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Presenter
Presentation Notes
In the presentation today I will do a brief introduction. Give you a bit of context of the research, briefly explain the conceptual framework, explain how the data was collected and analysed. I will then present some preliminary conclusions and recommendations.



Introduction
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https://kirstynwright17754103.wordpress.com/2015/06/01/becoming-a-digital-teacher/

Presenter
Presentation Notes
Advances in technology and the promise of increased student participation and improved outcomes encouraged experimentation with alternative instructional approaches. Online and face-to-face teaching has been combined into blended or hybrid learning. Many courses are transformed into “BLENDED LEARNING” courses without undergoing proper redesign and evaluation.  To prevent a mismatch between modality and content




Aim 
To assess the 

effectiveness and 
efficiency of a large, first 

year biology blended 
learning course
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Presenter
Presentation Notes
Many courses has technology added onto them without proper consideration and evaluation of the impact of the resulting blend. Our aim for this study was to interrogate the blend of a large first year biology class in a holistic manner and using a unique lens. In order to do this we first had to define what we mean by effectiveness and efficiency. 
Each and every learning opportunity made available must be unique in their contribution to learning. 
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Active 
learning

Effectiveness
&

Efficiency

Chickering and Gamson, 1987

Presenter
Presentation Notes
 Before we can start with the data and analysis we have to define what we mean by effectiveness. In this study, we define effectiveness in terms of the quality of the course design, the cost involved and its efficiency in supporting student success. By defining effectiveness in terms of cost, we add an economical consideration in the resource-restricted context of a developing country.
We conceptualized learning effectiveness as an outcome of effective pedagogical practices. The 7 principles of effective undergraduate teaching provides the framework for this study. These seven principles are in short, Student lecturer contact, encouragement of collaborative learning, prompt feedback, promotion of active learning, emphasizing time on task and lastly communication of high expectations and respecting the diversity of learners within your course. 
In our view, learning efficiency requires that each learning opportunity in a course is essential and unique in its contribution to learning, and that the blend of learning opportunities is optimized to benefit all students, but specifically the at-risk and borderline students. In essence, the blend must offer learning opportunities from which the largest group of students can benefit while being cost effective for the students as well as the institution. 
Unique- To avoid duplication or redundancy




Context: MLB 111

Face-to-Face 
(compulsory)

Theory classes

Face-to-Face 
(compulsory)

Tutorial classes (small 
groups)

Online
(compulsory)

Connect quizzes

Online 
(voluntary)

Learnsmart assignments &
Virtual classrooms

MLB 111
Instructional 

model

6

Presenter
Presentation Notes
The course that we investigated for this study is an large first year biology course. MLB 111 is a high impact gateway module in the Faculty of Natural and Agricultural Sciences at the University of Pretoria. The course has about 1500 students and is presented in the first semester of the academic year. This is the blend that we investigated in this study. 
The activities in this blended learning course aims to address the 7 principles of effective learning as mentioned by doing the following…
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Face-to-Face 
(compulsory)

Theory classes

Face-to-Face 
(compulsory)

Tutorial classes (small 
groups)

Online
(compulsory)

Connect quizzes

Online 
(voluntary)

Learnsmart assignments &
Virtual classrooms

Contact between students & lecturers
Reciprocity and cooperation among students

Active learning
Communication of high expectations

Timely feedback

Time-on-task

Diverse talents and ways of 
learning

Contact between students 
and lecturers

Diverse talents and ways of 
learning

Active learning

Presenter
Presentation Notes
The face-to-face part of the course were all compulsory and were run on the peer learning model proposed by Eric Maruz. To capture engagement in these classes we used Clickers and all marks were logged into the learning management system. The face-to-face classes and aimed to facilitate contact between lecturers, cooperation among students, active learning and communication of high expectations. There were three online components to this course. Firstly the connect tests students had to complete after the section of the work were completed in class. These were open book tests and students could do them in their own time. The aim of these tests were to provide prompt feedback, promote time on task and to respect that students learn differently. In conjunction with these we also had Learnsmart and virtual classrooms that were not compulsory but engagement with these were still logged into the LMS. The virtual classrooms aimed to facilitate more contact between students and facilitators where the Learnsmart aimed to diversify the ways of learning and to promote active engagement with the work. So therefore all elements of effective pedagogical practices were covered in this course design.
All 7 principles are covered. Contact learning opportunities vs virtual learning opportunities are complementary design in terms of efficiency min 49
Efficiency must avoid duplication or redundancy
ALL 7 is there, complementary, online and face-to-face are not identical complementary in many ways. 



Conceptual framework

8The “Murky Middle” Project, SSC 2014
Kritzinger, Lemmens, Potgieter, (in press)

Presenter
Presentation Notes
To facilitate the analysis and evaluation of this course we have used a unique lens to study the effectiveness of the blend, that of stratifying the sample into three distinct performance groups. This will enable a more nuanced understanding of the engagement of different subgroups in the sample with specific learning opportunities and their contribution to student performance. These groups can be described as follow:
The students at-risk of failing without substantial intervention
Those that are likely to pass without needing help 
And those that the outcome are difficult to predict, termed the murky middle.  We content that adding this middle group to the analysis will enable us to design a course that will have an impact on the at-risk and borderline students, with the promise of higher throughput rates and a higher return on investment.  

In a previous study we define the MM for the MLB 111 class and subsequent analysis for this paper was done according to those predefined groups. 
The research / literature shows that 52 Minutes



Research questions
To assess the effectiveness of the blend of 
learning opportunities 
RQ1: What are the differences in the 
uptake of learning opportunities by the 
likely-to-pass (LTP), murky middle (MM) 
and at-risk groups of students?
RQ2: Which of the activities in the blended 
learning environment are associated most 
strongly with success for the MM?

9

Presenter
Presentation Notes
In order to address the overall aim we formulated these research questions.



Methodology
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Period 1 (Before semester test 1) 
Tutorials – 7 Learnsmart – 5 
Connect tests – 4 Virtual Tutorial – 9 
Class participation – 10 

Period 2 (Between semester test 1 and 2)
Tutorials – 3 Learnsmart – 3 
Connect tests – 3 Virtual Tutorial – 5 
Class participation – 8 

Period 3 (Between semester test 2 and final 
examination
Tutorials – 1 Learnsmart – 2 
Connect tests – 1 Virtual Tutorial – 5 
Class participation – 5 

Presenter
Presentation Notes
In addition to the analysis of the three groups we also analysed the data over time. We performed an analysis in what we call period one which were all the data gather from the start of the semester to before the first summative assessment and period 2 which were between the first summative assessment and the second summative assessment. We did not analyse period 3 as the data for this part of the semester was too little for proper statistical analysis. 
In the first analysis we did an analysis of variance to see the difference in engagement for the three different groups over the two time periods. The ANOVA was followed by a post hoc test to determine between group differences and partial eta squared was used to calculate effect size. 



Results

12

Activities before semester test 1

(period 1)

Activities between semester test 1 

and 2

(period 2)

C
om

pu
ls

or
y 

ac
tiv

iti
es

Vo
lu

nt
ar

y 
ac

tiv
iti

es

Presenter
Presentation Notes
Significant difference between all pairs of groups. 
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Peer led 

tutorial 

classes

Average %

77% 81% 88% p(1/2)<0.001

p(1/3)<0.001

p(2/3)<0.001

0.070 71% 74% 80% p(1/2)=0.120

p(1/3)<0.001

p(2/3)<0.001

0.04

Connect

Online quiz

Average %

p(1/2)<0.001

p(1/3)<0.001

p(2/3)<0.001

0.087 p(1/2)=0.015

p(1/3)<0.001
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Participation
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p(1/2)<0.001

p(1/3)<0.001

p(2/3)=0.277

0.031 p(1/2)=0.012

p(1/3)=0.005

p(2/3)=0.974

0.012

Virtual

classrooms

total count

p(1/2)=0.068

p(1/3)=0.933

p(2/3)=0.019

0.037 p(1/2)=0.401

p(1/3)=0.576

p(2/3)=0.952

0.002

Presenter
Presentation Notes
Significant difference between all pairs of groups. 
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Presentation Notes
Significant difference between all pairs of groups. 
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p(2/3)<0.002

0.035

Presenter
Presentation Notes
Significant difference between all pairs of groups. 



Power of Prediction 76%ALL Groups over the whole semester 

Module pass rate: 80% 
Exam pass rate: 52%

Presenter
Presentation Notes
CHAID analysis, 
At the top you have the outcome variables, under that predictor variables 
The size of the red / green bar indicates percentages of students that passed or failed.
In the exam we had an equal number of students that passed and failed the course. Please note that this CHAID use only the exam marks and not the semester mark which has formative assessments and practicals during the semester. Our final pass was much better than this but the using the exam mark give us better sensitivity. It is such a sensitive gage we used this as an outcome. 

Gehoor moet weet daar is ‘n sterk voorspeller en 2de sterkste voorspeller
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Power of prediction 73%MM with first summative assessment

Presenter
Presentation Notes
Why the first summative assessment. We must understand the MM better. That is where the odds are even and we equip them 
We would like to understand what helps them better. As shown before we had three periods of analysis and for the MM the power of prediction before the first summative assessment is the strongest giving us a clearer picture. It is also critical for us to intervene as early as possible as they will struggle to overcome setbacks.  We need to give them a headstart

Exactly the same picture. 



19

Activities before semester test 

1
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Activities between semester test 1 

and 2
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Peer led tutorial 

classes

(Average %)

80% 87% 0.001 0.145 75% 77% 0.144 0.007

Connect Online 

quiz

(Average %)

67% 79% 0.001 0.058 76% 62% 0.001 0.043

Participation in 

class

(total count)

8.7 9.2 0.001 0.024 6.7 7.1 0.10 0.022
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lu
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Learnsmart

(Average %)
19% 35% 0.007 0.056 9% 17% 0.004 0.027

Virtual classrooms

(total count)
3.0 2.5 0.340 0.016 0.26 0.33 0.431 0.002

Presenter
Presentation Notes
There are 4 elements where there is a significant difference in period one and in period 2 there are two. This has implications for course design and student advising. 
Students must be informed that the activities highlighted are of critical importance to success in this course. 
Interestingly, Learnsmart here has a medium effect size and although we do not see it in the CHAID the performance there is a significant difference in performance in Learnsmart for the two groups within the MM. 
In period 1 there were 4 activities where performance were significantly different and in period 2 there were 2. 
Virtual classrooms does not seem to seem to contribute to the Efficiency of the course and could possibly be used differently or not at all. 
Differences disappeared – that is a reason for concern



Conclusion
• Small face-to-face classes and 

regular online quizzes 
contribute most to success

• Limited meaningful engagement 
with optional activities

• Motivation to keep up with work
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Presenter
Presentation Notes
In conclusions. In this study we get results that help us in course design as well as in student advising. Firstly we saw that small, face-to-face classes were the most important learning opportunities and that there were little meaningful engagement with optional activities.
In addition we saw that in some instances the MM lost ground in terms of performance. Our hypothesis is that these students are overworked or lose interest. Thus, in terms of student advising students must be motivated constantly to not give up on attending classes and tutorials and lecturers must carefully structure learning opportunities to not contribute to the overloading, keeping in mind that each opportunity must be unique in their contribution to student success.  



Conclusion

• Efficient courses to avoid 
overload 

• Optional activities used for 
enrichment for likely-to-pass 
students

21



THANK YOU.



Categorisation by means of CHAID analysis
CHAID: Chi-squared Automatic 
Interaction Detection (Kass 1980)

Grade 12 
Physical 
Sciences

>81%72 -
81%

<72
%

1 2 3

Power of prediction: 
72.3%

Presenter
Presentation Notes
CHAID analysis is a statistical data segmentation technique and one which generates a particularly powerful display that supports interpretation of the results. The technique was developed in South Africa by Kass (1980) and forms part of a battery of statistical techniques used for prediction modelling. The CHAID model examines the relationship between predictor variables and an outcome variable. The sample is randomly split in two groups of roughly equal size where one half is used for the development of the model and the other for validation.  It creates a tree diagram by identifying the most important predictor variables associated with the outcome variable and then grouping the students into ‘homogenous’ categories by splitting the first predictor variable into groups that are significantly different from each other. After the first split is made, the model proceeds to the remainder of the predictor variables to find another significant variable that contributes to explaining the outcome variable and then splits the students into homogenous categories. The model repeats this process until there are no significant contributions left (Nisbet et al. 2009). 
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77%

(SD= 19%)

81%

(SD= 15%)

88%

(SD 11%)

p(1/2)<0.001

p(1/3)<0.001

p(2/3)<0.001

0.070 71%

(SD= 21%)

74%

(SD= 18%)

80%

(SD= 12%)

p(1/2)=0.120

p(1/3)<0.001

p(2/3)<0.001

0.04

Connect

Online quiz

Average %

62%

(SD= 30%)

72%

(SD= 26%)

82%

(SD=

20%)

p(1/2)<0.001

p(1/3)<0.001

p(2/3)<0.001

0.087 60%

(SD= 29%)

66%

(SD= 27%)

79%

(SD= 20%)

p(1/2)=0.015

p(1/3)<0.001

p(2/3)<0.001

0.086

Participation

in class

total count

8.2/10

(SD= 2.5)

8.7/10

(SD= 2)

9.1/10

(SD= 1.7)

p(1/2)=0.007

p(1/3)<0.001

p(2/3)=0.072

0.027 6.3/ 8

(SD= 2.1)

6.6/8

(SD =1.9)

7.1/8

(SD= 1.3)

p(1/2)=0.037

p(1/3)<0.001

p(2/3)<0.002

0.035

Vo
lu

nt
ar

y 
ac

tiv
iti

es

Learnsmart

Average %

17%

(SD= 28%)

26%

(SD= 34%)

30%

(SD=

36%)

p(1/2)<0.001

p(1/3)<0.001

p(2/3)=0.277

0.031 8%

(SD= 20%)

13%

(SD= 26%)

13%

(SD= 26%)

p(1/2)=0.012

p(1/3)=0.005

p(2/3)=0.974

0.012

Virtual

classrooms

total count

2.02/9

(SD= 1.5)

2.6/9

(SD= 2)

1.9/9

(SD= 1.4)

p(1/2)=0.068

p(1/3)=0.933

p(2/3)=0.019

0.037 0.2/14

(SD= 0.7)

0.3/14

(SD= 0.8)

0.27/14

(SD= 0.7)

p(1/2)=0.401

p(1/3)=0.576

p(2/3)=0.952

0.002
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