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Abstract - This paper reflects on the SU Engineering Faculty Blended Learning project (BL Project) as an example of a 
successful faculty-wide initiative,against the backdrop of this bigger institutional ICT in Learning Strategy, to positively 
impact learning and teaching in an engineering faculty. The paper briefly outlines the institutional ICT in Learning Project and 
then focuses on the BL Project in the Engineering faculty, including the rationale, the teaching philosophy, a project overview 
containing the key enablers, how the project is managed and assessed and preliminary impact assessments. The paper 
concludes with a reflection on the impact of the project and the possible way forward. 
 
Index Terms - Blended learning, impact assessment, learning and teaching 

I. INTRODUCTION 
 
Stellenbosch University (SU) is a well-respected 
research-based residential University and has been 
engaged in technology-enhanced learning 
opportunities for the past 20 years both for both on- 
and off-campus students. The University’s new 
Institutional Intent and Strategy (2013-18) [1], as well 
as Institutional Plan (2012-2016) [2], acknowledge the 
role that learning technologies can play in broadening 
access and promoting student success. Within this 
framework, the role of technology-enhanced learning 
and teaching is highlighted for promoting access and 
success for all students. 
 
In undergraduate learning and teaching the focus has 
always been on the utilisation of information and 
communication technologies (ICTs) as part of a 
blended approach, i.e. utilising the affordances of the 
best of the technology-enabled learning activities and 
face to face learning activities in learning and teaching 
[3]. In 2014 SU launched an integrated ICT in 
Learning and Teaching strategy that was subsequently 
funded as a five-year project by the SU Council. SU is 
now looking towards the next phase of blended 
learning integration and we are seeing many examples 
of innovation within faculties. This paper reflects on 
the SU Engineering Faculty Blended Learning project 
(BL Project) as an example of a successful 
faculty-wide initiative to positively impact learning 
and teaching in an engineering faculty against the 
backdrop of this bigger institutional ICT in Learning 
Strategy. The paper briefly outlines the institutional 
ICT in Learning Project and then focuses on the BL 
Project in the Engineering Faculty, including the 
rationale, the teaching philosophy, a project overview 
containing the key enablers, how the project is 
managed and assessed, and preliminary impact 
assessments. The paper concludes with a reflection on 
the impact of the project and the possible way forward. 

II. ICT IN LEARNING AND TEACHING 
INSTITUTIONAL PROJECT 
 
The significant investment that the SU Council made 
in the 5-year Information Communication Technology 
(ICT) in Learning and Teaching Project in 2014 has 
put the trajectory of progress with blended learning on 
a faster track towards the realization of SU’s vision for 
the use of ICTs in learning and teaching: 
“Stellenbosch University has a 21st-century 
ICT-enhanced learning and teaching environment that 
applies ICT effectively and efficiently to expand the 
reach and richness of the academic offering.” This 
project consists of six interdependent programmes 
each with subprojects, namely Lecturer Support, 
Student Support, Learning Technologies, Renewal of 
Business Systems, Networks and Wifi and 
Infrastructure. The project takes a holistic approach, 
because of the interdependencies between the projects. 
To give just one example: The Lecturer Support 
programme focuses on convincing more lecturers to 
use interactive teaching and learning methodologies in 
their lectures. This initiative has been quite successful 
which has put on pressure on the Networks and Wifi 
project to fast track the availability of Wifi in all 
classrooms. 
 
A. Lecturer Support project as part of a devolved 
support approach 
As part of the Lecturer Support project, blended 
learning co-ordinators (BLCs) have been deployed in 
all faculties. These BLCs work closely together with 
the learning and teaching advisors within the faculties 
in a so-called devolved model, where the BLCs and 
the advisors spend most of their time within the 
faculties, but still report to the Centre for Learning and 
Teaching and the Centre for Learning Technologies as 
part of the Division for Learning and Teaching 
Enhancement. This enables the Division to collaborate 
as closely as possible with the faculties. The 
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collaboration between these advisors, often under the 
guidance of the Vice-dean (Teaching) in the faculty, 
has led to the development of so-called Learning and 
Teaching Hubs, where colleagues from both centres 
work collaboratively with faculty members. This 
collaboration varies from faculty to faculty – from 
very formalised collaboration, based on a 
longstanding relationship, to more informal and still 
developing collaboration. In the case of the 
Engineering Faculty this collaboration has been a 
crucial element in the success of their BL Project. The 
clear rationale for the faculty’s project linked to an 
explicit teaching philosophy is outlined in the next 
section. 
 
III. ENGINEERING FACULTY BACKGROUND 
AND TEACHING PHILOSOPHY 
 
According to the UNESCO report [4], engineering 
plays a vital role in addressing and solving global 
issues such as poverty, safe and clean energies, climate 
change, and clean drinking water to name but a few. In 
South Africa, these are key priorities for our 
developing economy [5]. The low program retention, 
shortage of graduating engineering students [6], [7] 
and mismatch between engineering education and the 
skills requirements of the labour markets [8] present 
significant challenges for tertiary institutions. The 21st 
century engineering graduate is expected to ‘hit the 
ground running’ [9] in an increasingly complex 
working environment which demands a range of 
graduate attributes [10] and engagement with 
dynamically evolving technologies. Additionally, 
massification in higher education in South Africa has 
meant an increasingly diverse student base with 
different levels of preparedness [7]. There is thus 
pressure on engineering educators to enable both a 
firm grasp of science-based concepts, as well as the 
navigation of ‘epistemic transitions’ [11] from science 
to engineering science to application and design. 
 
The SU Engineering Faculty faces its own unique 
challenges: namely, the rapid rise in 
student-to-lecturer ratio and the rise in diverse student 
groups. As a research institution, there is additional 
pressure on lecturers to grow their research outputs. 
These realities mean that lecturers need to accomplish 
so much more with diminishing available time. 
Engineering as a field is essentially about the optimal 
harnessing of resources to create technological 
solutions for society. As such, the Engineering Faculty, 
in collaboration with advisors from the Centres for 
Learning and Teaching and Learning Technologies, 
has embraced the affordances of 21st century 
Information Communication Technologies (ICTs) to 
effect improved access to and engagement with the 
growing body of engineering knowledge and practices. 
The Blended Learning project (BL Project) was 
proposed in 2015 as part of the institutional ICT in 
Learning and Teaching Project to harness the 

affordances of a range of technologies and to evaluate 
the transformative potential of a blended learning 
approach in the Engineering Faculty. The BL Project 
consists of 30 sub-projects proposed by 
lecturers/lecturing teams across the 5 departments in 
the Engineering Faculty from April 2015 to December 
2016 (ongoing during 2017). The environment 
facilitated a synergistic and collaborative approach 
between the Vice-dean (Teaching), heads of 
department, lecturers, tutors, professional 
development advisors, BL coordinator and technical 
support staff. The project reflects a ‘top down-bottom 
up’ ethic with the provision of leadership and support 
(top down), while being responsive to the needs of 
students and staff in their specific contexts (bottom up). 
As the project evolved, it emerged that context is key 
to a lecturer’s decision to adopt specific kinds of 
technologies for specific kinds of teaching, learning 
and assessment purposes. This awareness heeds [12] 
call to develop a needs-informed approach to the 
integration of technologies. 
 
A. The theory-practice transition 
One of the key challenges in engineering education is 
the difference between and transition from ‘basic 
sciences to engineering sciences, engineering sciences 
to design, from knowledge of discrete subjects to 
analysis of systems and integration of knowledge’ 
[11]. Each of these ‘epistemic’ forms imply different 
kinds of learning and thus different approaches to the 
use of technology. In the case of the natural sciences – 
such as the Chemistry module undertaken by all 1st 
years – we have close to 1000 students grappling with 
fundamental chemistry principles. An important 
aspect of the BL Project was to use technology to 
determine which concepts students find problematic. 
In this case, given the context of class size and a 
teaching team, a sub-project was initiated to enable 
students to take a randomised online quiz covering 
unit conversions and estimations. Since the quiz is 
electronic, easy access to student answers has enabled 
the relevant lecturers to determine conceptual gaps 
and address these in the lectures. 
In yet another ‘conceptual gap’ case, a civil 
engineering lecturer determined that 3rd year students 
struggle to apply the concept of ‘bracing’ in their 
design projects. The project team determined that the 
concept could be broken down into several levels of 
abstraction, and that there are different technologies to 
enable students to engage with each level – from 
physical models to simulation videos and design 
software. By using a range of different technologies, 
the lecturer not only provided vital links that enabled 
‘cumulative learning’ [13], but also managed to 
reinforce the initial problematic concept. 
A third example of the use of technology to determine 
whether the link between theory and practice had been 
facilitated occurred in an industrial engineering 
course. In this context, lecturers wanted students to 
apply the principles of team decision-making based on 
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set preparatory readings made available on the Learner 
Management System (LMS). During class, students 
completed a ‘jigsaw exercise’ whereby different 
students shared what they had read with a group who 
had each read a different text. Clicker technology was 
used to determine their grasp of the concepts.  Here, 
although students provided positive feedback on the 
use of clickers in class, their assessments did not 
demonstrate better grasp of the concepts. This is a case 
which speaks to being aware of the intentions and 
possible limitations of a learning technology. 
 
B. Self-directed learning 
A key graduate attribute in the Bachelor of 
Engineering qualification is the achievement of 
‘independent and self-regulated’ learning. To a large 
extent, a number of sub-projects within the BL Project 
entail the recording of lectures, the production of 
tutorial and practical preparation videos, and the 
sourcing of effective open educational resources 
(OER) which can enable both conceptual and 
contextual knowledge-building. However, simply 
using an online platform or LMS as a ‘dumping 
ground’ perpetuates a ‘transmission’ mode of teaching 
[14]. If the role in enabling life-wide learning is taken 
seriously [15], we need to plant the seeds responsibly. 
One of the key affordances of a good LMS is that 
lecturers can use it to monitor student access 
(responsibly and ethically) with a view to guiding their 
learning. One particular project in electrical 
engineering has the lecturer classifying the materials 
made available online according to the kinds of 
learning these enable: deep, strategic and surface 
learning [16]. Monitoring which resources are 
accessed when (in relation to assessment dates) helps 
her to understand how her students are learning. These 
are important insights which will enable her to guide 
students’ independent learning strategies and modify 
the available resources accordingly. 
 
C. A care ethic 
There is a keen recognition that the Engineering 
Faculty is privileged: the faculty is filled with 
dedicated and enthusiastic staff, many of them young, 
and the majority of our student body represent the top 
achievers from all spheres of life in South Africa. 
However, despite being a well-resourced institution, 
the students and staff face the same key challenge as 
experienced world-over in engineering faculties: 
workload, workload, workload! The curriculum tries 
to accomplish more than ever before, and many of our 
diverse students experience unanticipated challenges. 
The transition to higher education - from cognitive, 
systemic and affective perspectives - is a daunting 
challenge. For engineering students, it is easy to feel 
alienated if, for example, you do not have the required 
level of a disciplinary foundation, the assumed digital 
skills, speak Afrikaans, or if you are a woman in a 
predominantly male field. These challenges apply 
equally to staff. The BL Project has specifically taken 

cognizance of the diverse student and staff 
backgrounds, and seeks to address the challenges 
through a number of sub-project initiatives. 
The role of the faculty is to provide an environment 
underpinned by a care ethic, where through 
collaboration and mentorship, both staff and students 
are made to feel that teaching and learning with 
technologies can positively impact their lives. The 
technologies are not intended to add to staff and 
students' workload, but rather to alleviate the workload 
whilst enhancing teaching and learning. In order to 
support staff, the faculty regularly hosts ‘brown-bag’ 
lunch sessions, faculty forum meetings, teaching 
mornings and face-to-face meetings with project 
participants and their peers. Early adopters or 
‘champions’ are encouraged to show-case existing 
ICT-based practices, and highlight positive and 
negative experiences identified during their planning 
and implementation phases.  
 
IV. PROJECT SUCCESS FACTORS 
 
This section outlines the aspects of the BL Project that 
contributed greatly to its success. 
 
A. Project planning and implementation 
The Vice-dean (Teaching) developed the Faculty's 
Strategy for ICT in Learning and Teaching in 
consultation with all faculty departments. The support 
from the outset of both faculty and departmental 
management paved the way to the successful 
implementation of the BL Project. The strategy's aims, 
which are widely supported, include: 
 Improving lecturers teaching productivity, taking 

into account the large classes typically found in 
the faculty, high student-lecturer-ratios and a 
strong emphasis on producing research outputs; 

 Improve learning productivity of students, taking 
into account a culture of assessment-driven 
learning, a culture of access to learning material 
"where you want it when you want it", a culture of 
social accessibility and small power distance 
between students and staff, and the increasing use 
of own IT devices such as tablets, smartphones 
and laptops; and 

 Maintain or improve success rates and standards 
required of students, taking into account the 
under-preparedness of many students and an 
increasing number of first-generation students 
(i.e. students whose parents do not have tertiary 
education). 

 
When the Engineering Faculty embarked on 
implementing its Strategy for ICT in Learning and 
Teaching, they found that there are many claims in the 
literature about the advantages of ICT in this context. 
However little evidence was presented on the positive 
impact of ICT use in the engineering classrooms. 
Mainstream literature recommends ICT initiatives 
without a critical assessment of the impact. The BL 
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Project was accordingly launched to evaluate a wide 
range of ICT initiatives worth pursuing in the long run.  
 
B. Key enablers 
The resources at the disposal of the BL Project team 
played a significant role in the success of the project. 
The contributors were the ICT in Learning and 
Teaching Institutional Project, the National 
Department of Higher Education’s Teaching 
Development Grant (TDG) as well as the synergy with 
the staff professional development programme 
(PREDAC). As part of the ICT in Learning and 
Teaching Project, a blended-learning coordinator 
(BLC) was appointed in the Faculty for a two-year 
period, which was subsequently extended by another 
two years. This BLC was a key catalyst in the BL 
Project and as part of the Centre for Learning 
Technologies, is part of a hub where blended-learning 
coordinators of all faculties can exchange experiences 
and promote cross-faculty collaboration. 
 
As part of the TDG of the government's Department of 
Higher Education to the University, the Faculty was 
awarded funds to support the blended learning project. 
These funds supported the blended learning project in 
various ways: 
 The funds were used to "buy time" from staff that 

were already highly loaded with teaching and 
research commitments. Staff members were 
remunerated for the time they spent on the project 
in addition to their normal duties. It should, 
however, be noted that many of the staff members 
would have contributed to the project even if they 
were not remunerated. 

 Where possible, student assistants were funded by 
the TDG allocation. These assistants did much of 
the "leg work" for the initiatives and turned out to 
be a vital resource to the participants. 

 Where specific equipment and, in rare cases, 
operating expenses were required, the TDG 
allocation funded these. 

 
Significant (for the success of the project) 
preconditions for a blended learning initiative to 
receiving any funds from the TDG were: 
 The initiative had to be done in liaison with the 

BLC so that she could share experiences between 
initiatives. This liaison started with the staff 
member completing a single-page standardised 
proposal sheet (usually after consultation with the 
BLC). 

 A formal impact assessment had to be done, at least 
using questionnaires developed for the blended 
learning project (pre- and post-initiative for the 
staff, and post-initiative for the students). 

 
PREDAC is an SU-wide induction programme for 
new teaching staff and is the responsibility of the 
University's Centre for Teaching and Learning (CTL). 
CTL appointed an advisor and PREDAC mentor for 

the Engineering Faculty. In this role, she maintained 
regular contact with all the new lecturers in the Faculty 
for their first year of teaching and helped them develop 
a scholarly approach to teaching. Many of these 
lecturers contributed to the blended learning project by 
evaluating blended learning initiatives from a 
theoretical perspective, drawing on Scholarship of 
Teaching and Learning (SoTL) research, theories and 
practices. 
 
C. Project management 
The project used both top-down and bottom-up 
approaches. From the top-down perspective, the 
Vice-dean and BLC met with each of the chairpersons 
of the departments in the Faculty at the inception of the 
project. At these meetings, chairpersons were asked to 
identify modules where blended learning initiatives 
could be evaluated. The modules selected were those 
with traditionally low success rates (e.g. a first module 
in thermodynamics), with large class sizes (a first-year 
electrics module that includes laboratory practicals), 
and/or with particular teaching challenges (e.g. in 
engineering drawing). In many of these instances 
some socio-economic groups were more likely to have 
trouble mastering the work than others and therefore 
one of the aims was to bridge the divide between 
groups allowing for an equal opportunity for academic 
success to all students. 
 
The willingness and enthusiasm of the staff to 
participate was also a key factor. An open invitation to 
participate in the project was extended to all staff even 
for modules that did not meet the selection criteria of 
the top-down approach, hence the bottom-up 
approach. The BLC met with individual lecturers to 
encourage them to assess the academic worth of 
specific blended learning initiatives that had not been 
included to that date. For all initiatives, a single-page 
pre-reflection questionnaire was compiled by the 
BLC. The questionnaire was completed by the staff 
involved, with the advice and help of the BLC. This 
was done to assist the participating staff member in 
focussing on the aim and objective of his/her initiative. 
The initiative and the budget were then evaluated by 
the Vice-dean and the BLC according to the following 
criteria: The initiative should not expose the students 
to risk, i.e. it should not have a negative influence on 
the success rate of the module. 

 The initiative should have the potential to improve or 
maintain the productivity of the students' learning, the 
staff's teaching or both.  

 The initiative should be sustainable i.e. if there is a 
large (initial) investment (in staff time), it would 
benefit the students and/or staff for an extended 
period, or funding must be readily available to uphold 
the initiative. 

  
The BLC kept regular contact with the staff 
responsible for each initiative. She also arranged for 
the impact assessment (described in the next section). 
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D. Assessing initiatives’ impact and dissemination 
of results 
A very important part of the BL Project was to assess 
the impact of every blended learning initiative that was 
evaluated in a sub-project. To this end, the BLC and 
Vice-dean developed surveys to be completed by the 
staff and students in each sub-project. The BLC 
collated and did an initial analysis of the surveys' 
combined results. Some of the key results from the 
surveys and interpretation thereof are described in the 
"Impact" section. 
An important part of the success of an endeavour such 
as the BL Project, is to draw an increasing number of 
teaching staff into the routine use of blended learning. 
In our view, the most effective way to draw 
engineering staff is to present convincing evidence of 
the success of particular initiatives. The positive 
experience of a colleague and our own students, with 
statistical analysis as impact assessment, are 
convincing sources of evidence. 
Regular feedback about the progress and results of the 
BL Project were given at meetings of the Engineering 
Faculty's teaching staff, in particular at periodic 
Teaching Forums and at the Faculty's annual Teaching 
Morning.  The SU's annual in-house Scholarship of 
Teaching and Learning (SoTL) Conference 
providedan opportunity to share progress and results 
to the broader institution. The South African Society 
for Engineering Education (SASEE) arranges an 
annual conference, which is also a forum for 
disseminating the results of the BL Project.  A paper 
resulting from this project has also been submitted to 
the European Journal of Engineering Education and is 
currently under review. 
 
V. IMPACT 
 
All participating staff members were asked to 
complete a pre-initiative and post-initiative survey. 
Students were also asked to complete a post-initiative 
survey. The BLC collated and did an initial analysis of 
the surveys' combined results. 
 
In this section, we present a sample of findings with 
examples of verbatim responses to demonstrate the 
impact of the BL Project. In the pre-initiative survey 
lecturers were asked about their perceptions of the 
challenges that students face and how they aim to 
address these challenges through the blended learning 
initiative.  
 
Typical staff responses were: 
 To understand why & how this equipment is used 

for the purpose of that process. 
 Management: Students struggle to complete 

tutorials on time. 
 Unfamiliar with the equipment used during the 

sessions. 
 Complexity of certain concepts is only realized 

‘offline’. 

The participating staff members were also required to 
complete a post-initiative questionnaire. This 
questionnaire helped the participants to reflect 
critically on their experiences and perceived outcomes 
of their initiative. The following sample of staff 
responses illustrates the contribution of the BL Project 
to encourage self-regulated learning (the responses 
were in the initiatives where videos were made during 
revision lectures and where videos were made to help 
students prepare for and execute laboratory 
practicals): 
 
 Qualitative feedback from the students indicates 

that the initiative did have a positive impact on 
their (i) preparation for class; and (ii) participation 
in class. 

 Students were self-sufficient during practical 
sessions. 

 Students generally submitted high quality answers. 
 
Other staff responses reflected the care ethic 
underlying the BL Project, here with a focus on the 
student: 
 (Lecturer) could spend more time with individual 

student. 
 (Lecturer) could spend more time on activities; 

more effective interaction. 
 Students were better prepared. 
 Students come prepared to learn.  
 (Students) worked harder throughout semester. 
 
The care ethic, with a focus on the staff and students, is 
illustrated by the following staff response: 
 Traditionally, at the end of every class students 

were accustomed to storming the lecturer (if they 
had been too afraid to ask during class) - the 
provision of these resources has had a significant 
impact on after class questions. The same 
observation has been made by the demis/tutors in a 
1st year electrical engineering course where the 
tutorial and practical assessment burden has been 
‘automated’. The tutors report that the nature of 
student questioning has shifted to a greater 
conceptual focus as opposed to the previously 
more technical questions about the apparatus. 

 
One of the pre-requisites for participation in the BL 
project was that the students were asked to complete a 
post-initiative survey. Some of the students’ responses 
(verbatim) to this question with regard to the videos of 
revision lectures were: 
 It helped me a lot as I cannot attend all of the 

classes because of clashes. 
 The videos help me understand the key concepts 

done in the previous week. 
 It’s actually beneficial for those students who 

don’t attend the revision lecture. 
 Being able to go back and watch the lecture helped 

me figure out questions in a faster manner. 
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These responses indicate that the BL Project improved 
the students' self-directed learning and also illustrate 
the care ethic embedded in the initiatives, 
accommodating students' different learning styles and 
learning needs. 
 
VI. REFLECTION AND LOOKING FORWARD 
 
With just over two years of explorations, it is ideal to 
consider whether the BL Project 1) achieved the 
objectives of improving teaching productivity, 2) 
improved learning productivity, 3) maintained 
existing standards and success rates, and 4) consider 
whether the project has succeeded in implementing 
our teaching philosophy.  In many aspects, the answer 
is ‘yes’, in others it is ‘no’ and to some aspects the 
answer remains inconclusive. 
For example, where an initiative failed to improve 
productivity, that finding served as a gain as we 
discovered which initiatives we are less likely to be 
prioritized, some of which are highly recommended by 
"experts" in blended learning. An example of such an 
initiative is the video-recording of regular lectures, 
where our experience has shown that a small number 
of students make use of these recordings, while the 
cost of making the videos is high (since post-recording 
editing is required). 
The initiative that stands out in terms of improving 
both the productivity of lecturers and students' 
learning is the videos used for preparation and support 
in laboratory practicals. The lecturers experience the 
positive effects of not having to repeat minor details to 
students during the practical, but rather answer 
questions about more substantial elements. The 
students' learning also benefit by moving beyond 
being tied up with the minor details.  
Some initiatives have a measureable positive effect on 
lecturers, but the effect on students' learning is less 
clear. Lecturers generally report positively about 
videos on special topics, prepared offline. Although 
the number of views is a strong indication that many of 
the students make use of these videos, it is more 
difficult to determine to what extent the videos affect 
the students' learning. Some anecdotal evidence in a 
fourth-year module indicates that the videos bring a 
false sense of security to some students, while they 
have not yet engaged with the learning material at the 
level required in the module. 
From the perspective of our teaching philosophy, we 
have seen successful initiatives where blended 
learning approaches are helpful to bridge the 
theory-practice transition during lectures. We believe 
that there is substantial potential yet to be explored.  
We believe that the BL Project has made a significant 
contribution to students' self-directed learning. The 
number of views of the videos and the reports from the 
staff in laboratory practicals where videos were used, 
are evidence in this regard. This also overlaps with the 
care ethic in that the blended learning initiatives allow 
the students to study "where they want, when they 

want" (i.e. the time, pace and place phenomena). The 
overwhelming positive responses of students to the 
blended learning initiatives are further confirmation 
that the blended learning initiatives are aligned with a 
care ethic. 
Looking forward, there are numerous successes we 
want to operationalize and many aspects that deserve 
further investigation.  We have started the process to 
draw more lecturers into using the blended learning 
initiatives that we found to be effective. We have to 
move beyond the phase where it is mostly volunteers 
and early adopters that implement blended learning. 
We recently had a meeting with each of the 
departmental chairpersons to ask that they identify the 
lecturers (and corresponding modules) that will 
become the next group of blended learning 
practitioners. 
A matter of concern that we must explore in the near 
future is whether some blended learning initiatives are 
counter-productive in senior level modules. We have 
to take into account that students already have a high 
work load in the final year, and that some difficult 
theoretical or application aspects cannot be mastered 
by watching a video, but require more personal 
engagement with the material. How blended learning 
can be used to encourage this type of deep learning 
remains open for exploration.  
The latter question is related to an unfulfilled blended 
learning need: an online tool for formative 
assessments that can accommodate solving relatively 
complex problems. LMSs like Moodle provide 
functionality for computed answers with randomized 
inputs. However, they only accommodate problems 
where the solution can be expressed as a single 
equation. We need a tool suitable for more complex 
problems, where there is an algorithmic element that 
allows different solution paths, depending on the 
parameters. Ideally the tool should also include the 
ability to generate problem-specific figures, since 
graphics play an important role in these problems. 
Currently some of this functionality is provided in 
web-based tools provided by publishing companies for 
some of their textbooks, but we need more widely 
accessible tools. 
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