2020).
Addressing this gap could involve integrating more interactive components like sim-
ulations, case studies, and project-based learning.

Realized Value

Realized values are context-related and usually difficult to capture due to their long-
term effect (Wenger-Trayner et al. 2011). This can explain why we observed around
70% positive value perception (in comparison with around 95% positive responses
in immediate and applied value). Nevertheless, participants reported significant
achievements and improvements in job performance due to their participation in
MOOCs. These main positive realized values were the boost in academic pursuit,
which included gaining knowledge about time-saving techniques, enhanced produc-
tivity, and positive impacts on academic performance metrics.

On the other hand, some participants did not perceive significant improvements
in their performance, and the central theme revealed was a limited impact on the
external environment. This points to the necessity of providing ongoing support and
follow-up resources to help learners effectively implement what they have learned
(Rotar 2022).

Transformative Value

The positive transformative impact of MOOCs was evident in 86.39% of partici-
pants. They claimed that the MOOCSs provided them with a deeper insight into the
global impacts of environmental challenges and fundamental topics like energy
transition. Environmental challenges and energy transition were two of the main
themes of TU Delft MOOCSs. Moreover, the results show that these two themes suc-
cessfully changed the learners’ perspectives and strategies when approaching these
global concerns. Also, other research on the impact of MOOCs on global challenges
shows that universities and their MOOC:s can significantly contribute to knowledge
exchange and professional networks’ knowledge development (Laurillard and Ken-
nedy 2020).
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However, not all participants realized the transformative potential. Some indi-
cated that the courses needed to provide more depth or relevance to prompt a shift
in their worldview. To explain this lack of perceived value, research has shown that
a lack of teaching-based quality and insufficient depth in study materials in MOOCs
can significantly decrease learning efficiency (Abhishek et al. 2023; Shanshan and
Wenfei 2022). This suggests a need for MOOC:s to offer more in-depth content and
opportunities for critical reflection to foster transformative learning experiences.

Implications for Practice

One of our goals in this research is to explore and evaluate MOOCs through learn-
ers’ eyes. VCQ enables us to explore learners’ behavior, perceived value, engage-
ment, and satisfaction using qualitative and quantitative measures. Therefore, inves-
tigating MOOCs from the learner’s perspective can help utilize learner-centered
design that supports the needs and intentions of their participants embedded in the
postdigital society (Moore and Blackmon 2022).

Our finding that learners perceive significant value in skill acquisition aligns with
previous MOOC research emphasizing the importance of practical skills develop-
ment for learner motivation (Lee and Song 2022). Our finding also resonates with
broader research on online learning that highlights the link between perceived rel-
evance and learner engagement (Li et al. 2023; Pan 2023). Furthermore, this find-
ing supports the principles of authentic learning design, which advocate for learning
experiences that are connected to real-world contexts and applications (e.g., Lom-
bardi 2007; O’Neill and Short 2023).

Based on our findings in this research, we suggest considering the following fea-
tures in designing a learner-centered MOOC.

Setting a Clear Course Expectation

Course designers need to clearly outline the course content, structure, and learn-
ing objectives of the MOOC and set up difficulty levels to manage learner expecta-
tions and reduce mismatch. This feature also enables learners to match their current
knowledge and skills with the MOOCs difficulty level. It increases learners’ overall
enjoyable experience at the first stage of their learning programs. Also, the other
recent finding confirms that addressing learner expectations and communicating the
usefulness of the MOOC ensure learners’ satisfaction and continuance of the course
(Rekha et al. 2023).

Fostering Networking Opportunities

By integrating collaborative projects, discussion forums, and an effective peer feed-
back system, we can implement networking opportunities in MOOCs. Encourag-
ing learners to share their insights can create a valuable chance for them to build
professional networks in the future (Soleymani et al. 2022). Also, MOOC designers
need to keep in mind that just implementing discussion forums is not enough to have
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an effective social learning environment. The lack of support for social interaction
(Rivera et al. 2024) and providing no quick feedback on contributions to the dis-
cussion forums (Wei et al. 2023) can negatively influence the student experience in
MOOCs.

Encouraging Professional Development via Real-World Cases and Relevant Content

Course content significantly predicts MOOC retention via perceived effectiveness
(Hone and El Said 2016). Therefore, our results show that when our participants
did not understand the relevance of the course content to their field, and there were
no real-world case studies in the MOOC, they were less likely to use or apply what
they had learned in their everyday practice as students or professionals. The MOOC
can be designed to support the transfer of online learning into offline action (Napier
et al. 2020).

Implementing the ‘Impact Reflection Assignments’

One solution to raise awareness about the positive realized value among our learn-
ers is encouraging them to think beyond their learning environment. Motivate them
to consider how they can influence their surroundings (e.g., their organization or
school). This can be done by what we call an ‘Impact Reflection Assignment’. This
assignment includes reflective activities where learners assess and discuss how
their new knowledge and skills can influence and improve their external environ-
ment. Previous findings also confirm the fundamental role of reflection facilitation
in improving the quality of the learning experience for learners (Daalhuizen and
Schoormans 2018).

Big Picture Design

Many TU Delft-provided MOOCs consider a bigger picture or theme while design-
ing these educational programs. These big pictures are, for example, related to the
environment, sustainability, energy transition, or Al in society. We believe this was
a successful strategy. Our results here show that most of our participants, after com-
pleting the MOOC:s, start to think beyond their boundaries and consider the global
impacts of different topics like energy and environment. Course designers can imple-
ment in-depth exploration content or encourage critical debates in their MOOCsS to
promote positive, transformative value.

Using Natural Language Processing (NLP) Tools for Thematic Analysis

ChatGPT is one of the most widely used NLP tools, with a growing number of appli-
cations in different fields, especially education research (Albadarin et al. 2024). A
growing number of researchers use such tools for their thematic analysis to identify
and interpret patterns in research data (Lee et al. 2024). ChatGPT is a valuable tool
for research, especially for thematic analysis, as it enhances efficiency and provides
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additional insight into the qualitative data. However, there are essential challenges
when using ChatGPT for thematic analysis. These challenges include hallucination
of the large language model (LLM) (for example, when the produced responses by
LLM are not justified by the data used to feed the model), privacy issues, and high
prompt dependency (for example, requesting the same output in the prompt with dif-
ferent phrased can generate different output) (De Paoli 2024). Therefore, when using
NLP tools like ChatGPT, we need to consider the critical role of interaction between
the human researcher and the tool to ensure reliable results.

Limitations

While this study offers valuable insight into learners’ perception of value creation in
MOOC:s, several limitations must be acknowledged. First, one of the main concerns
is the applicability of our results. This study surveyed participants from MOOCs
offered exclusively by TU Delft, which may limit the generalizability of the find-
ings to other institutions or contexts. Also, learners in these MOOCs may differ in
demographic or professional backgrounds compared with other MOOCsSs offered by
different organizations, which can potentially affect the applicability of our results to
the broader population.

Second, although our qualitative analysis using ChatGPT facilitated an efficient
thematic analysis, it also has some limitations. The quality of the Al-assisted coding
depended heavily on the clarity of prompts and the researchers’ validation of Al out-
puts. Despite our careful and manual checking of the process, some responses may
have been overlooked.

Third, while the VCF provides a structured lens for our analysis, it is important
to acknowledge the inherent subjectivity in interpreting and measuring perceived
value. Besides this, we did not include the time interval between the MOOCSs’ end
and the time participants answered our value creation questionnaire. Therefore, the
timeframe and subjective nature of value creation might affect the results.

Finally, this research relies heavily on the qualitative results of our survey. While
this approach allows for the analysis of large datasets like MOOCsSs and the identifi-
cation of general trends, it provides limited insight into the complexities of individ-
ual learning experiences. Qualitative research methods, such as interviews or focus
groups, could complement these findings by providing richer and in-depth data.

Implications for Theory

This study contributes to theoretical discussions of learning design, value creation,
and postdigital education by critically examining how learners perceive and experi-
ence value in MOOCs. Drawing on Wenger-Trayner et al. (2011) VCF, we extended
its application to large-scale, asynchronous, and highly heterogeneous learning envi-
ronment contexts traditionally considered difficult to evaluate meaningfully through
qualitative or learner-centered models. Our findings demonstrate that learners artic-
ulate value not only in terms of immediate knowledge gain or skill acquisition but
also through relational, emotional, and identity-related transformations, which align
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with calls in postdigital theory to move beyond reductive, data-driven models of
educational effectiveness (Fawns et al. 2021).

This work supports and deepens the notion that postdigital education involves
more than delivering content through digital platforms. Instead, it is embedded in
complex social, technological, material, and ethical contexts (Fawns 2023). Our
findings challenge dominant evaluation paradigms that often focus on completion
rates or behavioral data and offer an alternative theoretical lens that captures learn-
ers’ multi-layered, value-driven experiences in networked environments. By show-
ing how MOOCs can foster applied and realized learning and transformative shifts
in worldview, we contribute to a richer conceptualization of what “learning” means
in postdigital spaces.

Furthermore, this study invites theoretical reconsideration of how value crea-
tion is distributed, perceived, and potentially constrained by structural inequali-
ties. While MOOCs are frequently positioned as democratizing forces, our findings
reveal a more complex picture: value is not equally accessible or experienced. This
echoes critiques in postdigital literature that emphasize the socioeconomic and polit-
ical dimensions of education and the need for inclusive, socially just learning design
(Jandri¢ et al. 2024; Fawns 2023).

By integrating a value-based, learner-centered theoretical framework with post-
digital education’s critical, ecological sensibilities, this study contributes to ongoing
efforts to theorize learning not merely as acquisition but as situated practice shaped
by individual, institutional, and sociotechnical relations. It reinforces the call for
educational research to adopt frameworks sensitive to both learners’ lived experi-
ences and the broader systemic forces at play in postdigital educational ecosystems.

Conclusion

This study provides a comprehensive analysis of the value creation process in
MOOC:s offered by TU Delft, revealing significant and multifaceted impacts on
learners. The insights gained highlight the strengths and areas for improvement in
MOOC design and delivery, contributing to a better understanding of the role of
digital education in fostering personal and professional growth. By addressing the
identified gaps and leveraging the potential of MOOQOCsS, educators and institutions
can enhance the learning experiences and outcomes for a diverse global audience.

Appendix 1

Value Creation Questionnaire

1. Participation in TU Delft MOOC changed me as a student or professional (change
in skills, attitudes, identity, self-confidence, feelings, etc. [for example, it helped
you to gain a new skill]).

1. A. Can you explain why participation did not change you?
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2.

1. B. 2 B. Can you explain how participation changed you?

Participation in TU Delft MOOC affected my social connections (change in the
number, quality, frequency, emotions, etc. [for example, it helped you find x new
number of connections or friends]).

2. A. Can you explain why participation didn’t affect your social connections?
2. B. Can you explain how participation affected your social connections?
Participation in TU Delft MOOC helped my practices as a student or a profes-
sional (get new ideas, insights, materials, procedures, etc. [for example, it helped
you to get a new idea on how you can work more efficiently, or got access to
materials that you haven’t had before]).

3. A. Can you explain why participation didn’t help your practices as a student or

a professional?

3. B. Can you explain how participation helped your practices as a student or a

professional?

4.

Participation in TU Delft MOOC changed my ability to influence my world as
a student or a professional (enhance my voice, contribution, status, recognition,
etc.[for example, it helped you to raise your voice and affect the organization that
you are working for or the school that you are studying]).

4. A. Can you explain why participation didn’t change your ability to influence

your world as a student or a professional?

4. B. Can you explain how participation changed your ability to influence your

world as a student or a professional?

5.

Participation in TU Delft MOOC made me see my world differently (change
in perspective, new understandings of the situation, redefine success, etc. [for
example, it helped you redefine how to see a problem and gave a new approach
to solve it]).

5. A. Can you explain why participation didn’t make you see your world

differently?

5. B. Can you explain how participation made you see your world differently?
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