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Abstract 
This research paper examines a way of evaluating the Pedagogical Variation Model (PVM, Rogers 
2013) for Learning and Teaching Information, Communication Technology (ICT) in the Natural Sciences, 
Biology and Chemistry. The methodology of this innovative international collaborative research is 
survey-based involving the distribution of a specific evaluation questionnaire (Rogers, 2013) regarding 
the identification of four learning styles to match with four teaching strategies, namely constructivist, 
self-directed, collaborative, and instructivist, based on a pedagogical leadership paradigm inspired by 
the two concepts of leadership namely (i) Transactional (task-giving) and (ii) Transformational 
((empowering / motivational) developed by researchers Avolio, Bass and Jung (2000). 

The sample population included pre-service teacher undergraduates for the acquisition of professional 
qualified teacher status in the Natural Sciences, Biology and Chemistry. The PVM is constructed with a 
graphical design known as the Boston Matrix consisting of four quadrants where one such matrix format, 
regarding learner characteristics, is based on two variable identifiers, namely (i) their collaborative 
capabilities and (ii) their knowledge construction and practical skills. A second Boston Matrix Format 
elucidates pedagogical leadership characteristics of teachers / lecturers, namely (i) Transactional (task-
giving) and (ii) Transformational ((empowering / motivational). These two matrices are then ´matched´ 
quadrant by quadrant, where the evaluation questionnaire elicits from research respondents in the 
sample population the preferences of students regarding different teaching strategies. 

In conclusion, when the research outcomes are analysed and interpreted there is evidence which 
indicates that the concept of pedagogical leadership is of vital significance for increasing retention rates, 
thereby decreasing drop-out, attrition rates, by elucidating that in educational environments “one-size” 
does not fit all, but rather the importance of a flexible, relevant teaching approach is vital to meet the 
needs of differing student capabilities fit for success in the 21st Century.  

Keywords: ICT, collaborative, constructivist, self-directed learning, instructivist, pedagogical leadership, 
transactional, transformational, Boston Matrix.  

1 INTRODUCTION 
This Research Study is the result of a current collaborative initiative incorporating an evaluation of The 
Pedagogical Variation Model (PVM, Rogers 2013) for online learning and teaching by a sample 
population of pre-service teacher undergraduates for the acquisition of professional teacher status in 
the Natural Sciences, Biology and Chemistry. These undergraduates are students at The Federal 
Institute of Education, Science and Technology of Rio Grande do Sul (IFRS) which was created in 
December 2008. Its purposes and characteristics are mainly to offer vocational and technological 
education in all levels and modalities and to educate and qualify the students for a high quality 
professional performance in different economic areas, whose emphasis is on local, regional and national 
development.  

IFRS currently has 27366 students enrolled, and offers the following levels of education: initial training 
courses; technical courses; technological courses; bachelor degree; post-graduate courses [1]. 

This joint paper is the outcome of findings emerging from an exploratory investigation. The analysis of 
the findings reveals interesting outcomes. Hiltz [2] over three decades ago, presented the following 
question “Is it possible to build a ‘virtual classroom’, an interactive communication and learning space 
located within a computer system?” (p.95). The PVM (Rogers 2013) has brought about an innovative 

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
1578



conceptualization for teaching professionals by the adoption of new learning technologies wherein both 
opportunities and challenges emerge. 

Pedagogical leadership is seen by Rogers [3] to be of paramount importance for successful eLearning 
whether in a constructivist environment or an instructivist one. A quote from Sandifer [4], “True Leaders 
don’t create followers…they create more leaders" encapsulates the conceptualization of pedagogical 
leadership of eTeachers for Rogers [5] in the visualization of the PVM for online teaching and learning. 
For Rogers [6] the qualities of leadership of an e-Teacher underpins and shapes his/her pedagogical 
role in online teaching and learning. Authentic leaders according to Hughes [7] strive for relational 
transparency, i.e. by being open with information, encouraging sharing of ideas, allowing appropriate 
self-disclosure and being more trustworthy in anticipation of greater trustworthiness. This transparency, 
in no small way will encourage online learners to persevere in tasks without a sense of isolation, thereby 
deterring e-learner drop-out. 

At the time, when the preliminary research was carried out by Rogers [8] there was great concern about 
the increase in attrition rates together with the fall in retention rates in online learning programs, that 
also came to light by researchers Packham, Jones, Miller, and Thomas [9]. These researchers 
emphatically urged for “… the need to improve current levels of retention before e-learning can be 
considered viable by most HE Institutions.” These researchers incidentally were also at the same HEI 
as the author of the current Research Paper. 

Retention rates may be increased through continuous developments in learning design whereby new 
ways of integrating materials and activities are possible in a pedagogically sound practice [10] [11]. At 
the same time, these developments also offer rich frameworks for modelling socio-cultural cognitive 
interactions [12] [13] [14] [15] in virtual learning spaces. Diaz [16] provides further insight to the ways in 
which retention rates may be increased. He concludes, “Learning styles present another important 
consideration for the study of drop rates. If optimal learning is dependent on learning styles, and these 
styles vary between online and traditional students, then teachers should consider altering their 
instructional methods as one means of preventing drops.” This research paper uses the PVM (Rogers, 
2013) [5] to illustrate how differing e-Teaching styles are matched to differing e-Learning styles with the 
aim of catering for a wide range of student abilities relating to collaboration and knowledge construction 
online in asynchronous online learning environments with the purpose of reducing drop-out rates and 
increasing retention rates. 

Diaz [16] observes that the attrition rate from online universities is often cited as 20% to 50%, while 
other studies reveal that attrition from online programs can be as high as 70% to 80% [17] [18]. Flood 

[17] in particular, notes, “E-learners are not born, they need to be inducted and supported through what 
could be an uncomfortable transitional stage.” The PVM illustrates how e-tutors are able to empower 
students to collaborate and create new knowledge through knowledge sharing tasks appropriate to the 
capabilities of the different online learners. Dagger, Wade & Conlan [18] emphasise that “learning 
experiences should be activity-oriented and pedagogically driven”. In addition, Tyler-Smith [19] claims 
that "Cognitive overload is a likely contributor to high dropout rates, particularly where those withdrawing 
do so within the first few weeks of the start of a course". It is of significance, in this research paper to 
acknowledge the eLearning framework by Garrison [20], who strongly emphasises the view that “the 
teacher’s scholarly leadership, a legitimate and important authoritative, essential teaching responsibility 
has been either ignored or downgraded, in online learning environments.” 

A collaborative project with the University of Kuwait [21] provides an evaluation of the PVM by a research 
sample of eLearners. Rogers' (2013) PVM recognises various learning and teaching strategies for both 
eLearners and eTeachers in creating online learning environments whether constructivist or instructivist, 
that are conducive in unleashing innovative ideas for problem-solving in the 21st Century. 

2 METHODOLOGY 
The research for the creation of the PVM was underpinned by the assumption that online teachers 
exhibit certain qualities, e.g. knowledge of online learning technologies, expertise in using computer-
mediated communication skills, creative problem-solving, socializing, and online sharing and 
collaborating with others [22]. A preliminary critical exploration of the literature by Rogers [3][4] 
established how online teaching and online learning attributes are revealed in pedagogical conceptual 
frameworks, found in both traditional face-to-face and virtual classrooms.  

For example, Garrison [18], in his proposed framework for learning in the 21st century, noted the absent 
notion of pedagogical leadership, since “the teacher’s scholarly leadership ... a legitimate and important 
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authoritative, essential teaching responsibility has been either ignored or downgraded, in online learning 
environments” (p.70). In consequence, the current research problem was to address this gap in 
knowledge on pedagogical leadership in online teaching, by developing a model for online teachers, 
based on e-moderator leadership qualities [5][6] for teaching and learning in asynchronous discussion 
forums.  

The research question emerged as: 

“To what extent do e-moderators implement leadership strategies in their day-to-day online teaching in 
asynchronous discussion forums?” 

It was essential to be able to consider the available tools for research, including potential research 
samples, tools for gathering qualitative and quantitative data as well as data analysis techniques.  

Four main research objectives resulted in the original research design, namely to:  

1 Conceptualize and develop a model for online teaching and learning;  
2 Elicit e-moderator perceptions of their online roles in asynchronous discussion forums;  
3 Corroborate the emerging conceptual framework with data from (2); and  
4 Design and implement a hypothesis testing instrument to evaluate the hypothetical model  

A significant insight to leadership from Avolio, Bass and Jung [23] relating leadership to two conceptual 
frameworks namely (i) transactional leadership and (ii) transformational leadership led Rogers [3] to 
initially investigate e-moderator perceptions of their online role through a leadership paradigm lens. In 
her initial investigation, Rogers [3] designed a Multifactor Leadership Questionnaire (MLQ) for a sample 
of e-moderators (n=24) to identify their perceptions regarding transactional and transformational 
leadership styles. It became evident that some e-moderators regarded transactional (task-giving) 
leadership more important than transformational (empowering/ motivating) leadership whilst others 
preferred to focus more on transformational leadership style. In addition, there were others that found 
equal importance in both styles of leadership i.e. transactional and transformational. 

This study was followed by the conceptualization of The PVM relating to both (i) e-moderator perceptions 
of their online roles based on a leadership paradigm and (ii) e-learner perceptions regarding variables 
such as collaborative capability and online knowledge construction ability. Kelly’s [24] personal construct 
psychology (PCP) was adapted to elicit e-moderator perceptions of their online roles regarding their e-
moderating skills in six aspects (i) knowledge construction (ii) social interaction (iii) weaving (iv) 
summarizing (v) archiving and scaffolding, with respect to supporting their e-learner cohorts with an 
effort to maximise their learning opportunities online to increase their ability for knowledge construction 
and capabilities in online collaboration. It was found that their e-moderator leadership style much 
influenced their e-learner achievements [23]. With this observation, Rogers [5], conceptualised the PVM 
in three stages using at each stage the format of a Boston Matrix. MacDonald [25] shows how the 2 x 2 
Matrix Format allows a researcher to identify two variables, one on the horizontal axis and the other on 
a vertical axis, thereby forming four quadrants, such that each quadrant symbolises a certain feature. 

The first Matrix conceptualised by Rogers [5] looked at e-moderator leadership styles, namely (i) 
Transactional, task-giving role on the horizontal axis and (ii) Transformational, empowering/ motivating 
student learning on the vertical axis, as shown below (Fig. 1). 

The second Matrix conceptualised by Rogers [5] looked at e-learner features, namely (i) Collaborative 
Ability on the horizontal axis and (ii) Knowledge Construction Ability on the vertical axis, as shown below 
in Fig. 2. 

When the two models are merged, such that the quadrants of Model 1 (A.B.C and D) overlap the 
quadrants of Model 2 (E.F.G and H) the PVM Matrix Model 3 is formed with respective quadrants AE, 
BF, CG and DH.as shown in Fig. 3 below. 
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Figure 1. The PVM Matrix Model 1 for Online Teaching – Quadrants A, B, C and D. 

 
Figure 2. The PVM Matrix Model 2 for Online Learning - Quadrants E, F, G and H. 

 
Figure 3. The PVM Matric Model 3 for Online Learning and Teaching by Matching Models 1 and 2. 
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Models are useful tools to better understand not only learning processed of students but also for 
educators to explore new dimensions in their teaching. This is the central aim in the evaluation of the 
PVM in a collaborative research project with the Faculty of Education, Kuwait University, directed by Dr. 
Fayiz Aldhafeeri in 2014. An online questionnaire [5], translated into Arabic, was distributed amongst 
under-graduates and post-graduates in The Faculty of Education. The responses were translated into 
English for analysis. This survey instrument developed by Rogers [5] to evaluate PVM for online 
teaching and learning, consisted of illustrations of (i) the PVM Model 1. Online Teaching Style and (ii) 
the PVM Model 2, e-learner Capability. Respondents were then asked to what extent the overlapping 
quadrants were matched (Good, Bad, Doesn’t Matter, and Don’t Know). 

In the current research collaboration with the sample of students from IFRS, directed by Professor Aline 
Grunewald Nichele PVM Model 1 (Online Teaching Style) was evaluated. 

3 RESULTS 
A sample population of the pre-service teacher undergraduates, n(Total)=17, consisting of six male and 
eleven female students, participated in Part A of the evaluation questionnaire during a class about 
implementing ICT by Associate Professor Aline Grunewald Nichele, for teaching and learning of Natural 
Sciences, namely Chemistry and biology at IFRS in October 2018 as shown in Fig. 4 below. There were 
far more female students than male students. Also, it should be noted that ten students were in the 
middle of the undergraduate course (they started the course on August 2016), four students were 
finishing the course, and three students started the course on August 2017. 

 
Figure 4. Sample Population: Percentage Research Participants, pre-service teacher undergraduates IFRS, 

n (Total) = 17. 

The following results are arranged to compare the results of undergraduate responses for their 
evaluation of each of the specific PVM Matrix Model 1 Quadrants (A, B, C and D). 

3.1 Quadrant A of PVM Matrix Model 1 
The Evaluation of Quadrant A (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant A” shows a teacher who was providing very little task-giving and very little motivational 
support in a discussion forum. When asked about “What kind of e-learning group would this be 
appropriate for?”,  

Most of the students, 35% found it appropriate for “individualistic” and, 24% “constructivist” groups as 
shown in Fig. 5. A constructivist environment is one where e-learners are enthusiastic to work 
collaboratively together, sharing their ideas to create new knowledge online. They are unlikely to drop-
out as they enjoy working together problem-solving. It could be said that individualistic e-learners 
likewise are able to problem-solve themselves without too much task-giving or too much additional 
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motivation since they are themselves already motivated. Interestingly, 6% of the respondents 
recognised that Quadrant A reflects those e-learners who are more collaborative and therefore require 
little task-giving and little motivational support. At the same time it was recorded that 12% failed to 
answer this section, while 12% claimed they did not understand the question. 

 
Figure 5. Evaluation of Quadrant A by Undergraduates. 

3.2 Quadrant B of PVM Matrix Model 1 
The Evaluation of Quadrant B (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant B” shows a teacher who was providing as much task-giving as possible with little motivational 
support in a discussion forum. When asked about “What kind of e-learning group would this be 
appropriate for?”  

Over half of the students, 53% related this learning environment to be appropriate for “individualistic” 
groups needing much task-giving with little motivational support because they enjoyed problem-solving 
on their own. Interestingly 6% of the respondents found the opportunity to work collaboratively in such 
an environment while another 6% perceived an instructivist (teacher-centred) situation with another 6% 
recognizing that e-learners were more likely to memorize answers. Again for this section 12% of 
respondents failed to answer and another 12% who did not understand the situation. 

The evaluation of this Quadrant B by undergraduates is shown in Fig. 6. 

 
Figure 6. Evaluation of Quadrant B by Undergraduates. 
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3.3 Quadrant C of PVM Matrix Model 1  
The Evaluation of Quadrant C (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant C“ shows a teacher who was providing as much task-giving as possible and much 
motivational support in a discussion forum. When asked about “What kind of e-learning group would this 
be appropriate for?”  

Many of students, 29%, related this learning environment to be appropriate for an “instructivist” (i.e. 
teacher-centred) e-learning group and 6% of the respondents recognising “more dependent” e-learners 
needing many tasks and much motivation. 18% of the respondents perceived this for “more 
collaborative” groups and 18% recording the opportunity for “learning team”. Interestingly there were 
zero responses indicating “individualistic” or “constructivist” e-learning groups. Again as for Quadrant B 
responses, 12% of the respondents failed to answer and another 12% who did not understand the 
situation. 

Responses from the undergraduate sample are shown in Fig. 7 below. 

 
Figure 7. Evaluation of Quadrant C by Undergraduates. 

3.4 Quadrant D of PVM Matrix Model 1  
The Evaluation of Quadrant C (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant D“ shows a teacher who was providing fewer tasks and much motivational support in a 
discussion forum. When asked about “What kind of e-learning group would this be appropriate for?”  

Many of the students, 24% related it appropriate for “more collaborative” groups and 18% recorded this 
environment to be more suitable for “learning teams”. Interestingly 6% perceived less task-giving and 
increased motivation for “individualistic” e-learners and again 6% recorded this learning environment 
more suitable for “memorizers of answers” while another 6% perceived such an environment more 
suitable for those e-learners who were focusing on “debates with less time available” thereby needing 
fewer tasks with greater encouragement. There was zero response to indicate an “instructivist” situation. 
Again as for responses to Quadrants A, B and C, 12% of the respondents failed to answer and another 
12% who did not understand the situation. 

The evaluation of Quadrant D by undergraduates is shown in Fig. 8 below: 
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Figure 8. Evaluation of Quadrant D by Undergraduates. 

4 INTERPRETATION OF RESULTS 
The outcomes of the evaluation of the PVM Model 1 (Part A) of the questionnaire indicate that the 
sample population of pre-service teacher undergraduates at IFRS had taken the opportunity to decipher 
the four different learning environments relating to differing degrees of both task-giving (Transactional 
Leadership characteristic) and motivation (Transformational Leadership characteristic). 

However, for all four Quadrants A, B, C, and D 12% of respondents failed to answer and another 12% 
did not understand the questions. It might be suggested that these respondents had not fully grasped 
the conceptualization of the PVM Matrix 1 which has the underlying rationale that successful online 
teachers support e-learners exhibiting differing capabilities of ‘online collaboration’ and ‘knowledge 
construction’ with their expertise of pedagogical leadership offering different degrees of task-giving and 
empowerment for successful learning outcomes. 

Quadrant A is intended for a “constructivist” group of e-learners and 24% of the sample population 
recognised this. Quadrant B is intended for “self-directed” / “individualistic” e-learners where 53% of the 
pre-service teacher undergraduates perceived this. Again the highest % of responses from the sample 
population, almost one third, 29% recognised Quadrant C as it is tailored to be i.e. “instructivist” with a 
teacher-centred rationale providing many tasks and much motivational support for e-learners who are 
‘shirking’ or ‘lurking’ with little intention of participating in creative online discussions. Finally the 
outcomes for Quadrant D show firstly the highest proportion of responses, namely 24% who perceive 
this situation to be relevant for e-learner “collaboration” together with 18% regarding this environment 
to be suitable for “learning teams”. These outcomes provide a tapestry for further discussion, especially 
when considering the education of pre-service teacher undergraduates seeking strategies for optimising 
their student success. The PVM [5] is intended to be adopted in e-learning Discussion Platforms to 
increase retention rate by matching e-teaching strategies to varying e-learner capabilities, thereby 
decreasing drop-out, attrition rates. 
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5 CONCLUSIONS 
The scope of online education and training is ubiquitous, with many advantages—including the 
convenience, for both e-learners and teachers, of being able to decide for themselves when and where 
to enter the virtual classroom. It offers significant and radical flexibility compared to traditional teaching 
and learning. Increasingly, the portability of laptops and handheld devices means greater access to 
online courses that are properly benchmarked [26].  

From the current research paper there emerges a need to create a community of practice (CoP for 
learners and teachers. Researchers Wenger [27], Thorpe [9], and Squire and Johnson [28] amongst 
others state that “communities of practice” can act as a vital catalyst for the initiation and development 
of shared knowledge, expertise and ‘know-how’ using online networks. Gornall et Al. [29] advocate that 
for some, the re-skilling of lecturers and teachers for online work amounts to a process of re-
professionalization. It is noted that further research to provide adequate training by such staff and 
institutions must also be at the forefront of developing and delivering such courses, in-house as well as 
reaching outward. At the same time, evaluation and pedagogical research by educational professionals 
are seen to be part of this aim. As Zhang and Nunamaker [30] conclude, “It is a daunting task to maintain 
a well-educated and high-performance workforce in the global economy of today.”( p.204). Whilst this is 
important for teachers’ ongoing employability it is also for the future career prospects of their learners in 
the manufacturing industry, medicine, business, law, the media, and the arts, as well as for lifelong 
learning. Networks of knowledge sharing are also having an effect on the emergence of newer 
educational professionals, teachers, “e-coaches,” and “virtual trainers” for online learning [29]. 
Interestingly Andrusyszyn, Iwasiw, and Goldenberg [31] observed that as the population of e-learners 
increased, so too did the need for developing guidance. This includes the use of learning systems and 
disruptive technologies due to obsolescence, as one enabling technology is replaced by another 
providing round-the-clock access to learning and teaching systems [21] in online pedagogy. 
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