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Abstract 
Usability or ‘ease of use’ is a significant determinant of the user’s experience of an interactive system. 
The vast majority of university students worldwide use learning management systems (LMS) to access 
and interact with the course materials which instructors have loaded into the LMS. Students’ 
experience of their courses colors their experience of program and even of the institution. Providing a 
positive student experience is important to learning outcomes and to institutional competitiveness. 
Usability of learning resources also influences student motivation, engagement and learning. Ensuring 
usability of an LMS course built by instructors is important. However, a review of literature shows that 
the usability of instructor loaded resources in LMS is under-explored. 

The authors undertake a preliminary investigation of the usability of LMS instructor loaded resources. 
Adopting Jakob Nielsen’s ideas of mental models in usability, the authors conducted semi-structured 
interviews with five teaching academics and four students.  The results show some mismatches 
between student and instructor mental models, reveal some students’ expectations of course sites, 
justify the need for participatory approaches to LMS course design, and provide impetus for further 
studies.  
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1 INTRODUCTION 
Commonly defined as ‘ease of use’ or ‘the amount of cognitive effort a user of an interactive system 
must expend to achieve their objectives’, usability is integral to the user experience [1]. Students’ 
experience of online learning materials influences the student experience of a course, and 
cumulatively influences the students’ overall experience of program and even of the institution. 
Providing a positive student experience influences learning outcomes and institutional 
competitiveness. There is some evidence that when online learning materials are highly usable, 
students’ “extraneous cognitive load is reduced” and the potential for effective learning is maximized 
[2]. Usability also taps into the affective dimension of learning and potentially influences the motivation 
of students to engage with the learning environment  [2] [3] [4]. Usability of the online learning 
environment is imperative to student and institutional success.    

University students usually access online learning via courses held within a Learning Management 
System (LMS). This is the case in both fully online modes, and in blended modes with varying degrees 
of face to face classes. LMS courses consist of two layers: the LMS shell, and the course materials 
uploaded. The LMS shell contains features such as announcements (noticeboards), discussion 
boards, wikis, quizzes and other functionalities, which are native or integrated components of the 
LMS. The features of the LMS shell are institutionally selected and oftentimes formatted according to 
the institutions’ guidelines for practice. The LMS shell and platform itself constrains the overall design 
of the courses since it constrains functionality (what can/can’t be done) and influences the architecture 
and appearance of the user interface. Hence, the usability of the learning materials can be considered 
the resultant of the usability of the LMS shell combined with the usability of uploaded learning 
resources. The authors acknowledge that the learning design of the individual learning resources also 
impact on overall usability of the LMS course. However, for the present paper, the design of the 
individual learning resources is  beyond scope. Learning design is complex and requires much 
discussion and analysis of learning and teaching principles and theories. Furthermore, the learning 
design of individual learning resources and the learning environments are relatively well-explored in 
literature whereas usability is not.    

Usually, it is the course instructors who design and develop the learning resources (lecture content in 
the form of slides, documents, assessment items  etc.) which are uploaded to the course site within 
the institutionally adopted LMS. In uploading resources to the LMS, course instructors determine 
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which resources they will upload, how those resources will be organized and categorized, the 
navigation pathways among resources, and which functionalities from the LMS shell (e.g. 
announcements, social media tools etc.) will be made available to students. Whether instructors are 
aware of it or not, the role of the course instructor extends beyond ‘teaching’ to that of a user interface 
and interaction designer.  

The usability of various LMS and of e-learning as delivered via websites and mobile apps is explored 
in literature [5] [4]. But the usability of  instructor-loaded resources within an LMS is rarely explored [6] 
[3], yet, it is one of the most common means of online course creation in higher education. To verify 
this view, we conducted a search of multi-disciplinary database, ProQuest Central, using keywords 
((“online learning” OR “e-learning”) AND “usability), ((“online learning” OR “e-learning”) AND “usability” 
AND “design”)). The search was limited to peer-reviewed journals and academic conferences, with full 
text access. The initial search included papers from the year 2000, about the time that the internet and 
online access became readily accessible to the broader population. However, it was noted that the 
density of publications was significantly greater in the last decade. The search was subsequently 
limited to the years 2010-2020, and results were sorted by relevance. Taking the 100 most relevant 
papers from the search we noted that 20 of the 100 papers were focused on usability. Among these 
papers, usability was discussed/investigate in relation to evaluation and user satisfaction of: a) specific 
digital tools such as e-books or mobile apps (six papers); b) websites for e-learning (eight papers); 
and c) the LMS shell and functionality (six papers). The majority literature surrounding online learning 
and teaching resources, related prominently underpinning discipline content and requirements, and 
instructional strategies such as active learning, and usability was mentioned in passing.  

Fig. 1 captures the principal concept associations with the concept of usability in the full text of the 100 
selected papers. The concept associations in Fig. 1 show usability as a parameter for evaluation of 
websites and systems, as is linked to quality and user satisfaction but not well linked directly to 
learning of concepts or content. Usability of instructor loaded teaching and learning resources did not 
feature. 

 
Figure 1. Key Concept associations with usability as generated for the full text  

of 100 papers relevant to online learning and usability 
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Usability and interface design tend to be under-emphasized in the field of instructional design overall, 
but particularly so in the case of instructor loaded resources within an LMS [4]. Hence, the overarching 
goal of the present paper is to bring usability to the fore of instructors’ thinking as they select, design 
and organize the resources they load within their LMS course sites. The authors hope to stimulate rich 
discussion around this issue. 

The frame of mental models is adopted in the present paper. Mental models are the beliefs held by 
individuals about the purpose, structure and function of a system. A mental model is a deeply 
individual understanding of how something works and what can be done with it. The result of 
experiences, accumulated knowledge, beliefs, values and attitudes, mental models evolve over time 
[7]. The usability of an interactive systems results when the designers’ mental model matches the 
mental model of the user [1]. Mental models are central to the concept of usability because the 
individual conceptualization of the interactive system determines its manner of use. Insights into the 
usability of instructor loaded resources can therefore be gained by exploring mental models and 
asking:  

What are the mental models of the instructors in relation to how students organize and make use of 

the LMS course site?  

What are the students’ mental models of what the LMS course site enables them/should enable them 

to do? How and for what purposes are students using the LMS course sites? 

In the present paper the authors report on a small preliminary investigation to gain some insight into 
both instructor and student mental models of LMS course sites as built by instructors. The insights 
gained from semi-structured interviews with students and instructors substantiate the claim that there 
are differences between student and instructor mental models of the LMS course site. The differences 
have the potential to impact on student satisfaction and engagement with the course. The insights 
gained from the reported investigation are disseminated to instructors as a starting point for informing 
the decisions they make in selecting and organizing the resources they load into LMS course sites.  
Results highlight the need to actively seek student feedback on the design of course sites within the 
LMS. The results serve as a launching point for encouraging instructors to engage in 1) participatory 
approaches to course site design and 2) undertake practice research into effective design of LMS 
course sites. 

2 METHODOLOGY 
To gain preliminary insights into the mental models of instructors and students with respect to the 
structure and organization of instructor loaded resources in an LMS (Blackboard), five teaching 
academics and four students from various disciplines, from the authors’ home institution were 
interviewed. The semi-structured interviews were 15-20 minutes in duration. The courses are being 
offered in blended mode. 

Key questions for the academics included: 

• What do you take into consideration when you are loading content onto the LMS? What factors 
inform your decisions about what you put into and how you structure your course site? 

• Give a story to illustrate how you believe students use your course site? 

Key questions asked of the students included: 

• Tell me about your experience of using L@G (institutional LMS for Griffith University)? 

• How do you use L@G course site? What do you like/not like?  Why? 

A theme analysis of responses from interviews was conducted.  

3 RESULTS 
The core aspects of the mental model of the LMS course sites from student and instructor perspective 
are summarised in Table 1. Three dimensions of student and instructor mental models of LMS course 
sites emerged from the interview data: purpose of the LMS course site, navigation or wayfinding and 
functionality.  
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Table 1. Aspects of mental model of the LMS course sites from student and instructor perspective 

Aspect Students’ mental model Instructors’ mental model 

Purpose  At course beginning, use it as a course orientation. 
Access course content, assessment and other 
resources. 
Helps learning not just access content. 
A way for lecturer and students to keep in touch 
and keep communication channels open. 

Make sure students have everything they 
need. What they need to learn, how to 
learn and how they will be assessed. 
Provide content and a schedule. 
Provide only what they need otherwise it 
becomes ‘messy’; Keep it simple.  
Provide only what is relevant and that they 
need, everything else is “just noise” 

Navigation/ 
Wayfinding 

Structure it so it “makes sense”.  
“Sometimes the interface is ‘non-sensical’.  
Use categories and “headings that are descriptive. 
For example: ‘assessment information’ can mean 
anything” 
“Folder pathways [and subfolders’ are weird” 

Make it easy to find things. 
“Organise the content for them” 

Functionality Provide additional learning resources and know 
what I have to learn or do and what is optional. 
Know how particular content is used e.g. 
compulsory, extension, just for interest 
Provide other resources and guidance to help me 
learn. 
Helps me to ‘stay on task’ through continuity of 
communication with lecturer. More than just 
knowing what is going on. 
Works on mobile devices such as smart phone. 

“Lectures, workshops, being able to check 
marks and announcement is all the 
functionality they need.” 
Posting on announcements or LMS 
noticeboard the reminders for upcoming 
lectures and assessment. 

A consideration of themes presented in Table 1, reveals that the instructor mental model of LMS 
course purpose is dominated by content delivery and access to information. In contrast, the student 
mental model of the purpose of the LMS course encompasses ideas beyond access to content and 
information. Alongside content delivery, students indicated they expect to find course sites provide 
additional resources e.g. to external sites, books etc to support their learning and, importantly, provide 
guidance as to the how to use those resources and make explicit the importance and purpose of 
resources ‘compulsory, extended, for interest’. One particularly interesting point is made by students 
regarding the role of the course site to ‘keep students on task’, rather than only communicating what 
was happening in the course in regard to class locations, upcoming assessments etc.  

Providing all that students needed and making it easy for students to find content is a priority for the 
course site according to the mental models held by instructors. One instructor noted that to decide on 
structure and headings, he tries to adopt a student, while at the same time giving due consideration to 
the relationships of concepts within the content. Despite this, finding content, information about 
assessment etc. is seemingly a major pain point for students.  

During interviews with students, exploration of navigation lead to discussion around consistency of 
presentation and organisation across multiple courses. Interestingly, students acknowledged the 
differences among courses will necessarily influence LMS course site. Students were very forgiving of 
variation in instructor loaded resource presentation across courses but expressed the need to have 
consistency in terminology and layout within the course itself. Disciplinary and course differences were 
present in the mental model of students and manifested as tolerance or even expectation of finding 
differences among courses with respect to terminology, information architecture and appearance.  

3.1 Recommendations and further research 
The insights from the investigation were shared with teaching academics in the authors department at 
their home institution and also shared here. Although context of the participants was the Blackboard 
LMS (L@G) used within Griffith university, the recommendations relate to common elements found 
across different LMS and are hence valuable outside of the authors’ institutional context. 
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Recalling Norman’s [1] assertion that usability of interactive systems is optimal when the mental model 
of the system held by designers matches the mental model of the users, the following 
recommendations are made to bring the instructor mental models closer to that of the students in 
relation to LMS course sites: 

3.1.1 Orientation to courses 
Prior to the course beginning consider what course materials and information should be uploaded to 
assist students orientate themselves in the course: Some information to be uploaded will include 

• Staff contact information 

• Upload, as a minimum, essential course content and provide at the very least, enough files and 
categories to convey to students with an ‘architecture of the course’’. Consider using the 
announcements page to welcome students and to provide a synopsis of the course along with 
an indication of timelines for activities and assessment.  

3.1.2 Navigation, wayfinding, and communication 
As a result of the interviews it was found that there’s two types of structures that students might look 
for:  

• content categories: course lectures, lecture capture, workshops, assessment  

• ‘guidance’ categories: what is essential? What is optional (and in what way): What is 
interesting? What is extended information? What tasks should I do first? How should I pace 
myself?  

The need for categorization “that makes sense” is important. From the interviews it seems that sense 
making is even more important than simply consistency of presentation. One student points out that 
the way the site is laid out will be different for different ‘types’ of courses.   

There are two layers of consistency which emerge from the interviews  

• consistency elements that are common to all courses in the university (e.g. staff information, 
course profile)  

• consistency across courses of the ‘same type’. For further investigation explore more deeply 
what makes a course of the same type.  Is it disciplinary difference? Is it teaching approach? Is 
it some interplay of both these factors? Is it possible to create models for the architecture and 
function instructor loaded resources for different course types? 

The announcements or noticeboard LMS page isn’t just about what’s happening but plays a role in 
guiding students as to what they need to do and where they are at. One student commented that 
communication is important if students are to ‘stay on task’. The use of the announcements page for 
this purpose appears under-explored. Particularly for courses fully online, the noticeboard or 
announcement can serve as a running commentary which targets and scaffolds critical thinking, 
reflection and academic self-regulation. Consider exploring how the announcements/Noticeboard (or 
email) can be used as tool to guide and scaffold higher order thinking skills. 

The instructor loaded resources include resources outside of those provided by the instructor. The 
instructor loaded resources direct students to external learning resources which can support learning. 
A strong theme emerged that students are looking to the L@G site not just as content delivery but also 
as a resource in itself to help progress and guide their learning.  

4 CONCLUSION 
The vast majority of university students worldwide engage with course materials loaded by instructors 
into course sites on the institutional LMS. Usability is essential to students’ positive experience and 
engagement with learning materials and can influence motivation and learning. While usability is 
somewhat explored in relation to e-learning materials, websites and apps, there is little if any attention 
to the usability of the course sites created by instructors as they load learning materials onto course 
sites within an LMS.  

The results of the preliminary investigation reported in the present paper, clearly show a mismatch 
between the mental model of the participant students and instructors when it comes to LMS course 
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sites. Among those interviewed, it is apparent that instructors consider the primary purpose of the LMS 
course site for providing needed content and information, while students conceive of the LMS site as 
having purpose beyond content and information provision, to scaffolding and learning activity, and as 
a channel for the communication needed to ‘keep students on task’. The need for instructors to seek 
feedback of students and to adopt a participatory approach to the design of LMS course sites is 
salient.  

The investigation reported here is small and intended to serve primarily as stimulus for further thought 
and investigation. There is obvious need for further investigation, in different contexts, for larger scale 
studies to uncover in greater depth of detail the instructor and student mental models of LMS course 
sites, and to investigate more thoroughly usability of LMS course sites. As we write this paper, the 
COVID-19 pandemic has forced a leap into fully online learning, giving some urgency to the need to 
nurture among instructors not an ‘uploading resources’ mindset, but a mindset of usability, user-
centredness and participatory design; seeing their role as teacher, interface and interaction designer 
blended into one. 
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