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Caveat

“evidence shows that it is not the technology 
per se that changes learning and teaching but 
the pedagogical advantage we make of its use”

Price and Kirkwood (2008)

Price, L., and A. Kirkwood (2008) Technology in the United Kingdom’s higher education context. In S. Scott & K. 
Dixon (Eds.), The 21st Century, Globalised University: Trends and Development in Teaching and Learning (pp. 
83–113). Perth: Black Swan. 
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Blended Learning is…

“a combination of on-site (i.e. face-to-face) with 
online experiences to produce effective, 
efficient and flexible learning”

Stein and Graham (2016)

Stein, J., and C. R. Graham (2014) Essentials for blended learning: A standards-based guide. New York: 
Routledge. 
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face-to-face 
instruction

online 
instruction 

blended learning
Stein, J., and C. R. Graham (2014) Essentials for blended learning: A standards-based guide. New York: 
Routledge. 
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Why Blended Learning?

1. Improved instructional design
2. Increased guidance and triggers
3. Easier access to learning activities
4. Individualised learning opportunities
5. Increased engagement through social interaction
6. Time on task

Stein, J., and C. R. Graham (2014) Essentials for blended learning: A standards-based guide. New York: 
Routledge. 
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The Flipped Classroom 
Approach
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Traditional vs Flipped
Content 

delivered in 
class
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completes 
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support 
assimilation

Homework to 
consolidate

Content 
delivered at 

home

Student 
assimilation of 

content

Student 
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Teacher 
support to 
consolidate

Takes place in class Takes place at home

Takes place at home Takes place in class

Based on a graphic taken from Steed, A. (2012) The Flipped Classroom, Teaching Business & Economics, 
16, 9–11.
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Traditional vs Flipped

Traditional:
Lessons in class, homework at home

Flipped:
Lessons at home, homework in class
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Theoretical Basis
“To develop competence in an area of inquiry, 
students must: a) have a deep foundation of 
factual knowledge, b) understand facts and 
ideas in the context of a conceptual framework, 
and c) organize knowledge in ways that 
facilitate retrieval and application”

Bransford et al. (2000, p. 16)

Bransford, J. D., A. L. Brown and R. R. Cocking (2000) How people learn: Brain, mind, experience, and school. 
Washington, D.C.: National Academy Press.
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Theoretical Basis

“A ‘metacognitive’ approach to instruction can 
help students learn to take control of their own 
learning by defining learning goals and 
monitoring their progress in achieving them”

Bransford et al. (2000, p. 18)

Bransford, J. D., A. L. Brown and R. R. Cocking (2000) How people learn: Brain, mind, experience, and school. 
Washington, D.C.: National Academy Press.
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Activity (20 mins)
Read the description of the key elements of flipped 
classroom and select one or more flipped classroom 
examples to review. Consider the following questions and 
discuss what you discover in your group.
1. How do students gain first exposure prior to class?
2. Is there an incentive for students to prepare for class?
3. What mechanism is present to assess student 

understanding?
4. What kind of in-class activities has the lecturer 

introduced?
5. What potential pitfalls has the lecturer identified?
6. What went well?
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What are the key elements?

1. Provide an opportunity for students to gain first 
exposure prior to class;

2. Provide an incentive for students to prepare for 
class;

3. Provide a mechanism to assess student 
understanding; and,

4. Provide in-class activities that focus on higher 
level cognitive activities.

Brame, C., (2013) Flipping the classroom, Vanderbilt University Center for Teaching [Retrieved 12 February 2015 
from http://cft.vanderbilt.edu/guides-sub-pages/flipping-the-classroom/].
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A Flipped Classroom 
Exemplar
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Online Lectures
•Playlists of short (10–15 minute), narrated 
presentations

Week before 
class

Large Class Review Session
•Review of online material
•Learner response system

In class

Following
week

Small Group Active Learning
•Work in groups of 3–5 students
•Active problem solving
•Peer learning

One day before 
class

Weekly Online Quizzes
•Identification of student misconceptions
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Example Important 
Pedagogical 
Components
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Just-in-Time Teaching

“The most important single factor influencing 
learning is what the learner already knows. 
Ascertain this and teach him accordingly.”

Ausubel (1968)

Novak, G. N., E. T. Patterson, A. Gavrin, and W. Christian (1999) Just-in-Time Teaching: Blending Active Learning 
and Web Technology, Saddle River: Prentice Hall.
Ausubel, D. P. (1968) Educational Psychology: A Cognitive View, New York: Rinehart and Winston, Inc.
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Mastery Learning

Bloom, B. (1984) The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One 
Tutoring, Educational Researcher, 13(6), 4–16.

achievement score

lecture

one-to-one
tutoringmastery

learning
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Mastery Learning

Bloom, B. S., and J. B. Carroll. (1971) Mastery learning: Theory and practice, New York: Holt, Rinehart and Winston.

Learning 
Outcome

Formative 
Assessment

Feedback and 
Reinforcement



CDTL Engaging Learners | Enhancing Education

Weekly Online Quiz
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Weekly Online Quiz
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Weekly Online Quiz
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Weekly Online Quiz
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Peer Instruction

Mazur, E. (2009) Farewell, Lecture?, Science, 323, 50–51.
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Peer Instruction

Mazur, E. (1998) Peer Instruction: A User’s 
Manual, Englewood Cliffs: Prentice Hall.

Brief Lecture or Group Discussion 
(10 mins)

Concept 
Question

Individual:
Students to think and formulate answer

(2 mins)

Individual:
Students to commit to answer again

(2 mins)

Peer Discussion:
Students try to convince each other (3–5 

mins)
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Three Social Science 
Generalisations

King, G., and M. Sen (2013) How social science research can improve teaching, PS: Political Science and 
Politics, 46, 621–629.

1. Social connections motivate

2. Teaching teaches the teacher 

3. Instant feedback improves learning
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Active Learning Tutorial: 
Activating prior knowledge

activating prior
knowledge
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Active Learning Tutorial: 
Peer learning

peer learning
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Active Learning Tutorial: 
Facilitation

facilitation
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How to Design a Blended 
Learning Experience
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The Design Process

Write goals 
and 

outcomes for 
your module

Describe 
assessments 
that cover the 

outcomes

List activities 
that lead to 
outcomes 

and prepare 
assessments

Outline 
student 

workflow and 
create online 
components

Wiggins, G. P., and J. McTighe. (2005). Understanding by design. Alexandria, VA: Association for Supervision 
and Curriculum Development.
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Designing Learning 
Activities

Mirriahi, N., D. Alonzo and B. Fox. (2015) A blended learning framework for curriculum design and professional 
development, Research In Learning Technology, 23: doi:http://dx.doi.org/10.3402/rlt.v23.28451.

Passive

Active

Constructive

Interactive
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Zone of Proximal Development

Vygotsky, L. S. (1978) Mind in Society: Development of Higher Psychological Processes, Harvard University 
Press, 86–87.

students cannot do 
unaided

students can do
with guidance

students 
can do 
unaided

zone of proximal
development
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Model of Instructional 
Scaffolding

Wood, D., J. S. Bruner, and G. Ross (1976) The role of tutoring in problem solving, Journal of Psychology and 
Psychiatry, 17, 89–100.

Foundational 
Knowledge

• What students 
can do unaided

New Task
• What students 

can do with 
guidance

Scaffold
• Provided by the 

teacher

New 
Knowledge

• What students 
can now do 
unaided
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Intended Learning 
Outcome

On the completion of the module, students should be able to:
1. Describe the basic spectroscopic concepts that control 

the intensity and width of a spectral line.
2. Apply quantum-mechanical and group-theoretical 

principles to a variety of different spectroscopic 
systems.

3. Plan, organise, monitor and evaluate learning to 
become an effective self-regulating and reflective 
learner.

4. Analyse spectroscopic data to determine physical 
parameters that characterise small molecules.

5. Predict the spectral features that would arise 
depending on the structure of a small molecule.
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Using Flipped Classroom 
to Scaffold ILO

4. Analyse spectroscopic data to determine 
physical parameters that characterise small 
molecules.

Challenge: Traditional teaching does not 
authentically teach or assess real-world 
spectroscopic data analysis

Students need to be able to use technology, such as 
Excel, to do linear regression
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Online Introduction to Excel
• Integrate the use of Excel throughout the module
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Integrated into Weekly 
Quizzing
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Use in Active Learning 
Tutorials
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Align Assessment

• Individualized homework 
assignments

1. Linear regression (easy)
2. Erroneous example
3. Linear regression (hard)
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Align Assessment
• Open-book modelling test
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Creating a Prototype
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Features of a 
Rotational Spectrum
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Rotational Spectrum
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Does it Work?
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DesLauriers, L., E. Schelew and C. Wieman (2011) Improved learning in a large-enrollment physics class, 
Science, 332 862–864.
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Freeman, S., S. L. Eddy, M. McDonough, M. K. Smith, N. Okoroafor, H. Jordt and M. P. Wenderoth. (2014) Active 
learning increases student performance in science, engineering, and mathematics. Proceedings of the National 
Academy of Sciences. 111, 8410–8415.
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Crouch, C., and E. Mazur. (2001) Peer Instruction: Ten Years of Experience and Results, American Journal of 
Physics, 69, 970–977.
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Student Feedback: 
Online lectures

post-semester survey

pre-semester survey
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Student Feedback: 
Online lectures
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Student Feedback: 
Large class review sessions
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Student Feedback: 
Active learning tutorials
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Student Feedback: 
Weekly online quizzes
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Student Learning Gain

Cohen’s d = 0.59
p value < 10−16
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Effectiveness of Teacher

Cohen’s d = 0.57
p value < 10−22
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Thinking about flipping?
1. What learning environments do you have 

available?

2. How would you use your timetabled face-to-face 
contact time?

3. How will you ensure that your students are 
prepared for face-to-face class?

4. How would your face-to-face class differ from 
current practice?


