
McEachern & Associates Consulting Inc.

Presentation Skills 

!

Essential Design Tips 
2015 

!1



McEachern & Associates Consulting Inc.

GROUPATWORK 
!

Alison McEachern created GROUPATWORK to help individuals and groups 
develop and express their  ideas through effective collaboration, communication 

and presentation skills. We help people improve their ability to: 
	 •Engage groups in collaborative problem solving and decision making 

processes 
	 •Express themselves clearly through presentations or written 

communication !
We offer public workshops on presentation and facilitation skills. We also provide 
online learning tools for those who cannot attend our publicly offered workshops. !

Alison McEachern is the owner of Groupatwork, a company that specializes in 
helping people develop their ability to collaborate effectively and engage others 
through participation. Alison's unique approach to her work has been shaped 
through 22 years of facilitation and training experience; graduate studies in 
education and counselling; and her early collaboration with some of Canada's 
most talented trainers and facilitators. She has led workshops that have been 

attended by over 5,000 people throughout the United States and Canada. !
www.groupatwork.org 

902-293-6688 

!2



McEachern & Associates Consulting Inc.

Table of Contents 
!
!
Introduction	 4                                                                                                  

Design and Delivery Tips	 8                                                                           

How Humans Learn	 15                                                                                  

Bibliography	 35                                                                                                

Appendices	 40                                                                                                 

!3



McEachern & Associates Consulting Inc.

Introduction 
If you are reading this, you are a Primate. You sit somewhere between 
the Chimps and Gorillas. So, why is this an important point? Because 
humans, like all animals, have particular traits. When we design a 
presentation, a lecture or a workshop and then deliver it, we have to 
do so with human nature in mind. More to the point: We have to do so 
with the human mind in mind. 
!
Being bored isn’t good for our health and it isn’t good for our 
attention span... 

!
Humans, as you’ve by now discovered, don’t like to be bored. Not only 
does being bored make it difficult for us to concentrate, it’s also bad 
for our health. The saying, ‘bored to death’ is more than just a saying. 
Being in a prolonged stated of boredom “is linked to a tendency to 
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smoke, drink too much, and take drugs. That’s not mention more 
mundane but equally unhealthy behaviours, such as comfort-eating 
your way through tedium.” (BBC Future, “Why boredom is bad..., 
December 22, 2014) 
!
When we’re bored we perceive our environment as monotonous and 
uninteresting (e.g., Hamilton, Haier, & Buchsbaum, 1984 & Hill and 
Perkins, 1985). Boredom begins with a feeling of lethargy, and then 
leads to a sense of restlessness and irritability. It distorts our sense of 
time. The German term for “boredom”, in fact, is ‘langweile’ which 
means “long period of time”. When we’re bored, we find it hard to 
concentrate. We have to force ourselves to maintain our attention on 
a task or a speaker. Research indicates that it’s hard for people to 
sustain that effort for very long and so we don’t (Fisher, 1993; 
Hamilton, 1981; Harris, 2000; Todman, 2003). This explains why the 
retention rate of an uninteresting lecture is less than 20% after the 
16-minute mark. 
 

Speaking of 
boredom… 
!
Imagine a typical 
corporate 
boardroom. 
There’s a 
presenter at the 
front of the room. 
The lights are 
dimmed. She 
begins her 
presentation with, “Bear with me while I cover these slides... There’s 
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a lot of information to get through, so if you could save your questions 
until the end, I would appreciate it.” She begins to read the text on 
her PowerPoint slides. Occasionally, she turns to the audience and 
asks if they have any questions. They don’t. She soldiers on. At the 5-
minute mark, people start getting bored. Most force themselves to 
continue to pay attention. But, eventually some begin to distract 
themselves. They check their devices, or speak to the person beside 
them, or doodle, or do other work or find a reason to duck out of the 
meeting room for a little while. The speaker may be doing her job of 
‘covering’ the information but very little learning is taking place. 

In order to help people learn, we need to capture their interest. we 
need to design and deliver our presentations, lectures, workshops in 
a way that meets the needs of the human learner. In this article, we’ll 
explore the research behind how our brains process information and 
what you can do as a presenter to accommodate those tendencies. 
You’ll become better at presenting to humans. 
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!
The first part of this paper presents Design and Delivery Tips that 
can help you increase participant engagement, and improve 
retention. It will also help you design a presentation, lecture or 
workshop that is more enjoyable for you to deliver. I’ve placed the 
Tips section first because you might need some quick ideas for a 
presentation that you have to deliver in the short term. After the 
Tips, you will find the research upon which these tips are based. You 
can read this when you have some time to delve into how the human 
brain processes information. 
!
First, the tips… 
!

!
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Design and Delivery Tips 
!
Calculate the amount of information you can include... 
1. Calculate how much information you can realistically convey in 

your allotted time. Remember that the audience can process 120 to 
140 words-per-minute for new content even though you might be 
capable of speaking at a rate of 180 to 220 words-per-minute 
(Chattopadhayay, Dahl, Ritchie, Shahin 2002). 

2. Once you’ve calculated the amount of content you can convey, 
identify the most important points that you’ll include in your 
presentation. Put the rest in your reference materials but don’t try 
to ‘cram’ them into your presentation. If you do, you’ll bury your 
most important points under a mountain of information and people 
won’t retain them. 

!
Location, location, location... 
3. Put your most important 

information up front, 
within the first 10 
minutes. 

4. Organize your 
information into 
patterns or themes. Our 
brains are designed to 
identify patterns. If you 
don’t organize your 
information into key 
themes or categories, 
you’re asking your 
audience to do so. They 
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probably won’t. Research shows that the more we organize 
information as it goes into our heads, the better able we are to 
retrieve it (Schraw, Mccrudden, 2013). 

!
Use discussions to ‘refresh’ the screen and get a new first 5-
minutes... 

5. Insert a two-minute pairs discussion every 15 minutes throughout 
your presentation. When you reconvene, you have a new first 5-
minutes and the audience’s attention span is fresh (Howard, 1994; 
Rossi & Nimmons, 1991). 

6. Use a variety of discussion types to 
engage your audience. Large group 
discussion can get pretty boring if it’s 
the only discussion type you use. 
Incorporate small group discussion 
(pairs, trios, quads) to activate prior 
learning and to break up the monotony. 

7. Incorporate discussions throughout 
your presentation or lecture. Don’t use 
them as a throw away piece at the end 
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of your presentation. 
8. Conduct your closing remarks after your final Question and 

Answer Session. If you don’t, then you’re delegating closure to 
your audience and the most disgruntled person in the room might 
do your closure for you and you might wish that they hadn’t. 

!
Design your questions... 
9. If the only question you ask is, “Are there any questions?” you 

won’t get many questions. It’s boring and it only asks people to 
highlight the ways in which you have confused them or let them 
down.  

10.Use Bloom’s Taxonomy, for example, to help you create the 
question you need, for 
example: 
•Recall - What are the most 
important points that you are 
taking away from this 
evening’s module? 
•Comprehension - How would 
you describe this concept, in 
your own words, to someone 
who has never heard about it 
before? 
•Application - How will you 
apply this information when 
you return to work? 
•Analysis - Consider the 
implications of this approach 
for your clients. What are the 
advantages and disadvantages 
they might experience as a 
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result of it? 
•Evaluation - Think about the work we currently do... How are 

we doing in living up to the principles we have discussed in this 
part of our session? 

•Synthesis - Based on your experiences in this field, what 
model would you create to alleviate this problem we 
experience? 

•Each question yields a very different set of results. We need to 
give some deep thought to what the purpose of our discussion 
is and then design the question that will take us there. 

11.Ask people to discuss their own experiences and insights 
regarding the topic. This not only activates prior memory (making 
fertile ground for new related content) but it also enriches the 
content. Your participants are most likely at least as smart as you 
are and, in some ways, may be smarter... Use their knowledge to 
enrich the content. 

!
Use repetition to foster retention... 
12.Ask the audience to discuss 

both what is clearer as a 
result of the presentation (or 
part thereof) and what 
requires clarification. By 
doing so, you’re inviting your 
participants to repeat your 
most important points 
thereby enhancing retention. 

13.End with a ‘Minute Paper’. A 
‘Minute Paper’ is an 
individual activity conducted 
at the end of a session which 
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asks participants to take a minute to write down, as quickly as 
possible, everything they want to remember from the session. At 
the start of the next session, invite partners to review their notes 
with each other. This reinforces prior learning and taps into the 
social aspect of memory. 

14.Conduct a ‘Check Out’ at the end of the session which invites each 
learner to report to the large group the one thing that they take 
away from the session. Each individual reminds the others about a 
key point that they may have forgotten. 

!
Use low stakes tests as a way of fostering retention... 
15.Memory is reinforced through the active retrieval of information, 

not the passive reception of information. Conduct mini-tests, fun 
quizzes, or game shows that invite learners to retrieve memories 
they have started to form regarding key content. Allow 
participants to take the quizzes with a partner. This also reinforces 
memory since social, auditory and visual senses are activated. 

16.Check out Quizlet for an interesting way of creating study aids and 
quizzes. 

!
Top up… 
17.Ask learners to tell you what they already know about the topic at 

hand… Record their responses on flipchart, or, if literacy isn’t a 
concern, invite them to record their current knowledge on flip 
chart. Use their flip charted content as a visual aid and ‘top up’ or 
add to their points if they’ve missed or misunderstood something. 
Put bullets on their points. Give it a header. Turn it into a stunning, 
living visual aid and skip the PowerPoint slide you created that 
contained the same content. 

18.Remember… Being redundant is different than repetition. We’re 
redundant when we tell people what they already know. We’re 
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using the power of repetition when we give participants a chance 
to remind each other of information that they find helpful and 
relevant. 

!
Get out of the way… 
19.Use a pairs-to-large-group-discussion approach to large group 

discussion. Give people a minute or so with a partner to respond to 
your question before opening it up in large group discussion. This 
gives people a chance to prepare, to talk, and to have control of the 
conversation. All things that humans like. 

20.In large group discussion, remember that most of the words 
should come from your audience. If you expand on every point 
they make, you’re ‘hogging the microphone’. Listen deeply, thank 
individuals for their comments and hear from the others who want 
to share. Don’t give in to your need to talk. In large group 
discussion, the learners get the floor. You can sum up at the end if 
necessary, correct if need be or top up after the discussion 
concludes. 

!
Manage the energy level of your room… 
21.Burn some calories. Delivering a presentation, lecture or 

workshop requires physical exertion on the deliverer’s part. Since 
your job is to manage not only the content, but also the energy in 
the room, you need to model the level of energy required to learn 
the content. 

22.Keep the lights on. People get sleepy when the lights are dimmed. 
If people can’t read your slides when the lights are on, switch to flip 
chart or switch to dark background with white font for your slides. 
Whatever you do, leave the lights on. 

23.If you’re using PowerPoint, be sure to give your learners a break 
from them. Use the ‘b’ button to turn them off. Reclaim your 
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rightful position on centre 
stage when the slides are 
off. As a general guideline, 
your slides shouldn’t be on 
for the duration of your 
presentation, lecture or 
workshop. They’re 
supposed to supplement 
key content, not serve as 
speaker’s notes. 

!
Be more interested in your 
learners than your slides… 
24.You need to observe your learners. Are they interested? Are they 

engaged? Are they ‘getting it’? You can’t pick up on those 
important cues if you’re spending half of your time managing or 
looking at PowerPoint slides. 

!
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How Humans Learn 
The goal of a presentation is to 
firmly plant our most important 
points (more to be said about 
this later) in people’s long-term 
memory so they can recall it 
when they need it and, ideally, 
use it as prescribed. This means 
getting our message into people’s 
short-term memory first. 
!
You may be surprised to learn 
that the retention rate for 
humans in the first five minutes 
of a presentation is 
approximately 70% of the 
information conveyed. After five 

minutes, our attention starts to wander. We wonder what we’ll cook 
for supper. We wonder if we unplugged the iron before we left the 
house. We wonder when the presenter is ever going to stop talking. 
It’s just what happens. Realistically, we can expect that people will 
give their undivided attention to something for about 5 minutes. This 
tendency leads to a drastic decline in retention rates during the 
course of a workshop. Twenty minutes in, your assembled humans 
are only absorbing about 20% of what you are delivering (Hartley and 
Davies 1978). 
!
Committing information to long-term memory requires first getting it 
past the gate of working (short-term) memory. As an instructor, you 
can make use of the brief interval when new information is perched in 
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your student’s short-term memory. How you organize and present 
new learning can have a direct impact on whether it remains in the 
learner’s working memory long enough to pass into long-term 
memory or flies out of mind with the myriad other forgotten details of 
life.  In the following chapters, you’ll learn how to guide participants 
in selecting and processing new material to help them hold onto the 
knowledge you wish to impart.   
!
Some background on memory 
!
An Information Processing Model developed in the 1950s holds that 
there are three main components to human memory: sensory 
memory, working memory, and long term memory.  
Sensory memory processes are rapid and unconscious (spanning 
one-half to three seconds). Incoming sensory stimuli are received as 
fragmented bits of information that are synchronized during 
transmission to the brain. The brain automatically tags incoming 
stimuli with either a positive or negative value. After information 
enters sensory memory, it is either deleted or passed on to working 
memory.  
!
Working, or short-term memory, is a temporary storage system 
where information is assigned meaning, linked to other stored 
information, and where mental operations such as inference-making 
occur. Information passes out of working memory quickly (within 2 to 
20 seconds). In order to move into long-term memory, some type of 
intervention—like mental rehearsal or an association with existing 
knowledge—is needed. The amount of information that can be held in 
short term memory at any given time is about 4 to 5 items.  
Long-term memory is our mind’s highly organized, more permanent 
information storage system. Our long-term memory can store 
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millions of pieces of information for very long periods of time. We 
retrieve information from long-term memory for active processing in 
our working memory. Information does not just sit undisturbed in 
long-term memory. It is constantly being organized and reorganized 
as new links between new and existing information are made.  

Learning is a social activity 
!
While the study of memory has tended to focus on individual 
performance, recent research suggests that being part of a social 
group also influences our ability to recall information. One study 
(Harris et al 2010) presented long-term married couples with a series 
of memory tasks. Individuals and couples were questioned about 
their ability to remember items ranging from simple word lists to 
more detailed, autobiographical material. The study found that when 
couples worked together and shared strategies for recollecting (such 
as cueing each other back and forth and repeating and elaborating on 
each other’s words), recall improved. Things fell apart when couples 
couldn’t agree on a particular approach to recalling information or 
when partners corrected each other in ways that inhibited the other 
person. In other words, agreeing on how to recall information and 
supporting each other in the process can help the whole group 
remember better.  
!
The impact of social groups on learning and recalling information was 
also considered in a study of how Canadian participants learn about 
and remember the “War on Terror” (Shahzad, 2010). The study found 
that the shaping and recalling of information is inseparable from a 
learner’s social relationships, political and cultural outlooks, and 
historical experiences. This study found that participants are 
situated in various “interpretative communities” that play a key role 
in their knowledge acquisition and retention. Interpretative 
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communities may include family, friends, political, and/or social 
groups that collectively influence and guide what individuals learn 
and recall. The study identified teachers as a key interpretative 
community due to their influence on the flow of information in their 
selection of learning materials. A key role for teachers, the 
researcher suggests, is to be aware that all participants come to class 
with “with deeply entrenched narratives about the past and present” 
and to recognize that these narratives directly impact their 
absorption and retention of knowledge.  
!
Cortright et al (2003) found that student performance and retention 
of course material was improved by collaborative group testing. In a 
study involving an undergraduate physiology class, participants were 
given an exam in which the experimental group and control group 
were tested individually on material. Over the ensuing weeks, the 
class was retested on the material. The experimental group was 
broken up into pairs and allowed to collaborate on answering 
questions. Their ability to recall information was compared to 
participants who were re-tested as individuals. The study found that 
collaborative testing increased student test performance and 
retention of the course material over time. Participants reported that 
they had a better understanding of the material and greater self-
confidence in their knowledge after working collaboratively on 
answering questions. The participants also told researchers they had 
more positive relationships among themselves and with instructors 
as a result of the group work.  
!
Taking a load off: lightening the cognitive burden 
!
Human beings have limits on their ability to process information. We 
use all sorts of strategies to help sift through and choose from the 
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millions of bits of incoming data that shape our daily lives. Selective 
processing is one such strategy. We use selective processing to 
intentionally focus attention and brain power on information that we 
decide is most relevant. The most successful learners are people who 
are able to quickly identify the information that is most relevant to 
them.  
!
Automaticity refers to automatic processes occurring in the brain 
(such as recognizing previously learned words or concepts) that can 
help us better process new information by integrating it into 
knowledge we already have.   
!
The capacity of the mind to process and retain information is 
impacted by the cognitive load placed on a student during the 
learning process. Cognitive Load Theory suggests that each 
information processing task imposes cognitive demands that need to 
be met in order for a learner to absorb and retain new learning. 
Selective attention and automaticity are strategies we consciously or 
unconsciously use to meet the cognitive demands place on us by new 
information. Effective teachers can further help reduce the cognitive 
burden placed on participants by developing strategies for reducing 
cognitive load (information overload) in the classroom.  
!
Mayer and Moreno (2003) recognized that learning activities need to 
be sensitive to the cognitive load placed on participants. In a study 
involving multimedia learners, the researchers identified three types 
of cognitive demands placed on participants. Essential processing 
involves the cognitive processes required for making sense of 
material (in the case of multimedia learning: selecting words, 
selecting images, organizing words, organizing images, and 
integrating information). Incidental processing includes cognitive 
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processes that are not required to make sense of the material, for 
example, the processing of background music in a presentation. 
Representational holding describes the processes used to hold a 
concept, word or image in working memory, for example, keeping a 
mental image in mind while reading a text. 
Research into consumer behaviour sheds further light on the value of 
reducing cognitive load when presenting new information. Studies of 
shoppers show that people exert huge mental energy when 
processing information about new products and that they are more 
likely to choose a product that requires less effort to evaluate. 
Presenting consumers (and by extension, learners) with more guided 
choices clearly gets better “buy-in”.  
!
Understanding the adult learner 
!
Ota et al (2006) state that adult learners “need to know”—and 
instructors thus need to make a case for how and why learning is 
relevant to their participants. Adult learners have a strong self-
concept and see themselves as responsible and capable. They are 
action-oriented and want to be able to apply what they learn directly 
to everyday situations. Adult learners also tend to be highly 
motivated to learn for both personal and professional reasons but 
their motivation can decline in inappropriate learning environments.   
For this reason, creating a learning environment that taps into the 
learner’s life experience and allows self-directed learning are good 
approaches.  By using experiential teaching methods (discussions, 
case studies, simulations, problem-solving tasks), instructors can 
build on an individual’s existing knowledge base.  
!
!
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!
The effectiveness of lectures for adult learners 
!
The research on lecture formats and learning outcomes may not 
sound all that encouraging at first glance. Learners retain only a 
small percentage of a lecture’s main ideas (from about 15% to 40%), 
and studies show that listeners process information less effectively 
than readers. Participants generally have difficulty following a 
lecture topic unless information is strategically repeated. Research 
has also shown that lecture audiences tend to “zone out” at the 10 to 
15 minute mark.  
!
This is not to say, however, that traditional lectures should be 
abandoned. A well-structured and well-timed lecture can be a very 
effective teaching tool that lets you clearly and succinctly transfer a 
lot of knowledge from multiple sources. A lecture format also allows 
the instructor to adapt and orient information to the needs of the 
learner and to focus on key concepts. Instructors who understand the 
cognitive constraints of their learners can fine-tune the delivery of 
lecture material to make the most of natural lapses in their 
participants’ attention.  
!
Some benefits and drawbacks of an active learning approach 
!
A study involving 2nd year university math participants (Cavanagh 
2011) found that delivery of training through “lectorials” (lectures 
interspersed with interactive learning tasks every 10 to 15 minutes 
vs. lectures only) led to improved learning outcomes for participants. 
Almost all participants reported that active learning activities of this 
type had helped them to better understand the material. Participants 
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said that small- and large-group discussions gave them greater 
opportunities to formulate and express their opinions and to critique 
the new information. They also reported being more interested and 
engaged in the material, regarding it as “practical” and “relevant”. 
Researchers found too that participants tended to prepare more for 
classes knowing that they would be called on to participate.  
!
Another study involving learners in a university biology course 
(Walker et al, 2008) found that active-learning participants tended to 
outperform lecture-only participants in follow-up tests. Significantly, 
the participants who showed most improvement were previously at 
the bottom end of the performance curve. The researchers suggest 
that a more inclusive and active teaching method could particularly 
benefit at-risk populations. The study also found a significant increase 
in class attendance for active-learning participants, who placed more 
value on attending class and reading the course text than did lecture-
only participants.  
!
A few drawbacks to the active-learning method in the biology class 
were noted and are worth considering. Instructors in the active 
learning environments tended to receive less favourable evaluations 
than their lecture-only colleagues. Researchers acknowledge that less 
positive student evaluations may make instructors think twice about 
using this approach.  Active learning participants also reported lower 
confidence levels in their science-related skills than did their lecture-
only counterparts.  The researchers speculate participants didn’t 
think they were learning as much because very little material was 
directly presented.  In short, some learners may have a bias in favour 
of a lecturer’s authority and thus resist a style of teaching that 
incorporates group knowledge. The researchers recommend that 
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learners be made aware of why teaching methods other than lectures 
are chosen as the most effective means of delivering information.  
!
One study (Armbruster et al, 2009) found that the use of “clickers” 
by participants to immediately and anonymously answer posted 
questions had a positive effect on learning outcomes. In this study, 
clickers allowed participants to check their own learning progress 
and identify knowledge gaps in real time without embarrassment or 
penalty. Researchers concluded that having the answer results 
immediately available to instructors also helped teachers quickly 
identify and address student misconceptions as they became 
apparent.  
!
Research into the effectiveness of peer-led workshops provides 
support for valuing group knowledge as well as the “specialist” 
knowledge of a teacher (Preszler, 2009). One study involving 
university science participants found that student peer leaders were 
helpful in interpreting and relaying the instructor's knowledge and 
expectations as well as participants’ responses and concerns. Having 
student peers act as teaching supports was shown to help create an 
environment that promoted communication and cooperative learning 
among participants. Test results from the study revealed a significant 
spike in grades, particularly among non-white participants, when 
peer leaders were involved in teaching.  It is also interesting to note 
that females' grades and retention in the peer-supported course 
particularly improved. Other studies support these findings, 
indicating that inclusive, collaborative approaches to learning lead to 
greater student retention, particularly among marginalized groups. 
!
The case for testing 
!
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There is convincing evidence to suggest that frequent testing of 
participants can markedly improve knowledge retention. In a study 
of long-term learning retention among college participants, Semb et 
al (1994) found that self-paced participants who were able to 
frequently test themselves on material during their learning period 
retained more information for longer periods of time than 
participants who were tested less frequently in a classroom 
environment. The researchers suggest that the participants with 
better recall had benefited from greater exposure to the material and 
richer feedback on their progress. Bruno et al (2007) concluded that 
chiropractic participants better retained learning when they were 
tested more often, received quick, specific and detailed feedback on 
test results, and were allowed class time in which to review material.  
!
A number of studies have found that testing for testing’s sake—that is, 
repeated testing without assigning grade values—can help embed 
information in long-term memory. This approach is known as 
formative testing. Formative testing quickly alerts participants and 
teachers to knowledge gaps that need addressing. The focus of 
formative testing is to discover early in the learning process what 
participants do and do not know in order to direct the course of 
future teaching.  
!
Research demonstrates that when participants reach into their own 
memory banks and actively retrieve information for a test, they 
perform better than participants who more passively review material 
from notes or a text book. Research in fact suggests that the time 
spent taking a test has a greater positive effect on learning retention 
than the same amount of time spent on studying for a test (Lahey, 
2104).   
!
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The growing advocacy for formative testing is particularly good news 
for the large number of learners who experience some level of anxiety 
at the thought of being tested. Detaching the testing process from 
potentially negative outcomes is a strategy that researchers are 
recognizing as beneficial to the learning process. Dunlosky et al 
(2013) regard formative testing (or “practise testing”) as a low stakes 
or no-stakes learning activity. Practise testing can be led by an 
instructor in the classroom or conducted by participants on their 
own. Practice testing may employ flashcards or learning drills, 
involve working through case studies, practice problems or questions, 
or completing short quizzes as participants progress through 
learning material. The benefits of practise testing have been 
demonstrated across a range of practice-test formats, material, 
learner ages, outcome measures, and retention intervals.  
!
By contrast, summative testing (testing conducted for marks at the 
end of a teaching session or course) does not allow for instructor 
input during the learning process and has little or no effect on future 
teaching. Some educators point out that complaints that excessive 
testing detracts from learning apply to summative rather than 
formative testing (Lahey, 2007).  
!
For learners who become stressed at the notion of taking a test, 
research results from a Florida study (Buck, 1997) may cause some 
squirming. A study into the effects of random oral questioning in the 
classroom found that when college participants were called upon by 
name to answer questions, they achieved better test results in the 
course than participants who answered questions on a strictly 
volunteer basis. Apparently the notion that they may be called upon 
at any time to produce results led participants to more consistently 
prepare themselves for class. The theory goes that participants who 
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don’t prepare ahead of time are merely receiving information and 
memorizing it rather than actively evaluating and integrating 
learning.  
!
Research further indicates that allowing participants to answer 
questions simply when they feel like it may actually be counter-
productive to learning. Under these circumstances, only a few 
participants tend to participate while the majority of their classmates 
may not participate at all. One study on the subject identified a 
“participation pattern” (Morgenstern, 1992) in which 4 to 6 
participants were found to respond to questions up to 80% of the time 
while some other participants never uttered a word . It has been 
suggested that allowing responses to be strictly voluntary may 
actually enable participants to come unprepared to class. Further, the 
study found that allowing voluntary responses may hinder 
participants who are especially nervous about speaking in class 
because they’ll never be challenged enough to overcome their fears. 
!
In their study, Armbruster et al noted that although researchers 
received a high number of negative comments from study 
participants about too-frequent testing, they report that the same 
participants highly rated frequent testing in terms of its helpfulness 
in supporting learning.  
!
Other methods for helping your participants retain knowledge 
!
Dunlosky et al (2013) suggest that some effective learning techniques 
are underused in the classroom—notably a strategy termed 
“distributed practice”. Distributed practice means that material to be 
learned is presented more than once to learners. For example, 
participants may review their notes taken during class and then later 
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use flashcards to study, or a topic may be taught in class and then 
later studied in a textbook. Distributing learning over time (either 
within an individual learning session or across multiple sessions) has 
been shown to benefit long-term retention of knowledge more than 
single or back-to-back exposures to information. Researchers also 
report that distributed learning is effective across age groups and 
learning topics, and over long delays.  
!
The way in which learners take notes during lectures has also been 
shown to have an impact on learning retention (Huxham, 2010). A 
study of the note-taking methods of university science participants 
made several interesting discoveries. Researchers found a strong 
correlation between word count and the quality score of the notes. 
Participants who recorded more information during lectures also 
tended to capture more relevant information and demonstrated 
better understanding of key concepts. Simply stated, participants 
who took more notes tended to take better notes. The researchers 
concluded that lecturers who notice participants taking few notes 
should consider this a sign of compromised learning.  
!
The study also found that student notes were almost exclusively 
linear—which means they followed the sequence presented by the 
lecturer. Researchers suggest that more complex note-taking, such as 
the use of spider diagrams or mind maps, would have indicated a 
deeper understanding of the information by highlighting that 
participants were making links between concepts. They argue most 
learners would benefit from using non-linear notes and diagrams but 
often lack knowledge of how to chart information in this way. 
Researchers concluded overall that most participants fail to record 
key concepts and facts during lectures, and generally lack note-taking 
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skills. They suggest that teaching note-taking skills could be a useful 
activity in the classroom.  
!
!
Some further tips and pointers 
!
We’ve had a look at the theory behind learning retention. The 
following are some suggestions that can help you put theory into 
practice in the classroom. 
!
Some general pointers for helping people learn  
!
1. People remember what comes first. 
2. People remember what comes last. 
3. People remember what is repeated. 
4. People remember what they have discussed. 
5. People remember what is relevant to them. 
!
Helping learners lock-in key information 
!
The human mind seeks organization and structure and the 
opportunity to connect new learning with previously acquired 
knowledge. A well-structured workshop is one that • gains and holds 
learners’ attention in a positive way and calls relevant prior learning 
to mind.  You can support learning by re-iterating key points and 
organizing material in a way that people can process most efficiently:  
!
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•Point out the most important elements as they are being delivered. 
Many instructors make a habit of stating and re-iterating their three 
key points 
•Classify new information by category, concept or components 
•Indicate how the new information fits into the learner’s existing 
knowledge base 
•Organize information as part of a flow (for example, in the context of 
cause and effect, or as a narrative building to a climax) 
•Link new information to a central, unifying idea (for example, as 
one element in a group of important principles, or as a piece of a 
larger whole) 
•Chunk data: group information into smaller, more workable units. 
This strategy is used, for example, when creating acronyms to 
summarize multiple words or concepts: Roy G. Biv = the colours of the 
visible spectrum: red, orange, yellow, green, blue, indigo, violet 
•Use peg words: work with number or rhyming schemes e.g. One-bun, 
two-shoe 
•Use mental imagery or link new information to objects in a familiar 
location 
•Re-circulate information by repeatedly exposing learners to the 
same material 
•Make learning enjoyable: research into consumer behaviour shows 
that people are more likely to remember something they enjoy 
!
Reducing Cognitive Load 
!
In their study of multimedia learners, Mayer and Moreno identified 
some practical ways of helping to lighten the cognitive load placed on 
learners: 
!
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•Reduce incidental processing (for example, cut out background 
music that may distract learners enough to compete for attention)  
•Limit representational holding (by limiting the requirement for 
learners to actively “hold” a word or image in mind while taking in 
new learning)  
•Use segmenting –that is, let the learner control the segments of 
information being delivered vs. continuous, automatic download 
•Weeding—eliminate interesting but not really relevant material 
•Pre-training: participants were found to perform better in problem-
solving tests when a short pre-training was delivered 
•Signal or cue the learner about what to take note of by verbally 
emphasizing key words, using markers or pointers, organizing 
subjects by headers, or using maps to show which part of the lesson is 
being presented 
•Align words and pictures: learners understood better when printed 
words were placed nearer vs. further from corresponding portions of 
animation 
•Eliminate redundancy: words were understood better when 
presented as narration alone vs. narration plus on- screen text 
•Synchronize: present visual and auditory information at the same 
time rather than sequentially 
!
Use Experiential or problem-based learning for adult learners 
!
Problem-based learning allows participants to merge new knowledge 
with their inherent analytical and problem-solving skills to find 
solutions to posed difficulties. In this approach, instructors act as 
facilitators to guide and support learners. Strategies for problem –
based learning with adults include role plays, case studies and 
educational games. 
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Role-playing is usually built around a specific real-life or life-like 
situation that contains two or more different viewpoints or 
perspectives. Role-playing allows learners to develop collaborative 
problem-solving skills through interaction, discussion and reflection.  
!
Because research has found that learning transfers more easily when 
a natural learning environment is created (Stein, 1998), instructors 
should incorporate situations that engage learners in realistic, 
problem-focused activities. The most successful role-playing 
scenarios focus on developing one or two specific skills. 
Case studies (real-life or modified stories or situations) present 
learners with problematic issues that call upon participants’ 
analytical and critical skills to resolve. Bringing real-world problems 
into the classroom has been shown to result in better learning recall 
and retention and improved ability to apply learning outside the 
classroom.  
Educational games involve participants in friendly competition 
related to a specific teaching goal. Games may incorporate real-life 
problems or crisis situations. Educational games can encourage 
participants to consider their own attitudes and values through 
decision-making and collaborating (or competing) with others. 
!
Group Discussion 
!
Creating opportunities for discussion in the classroom gives 
participants a chance to integrate new knowledge while developing 
critical thinking and problem-solving skills. Instructors using 
discussion as a teaching method pose a particular problem to the 
group, monitor the discussion, and then summarize the outcome for 
the class. Discussions have been demonstrated to surpass a lecture 
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format in adult learners' information retention, knowledge transfer, 
and problem-solving skills (McKeachie, Pintrich, Lin, & Smith, 1986). 
!
Large group discussions provide a good venue for brain-storming and 
working toward a consensus. While they can be effective, large group 
discussions can also get bogged down by side issues and may not 
engage shy or introverted learners. Large group discussions also 
place high demands on the skill of the instructor to keep the flow 
going. Small group or pairs work can engage participants more 
deeply in examining and integrating new learning by allowing a freer 
flow of thought and commentary.  
!
Delivering more effective lectures 
!
Experiments have shown that introducing a “pause procedure” (Ruhl, 
1987) in the delivery of lectures can help offset the attention-span 
challenges of learners. One study had a lecturer introduce three two-
minute pauses in the course of delivering a forty-five minute lecture. 
During each pause, participants paired off and discussed the content 
of the lecture. This strategy was based on knowing that mental lapses 
result when incoming information exceeds a learner’s ability to 
process it in short-term memory.  
!
The study looked at whether a pause procedure helped participants 
perform better than a control group (lecture without pauses) on 
short-term recall and on a follow-up test. Researchers found that 
participants in the experimental situation scored significantly higher 
than control groups in both areas. The study concluded that the 
pause procedure works because it gives participants time to clarify 
and consolidate learning, thus encoding it in long-term memory.   
!
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Here are some other practices that can be incorporated into your 
lecture delivery to help your participants better absorb and retain 
what you teach: 
!
•Use the first 60 to 90 seconds to present yourself and your topic 

with a strong introduction that focuses on learning content and 
goals 

•During lectures, be as explicit as possible about what participants 
should focus on,  clearly introducing key concepts  

•Repeat key concepts, words and phrases and recap information 
frequently  

•Use visual as well as verbal cues to highlight major points 
•Make explicit transitions between topics using “signpost” language 

such as first, next, finally, etc. 
•Be aware of your speech rate and pace 
•Use concrete language when possible and use real-life examples to 

help connect people to abstract ideas 
•Provide written material beforehand describing the lecture’s 

objectives, key concepts and questions to consider 
•Optionally, begin the lecture with a specific question that the 

upcoming lecture will answer. Giving participants a “heads up” 
allows them to interpret and organize incoming information within 
a specific context.  

•One study found that participants provided with a conceptual 
question before taking lecture notes performed better on a recall 
test than participants who took notes without a guiding question. 

•Avoid presenting competing information : keep visual aids aligned 
with your topic  

•Try to maintain an open, engaging manner that indicates 
engagement with your topic 

•Conclude the lecture with a recap of key points  
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!
!
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!
Appendices 

Calculate Your Rate of Speech 
!
!
“I am happy to join with you today in what will go down in 
history as the greatest demonstration for freedom in the history 
of our nation. Five score years ago, a great American, in whose 
shadow we stand today, signed the Emancipation Proclamation.”	


!
!
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The Great Memory Test 
 

!
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Generating Discussion 
!
 

!
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The Great Bean Experiment 
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