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Instructor experiences teaching model-based systems engineering online 
modules to professional learners 

Introduction and Literature Review 

In this work-in-progress paper, we examine the experiences of instructors when teaching online 
Model-Based Systems Engineering (MBSE) modules to professional learners. We focused on 
online learning modules because of their flexibility, which allows them to be used as an effective 
strategy for updating engineering curricula or to be used independently. Such flexibility is 
represented by the removal of geographical barriers in the way of educational opportunities and 
making course schedules more respectful of the learners’ time availability [1]–[3]. When it 
comes to delivering educational content to professional learners, these advantages become more 
pronounced as they make learning adapt itself around the reality of these learners [2]. The time 
flexibility helps because professional learners are employed and often have other types of life 
responsibilities. The geographical flexibility is helpful in terms of not being limited to learning 
opportunities in regions close to their job. Moreover, online instruction is more sustainable and 
scalable [4], allowing a wider population to be served.  

What is expected from the instructors in an online course is often different than in a traditional 
classroom. According to the Community of Inquiry (CoI) framework, meaningful online learning 
experiences include three main aspects: social, cognitive, and teaching presences [5]. The 
teaching presence refers to the instructor’s ability to facilitate the other two presences in the 
online environment—in other words, how the instructor fosters a learning community and guides 
their discussions around the course content. To successfully embed teaching presence in online 
classrooms, instructors need to identify similarities between online learners, allow sufficient time 
and encouragement for online discussion and interaction, etc. [6], [7]. While it is more 
straightforward to do so in a face-to-face classroom, online learning relies on multiple 
educational technologies and media, requiring instructors to be more familiar and open to 
multimedia tools [8]. Research also showed that how instructors see themselves in teaching plays 
a role in their online teaching experience. Nkonge and Gueldenzoph [9] compared the role of 
online instructors as “sage on the stage” and the role of traditional class instructor as “guide on 
the side” to emphasize on the fact that instructors often need to take more responsibility in 
facilitating online interactions. 

Instructor experiences in online teaching are multifaceted. Because of how flexible online 
modules are, some instructors may not be content experts [10], in which case additional help and 
resources might be needed to facilitate teaching the module. For example, Harichandran and 
colleagues [11], [12] studied the use of online modules designed to develop entrepreneurial 
thinking by non-expert instructors. These instructors were provided assistance from a subject-
matter expert to help them integrate the modules into their courses. Another aspect worth 



studying is instructors’ prior experiences in online teaching. Choi and Park [13] examined the 
experience of an instructor in their first time teaching an online course and found the instructor 
struggled with promoting learner interactions online. Instructors' familiarity with online teaching 
pedagogies also shapes their experience. For instance, Roman and colleagues [14] found that 
creating a training program for instructors and introduce them to some online teaching 
pedagogies and best practices before they start teaching can bring positive outcomes. Doing so 
may help instructors avoid misbehaviors that negatively affect student experiences [15], [16]. 

By understanding the experiences of instructors of varying levels of involvement in the design of 
the modules and expertise in the MBSE content, this work-in-progress paper aims to provide 
helpful insights for other instructional designers or instructors that might teach online modules. 
Our team has previously designed a series of online, asynchronous modules informed by the CoI 
framework to respond to the industrial needs of MBSE training [17].  Our modules are designed 
for learners who are interested in understanding the value, functions, and offer them 
opportunities to apply their learning in projects. Our guiding research question is “What are the 
experiences like for instructors who used our pre-designed MBSE modules to teach professional 
learners?” We expect to use our findings to inform the general practice of using and designing 
online modules in the context of professional education, while also providing a more specific 
insight into specific challenges that MBSE instructors might face. 

Methods 

We conducted semi-structured interviews with four instructors who taught our modules to 
professional learners. Our suite of modules includes the following units: “1: Introduction to 
Systems Engineering (SE) and MBSE for Production Systems”. “2A: Engineering a System with 
Systems Modeling Language (SysML)”, “2B: SysML Implementation and Applications”, “3: 
Quantitative Methods Supporting MBSE”, “4: Production engineering and MBSE”, “5: Digital 
Engineering and the Model-Based Enterprise”, and “6: MBSE Capstone Project”. These are 
designed to provide students with enough knowledge and practice to enable them to start 
applying MBSE in their professional environments. 

The interview protocol was constructed to understand instructor experiences using the modules, 
the scaffoldings they provided to learners, and the effectiveness of the modules as perceived by 
them. All the participants in this WIP were involved in the module design process as content 
selectors or as content producers. Content selectors were responsible for content selection and 
establishing main course goals in the modules while collaborating with instructional designers on 
the pedagogical approach. Content producers were in charge of transferring the selected content 
to presentation slides and presenting the materials in the instructional videos. Some of the 
participants had extensive experience with the use of MBSE in industry, while others had more 
basic knowledge in the academic space of MBSE. More details about the participants can be seen 
in Table 1. We analyzed the interview transcripts using thematic analysis [18] and inductive 



coding approach. Three researchers independently coded the interview transcripts for emerging 
themes. Then the researchers discussed their individual codes and agreed on a coding scheme by 
combining similar codes and categorizing codes into larger themes. Using the new coding theme, 
the researchers separately went through the transcripts once again. All three researchers reviewed 
the final coding until consensus was reached. 

Table 1 

Teaching Experience and Participation in the Design of the Modules for Our Study Participants 

Participant Module(s) 
taught 

Module(s) 
designed 

Involvement 
with module 

design 

Previous 
experience 
with online 
teaching? 

Position 
Familiarity 
with MBSE 

content 

Roger 2A, 2B, 6 2B, 6 Content 
production 

No Graduate 
student 

Medium 

Steven 1 1, 2A, 2B, 
6 

Content 
selection 

Yes Full-time 
professor 

High 

Bailey 5, 6 5, 6 Content 
production 

No Graduate 
student 

Medium 

Gerald 3, 4 3, 4 Content 
selection 

Yes Full-time 
professor 

High 

Preliminary Results 

Based on our initial instructor interviews, themes emerged regarding factors that appeared to 
impact instructors’ experience utilizing the online MBSE modules, which we will now explore.  

Pre-conceived notions about online interactions 

Our research participants had varying levels of experiences interacting with learners online. 
Steven was the one most familiar and comfortable facilitating student interactions via discussion 
forums. He set up a daily summary of online discussions while teaching the module and 
communicated with students regarding their expectations of the module learning goals. In 
contrast, two instructors, Roger and Bailey, who were graduate teaching assistants and had not 
taught in an online asynchronous context before expressed some frustration with the lack of 
personal interaction in a fully asynchronous context.  Roger stated “maybe because it was online 
it didn’t really feel hands-on. And when I say hands-on, it’s more being able to see the students 
and being able to listen to their voices at that time and being able to provide solutions and being 
able to get to teach them.” Both of these participants made an effort to respond to all student 
discussion posts: Roger appeared to be highly engaged, but Bailey was initially limited by a 
misunderstanding of how to use the learning management system. Gerald was the only one to 



voice a more negative view of the modules, even though he reported a considerable amount of 
experience with distance learning. He expressed a generally skeptical attitude toward online 
instruction and appeared to be dubious of online instruction pedagogy. For example, he was 
skeptical about how much feedback learners would get from participating only in online 
discussion forums. Gerald also expressed doubt about whether the teaching methods in the 
modules would be effective, stating, “teaching a class, recording a class, delivering a class online 
asynchronously, and then having a quiz after each class… I don’t know whether that’s the most 
effective way”.  

Instructor comfort level with MBSE subject matter 

Our modules are designed to be used by instructors with varying levels of familiarity with 
MBSE. Since some of the instructors we interviewed used modules which they themselves did 
not create or only produced content for, we sought to get their feedback on this aspect of the 
experience: teaching content which was prepared by someone else in an area outside of your 
expertise. Although Steven had extensive amount of experience in the field of MBSE, he still 
consulted with the module content designers while teaching to seek external support. Bailey, 
who felt less confident about their level of expertise on MBSE, similarly reported passing the 
more difficult or controversial discussion questions from the learners to the experts who had 
created the content for the module. The consensus among the instructors interviewed was that 
anyone not completely familiar with the content teaching the modules should have a content 
expert they could reach out to when needed. Furthermore, one instructor expressed some 
uncertainty about the pedagogical philosophy behind the design of the module they were 
teaching, as it had been envisioned by someone else. This suggested that providing some 
material explaining the pedagogical background and design choices could be helpful in orienting 
and preparing new instructors. 

Conclusions and future work 

Our preliminary interviews with the instructors who taught MBSE modules revealed emerging 
themes which can inform future use and successful implementation of the modules. Instructors’ 
attitudes toward online interaction clearly impacted their experience teaching the modules. As 
ongoing and future work, we are continuing to analyze interviews we conducted with instructors 
who were not involved in the design of the modules when teaching for professional learners or as 
part of their undergraduate and graduate courses. These interviews should be especially 
informative as we investigate how to best support the deployment and implementation of the 
modules for a wider audience. Studying instructor experiences in these online modules will 
generate knowledge on how to better support instructors who want to update their courses to 
meet an emerging need from the industry without having to become context experts themselves. 
Using pre-built modules like these would be especially useful in the context of smaller higher 
education institutions that might not have the resources to hire specialists in fields such as MBSE 



but still wish to include them in their curriculum with confidence. This enables instructors to 
better prepare their students to industrial needs while simultaneously allowing instructors to 
increase their own expertise in the process.  

To be successful in using curriculum modules, instructors must be willing to try new approaches 
beyond what they may consider as “standard” online teaching. Akin to how published curriculum 
frequently provides an instructor manual, orientation material for the instructors who would 
implement the curriculum modules might overcome some of the challenges instructors discussed 
in this study. For example, it might be helpful for instructors to read a brief rationale for the 
pedagogical decisions made in the module and some of the research-informed practices 
instructors can employ to promote student interaction. Finally, to help instructors use the 
modules when they are not subject matter experts, providing a cheat-sheet of FAQ student 
questions or connecting them with a content expert to offer external support could be beneficial. 
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