
Activation of prior knowledge
Extensive research has shown that connecting new 
knowledge to old leads to increased recall and reten-
tion of that information. Building these connections 
doesn’t always happen spontaneously, and as instruc-
tors we must help our students make the most of their 
knowledge and experiences. The lack of connection be-
tween topics is often most evident in transfer between 
disciplines. For example, when students do not con-
nect the physics and/or chemistry that they’ve already 
learned to understand their biology courses. 

Methods to activate prior knowledge
Generation - Simply, students are asked what they 
already know about the topic. This can be done by 
having students brainstorm together, or build concept 
maps, or numerous other ways. Having students repeat 
this activity at the end of the unit or course and com-
pare to the initial attempt can be a great way for them 
to visualize all that they have learned. 

Connect to other courses - For example, reading 
graphs is a skill that students learn in physical scienc-
es, life sciences, social sciences, math, statistics, and 
business (to name a few fields). Due to differences in 
contexts, goals, and terminology students may not 
make connections between the same processes across 
multiple fields. If you know that students must take 
Chemistry I before taking your Biology I, then you can 
specifically reference those connections. 

Connect within your own course - As subject 
matter experts, and the designer of the courses we 
teach, we often take for granted that the students will 
intuitively grasp those same connections that we see. It 
can be as simple as saying “Last time we talked about 
‘x’. Today we are going to talk about ‘y’, which builds 
upon ‘x’ by …” Or, it can involve asking questions, such 
as “Where have we seen something similar?” or “How 
can we apply <blank> to today’s topic?”

Analogies & Examples - Using examples that are 
relevant to your students’ lives can increase motivation 
to learn and help students understand new concepts. 
It is important to consider whether your examples are 
in fact relevant to your students, and do not exclude 

or confuse them further. As a result it may be most 
effective to ask students to generate their own exam-
ples as to how a particular topic relates to their lives. 
Analogies can work in a similar fashion, but you must 
be sure that they are accurate. 

Reasoning on the basis of prior knowledge - 
Students use their knowledge of a situation or a topic 
to make predictions before beginning an activity. A 
common acronym for this activity is POE: Predict 
Observe Explain.

Insufficient Prior Knowledge
In order to know what insufficient knowledge looks 
like, you need to map out what sufficient knowledge 
looks like according to the learning objectives for your 
course. This will make this process overall more effi-
cient. How can you “fix” this insufficient knowledge? 
The answer to that depends on how much a knowledge 
gap exists. 

Inappropriate Knowledge - 
Some knowledge is not universal among fields and it 
is important to point this out to students. A common 
example is illustrating how writing styles and rules 
are different between fields. Whereas quotes may be 
expected in an english or history paper, they are gen-
erally not appropriate for a paper in a science course. It 
can be helpful to provide heuristics to aid in students 
identifying when or when not to apply their outside 
knowledge. This is especially true in areas where stu-
dents frequently misapply their knowledge.
While analogies can be very useful in helping students 
understand difficult concepts, those analogies can of-
ten break down under certain conditions/circumstanc-
es and lead to inappropriate applications. As a result, 
when using analogies it is important to point out that 
they are often over-simplifications and indicate under 
what conditions they might no longer be applicable. 

Inaccurate Knowledge - 
Simply telling a student their answer is incorrect often 
does not resolve the underlying misconception. One 
way to address this is to have students make a predi-
cation and then test it. If their prediction is inaccurate 
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that could/should spur them to seek out information 
explaining what happened. If experiments or computer 
models are not available or applicable, it is possible to 
have them justify their reasoning. This can help iden-
tify contradictions; however, there is extensive inaccu-
rate information available on the internet which may 
complicate this process. Beliefs that are strongly held 
may also not be strongly affected by this approach. 
It is important to remember that in order to overcome 
these misconceptions students must be given repeat-
ed opportunities to use the accurate knowledge. They 
must also be given time to thoroughly consider a topic 
and reason out the correct answers. Misconceptions 
often persist because they are easier and faster than the 
correct answers, for students. 

Summarized from:
Ambrose, Susan A., et al. How learning works: Seven 
research-based principles for smart teaching. John 
Wiley & Sons, 2010. 
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