ACTIVATING PRIOR KNOWLEDGE

BARR AND TAGG (1995) noted the importance of shifting the focus of
education from teaching to learning. Understanding the learning pro-
cess helps us identify teaching strategies that will assist students with learn-
ing and applying new information. Knowledge is cumulative, and learning
new information is heavily influenced by what is already known. For more
than 100 years psychologists have held that prior information is extremely
important in the learning process (e.g., Baldwin, 1898; James, 1890). With
recent advances in cognitive neuroscience, prior knowledge has been
shown to be even more important than previously thought (Willingham,
2009). For many decades, the strongest psychological models proposed a
relatively simple three-step process (Atkinson & Shiffrin, 1968). According
to this information processing model, new information arrived through
your senses (sensory memory), and if attended to, the information made
its way to short-term memory. If the information was not attended to, it
was lost. The attended to information was thought to be held in short-
term memory for roughly 20 seconds, long enough to process the infor-
mation in some way. Here, content would either be immediately put to use
in some way or lost. If the student actively worked with the content, then
it was believed the content would have a good chance of making it into
long-term memory where it could stay forever. A generation of learners

were taught this relatively simple one-directional model of memory. This

model has evolved over time because of our increased understanding of
the interactive nature of how memory works (Willingham, 2009). Thus,
although many of the core elements of Atkinson and Shiffrin (1968) model
still serve as a useful framework, it is important that our understanding of
memory reflects current research.
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Research has shown that learning is incremental (Goswam‘i, 2008)
and that our experiences and knowledge influence what we Percewe.to be
important or not important (Willingham, 2009). Thf:’, or1g1na-1 Atkinson
and Shiffrin (1968) memory model focused on how information moved
from one stage to the next, not why it was attended to in the first place. As
we encounter new stimuli, our brain quickly scans and sgarc_hes our Iong-
term memory to help decide whether this new information is wqrthwhﬂe
and needed. Thus, new content coming in through our senses 13 not all
treated the same; some information will get prefergntial treatment becau_se
of our pasi experiences (Snyder, Holder, Weinqaub, Carter, & Ala'm,
2000). Researchers have found that we are indeed mﬂuer}ced by our prior
experiences and knowledge as we learn new content (Heit, 1994).

Another significant change in our understanding of memory.relates to
what Atkinson and Shiffrin (1968) called short-term memory, which began
to be referred to as working memory (Baddeley & Hitch, 1974). Working
memory has been determined to be a more aCC}lrate ‘descnptor of wh'at
happens during this stage because we are working with new content in
hopes of retaining it. Baddeley and Hiich {(1974) argueld tha.t work@g
memory is complex, with subsystems working together in an interactive
manner to help us learn new content. However, much of the sh‘or’.c—terfn
language is still accurate and meaningful. For example‘, we are hmlte{:l in
how much content we can work with at a time. In classic studies by Miller

(1956), it was demonstrated that we are only able to hold. on to and v.vork
with about seven chunks of information at a time, In addition, we quickly
lose the new content coming in if we do not actively use it in some way.
Thus, our working memory is limited, meaning we can only work with
a few new concepts at once. It is also important to note that we do not
have long to hold on to information in working memory, oft.en less th.an
30 seconds, unless we are actively using the informlatio{l. Using effective
memmory strategies such as imagery and elaboration in this part of the pro-
cess is therefore necessary (Unsworth, 2016). This also demor.lstrates V\'rhy
it is important to periodically have students in class apply the information
just learned. o .

'The primary challenge in learning is moving 1nfo1.:mat10n from w0r1.<—
ing memory to long-term Memory. One of the most important fact.ors in
getting information into long-term memory, and there are many, is our
prior or related knowledge. It is much easier to Jearn new information that

i related to content we already know than to learn something totally new.
i o memoty part of the memory process, we searc:h our
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If we discover that we do know information about the topic, we make
connections with our previous knowledge, building neural networks
through a process called elaboration (Schwartz, Son, Kornell, & Finn,
2011). These connections to previously established neural pathways
increase learning, as they allow us to build on what we already know. If,
however, we search our long-term memory and do not find any related
content or experiences, neural pathways must be built from scratch, a
more time-consuming and cumbersome process (Cameron, 1993). This
explains why experts are able to take in and learn new information faster
and with less effort than novices; they have many more prior experiences
and significantly more knowledge that allows additional connections to
be made to new information and skills being learned. Their long-term
memory is a gold mine of information, making it very easy to attach new
content to previously learned content. Novices, in contrast, do not have
already established neural pathways, so they need to work hard at creating
new neural pathways and building connections as they learn new con-
tent. Sometimes novice learners may have relevant information in their
long-term memory, but the connection between the new content and the
previously learned content may not always be obvious (Goswami, 2008).
Experts not only have more information to work with, but also are able
to more easily identify the possible connections between new and old
information. This is why it is so helpful when faculty, who are the experts,
explicitly point out connections that may not be immediately apparent to
students. Thus, prior knowledge on a subject matter directly affects how
we take in and learn new information. Sterner and Wedman (1996) dem-
onstrated that prior experience with solving problems also influenced the
learning process. Thus, what we have learned previously helps us learn
new information. : ’

if information is successfully moved to our long-term memory, there
is no limit to the length of time the information or skill may be retained.
Individuals who are 8o or more years of age may well recall events or infor-
mation from their childhood with amazing accuracy. Long-term memory
is limitless with respect to capacity, meaning we can store as much infor-
mation as we want or need. It is impossible to fill our long-term memory.
However, it may be difficult to find or retrieve information when needed,
especially if we have not stored it in a way that promotes easy access. Stor-
ing the content in an organized fashion will help us retrieve the infor-
mation when we need it. Think about how much easier it is to find your
document files on your computer if you have clearly titled folders and sub-
A T A e Blac are i1 ane olant miscellaneous folder or on your
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to find a specific file. The categories used to mentally organize information
we encode are often referred to as schemas, Piaget, a developmental psy-
chologist, coined the term sehema and talked about how schemas change
based on our learning experiences (Woolfolk, 2013). When we learn, we
modify existing schemas to accommodate the new information or cre-
ate additional schemas to house the new content, Our schemas therefore
increase and grow in complexity as we learn.

The more frequently we access or use specific content, the easier it will
be to retrieve it when needed at a later time, By retrieving information over
and over again, were building strong, efficient neural pathways that make
the information easily accessible, In addition, prior knowledge increases
the likelihood of our using more efficient parts of the brain for learn-
ing. In a fascinating study, van Kesteren and colleagutes (2014) examined
brain activities during learning. In this study, second-year undergradu-
ate students underwent fMRIs {(functional magnetic resonance imaging)
while they were learning new content. Some of the content was based on
previously learned content (prior knowledge), whereas other content was
unrelated to material previously covered. Participants in the study with
prior knowledge about the new content being learned were more likely
to process this information using efficient brain functions, which led to
increased learning (van Kesteren, Rijpkema, Ruiter, Morris, & Fernandez,
2014), :

Having adequate background knowledge not only is important dur-
ing lectures but also can significantly affect other academic tasks, Read-
ing, one of the primary avenues for learning, is an important example,
The role of prior knowledge in reading comprehension was investigated
in a classic study by Recht and Leslie (1988). In this study, students were
placed into groups based on whether they were poor or good readers and
whether they had high or low content knowledge about baseball. The stu-
dents were asked to read a passage on baseball, answer questions about
the passage, and re-create the story nonverbally. Not surprisingly, overall,
the good readers who had high baseball knowledge performed the best,
and poor readers who had low baseball knowledge performed the worst
on a comprehension test. The fascinating finding, however, was that the
poor readers with high baseball knowledge performed almost as well as
the good readers with high baseball knowledge, and the good readers with
low baseball knowledge performed almost ag poorly as the poor readers
- with low baseball knowledge. Knowledge of baseball was more impor-
: tant than reading proficiency when reading a passage and then answer-
- ing questions about that information (Recht & Leslie, 1988). 'Thus, this
A ~o ESERS RO 1L TN ATSRE A .~ S

ACTIVATING PRIOR KNOWLEDGE 43

Merrienboer, & Broers, 2011),

. Given this understanding of how memory works, activating students’
prior knowledge on the subject being taught will help students take in
th'e content in a way that is more efficient and effective. Often students
will have some background knowledge on a topic, but for a variety of
reasons, this information doesn’t jump out at students a5 they are search-

pathwaY isn't as accessible, or it could be that as novice learners, students
do not Immediately recognize how the prior knowledge may be con-
nected or related to the ney content, This is where your assistance as the

professor is needed to help students to Process information presented
during lectures,

.what 1s written in a document, but it is not stored permanently until it
is officially saved. Thig analogy can be used to help students understand the
difference between working and long-term memory. Although analogies
such as this one can be incredibly helpful to some students, they can also
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will serve them well as they continue learning throughout their college
experience and in life.

LECTURE ENHANCEMENT STRATEGIES

Activating prior knowledge is a key consideration in helping .studt.ants
learn new information, and there are several ways to promote this activa-
tion during a lecture. The following strategies are designed to assist you I
helping students activate their prior knowledge. If you already use some
of these lecture enhancement strategies, think of ways to adapt them for

future use.

Pretest

A pretest is an effective method to assess what student§ already k'now
about the subject for two primary reasons. First, it provides you with a
good overview of what the students in the class know ar%d dor’t know
about the subject, including whether students have previously learned
inaccurate information. If students have an inaccurate knowledge base,
this can make new learning very difficult, Although it is certainly pos-
sible to unlearn the content, this is more difficult than simply learning
new content. Challenging faulty thinking takes much time and effort. The
information you discover about accurate and inaccurate prior knox:vledge,
or the absence of prior knowledge, can be used to develop effective lec-
tures and lecture activities. The second primary reason for this technique
is that engaging students in the retrieval practice of previously learned
content brings immediate attention to this content. In essence, you have
activated relevant prior knowledge so that it is more readily accessible to
the student and will aid the student in learning new content in the future.
'This type of activity might be particularly important if you are teachin‘g
a course with a prerequisite. If the content learned in previous courses 18
essential to the new content yow'll be presenting, it will be important for
you to know how well your students understand the prerequisite male-
rial. A pretest can guide how you proceed. It may be necessary to provide
students with online support materials to help them refresh their memory
for this content, or you may even need to devote some class time to review
previously covered material.
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throughout the semester prior to starting a given type of lecture for the
day is an effective way to continually activate prior knowledge and moni-
tor students’ learning progress. It also provides an excellent opportunity
for students to retrieve previously stored information so that it is very
accessible as they strive to learn the new material. It puts the previous
content front and center, so when you introduce new concepts in the
lecture students won't have to look too far to make connections to mate-
rial recently covered. Quizzes could occur before class using online tools,
at the beginning of class, or at any point within the class period. Although
formal quizzes are valuable, informal quizzing can also be quite helpful.
Informal quizzes are typically brief and are often not graded. Polling soft-
ware, such as Poll Everywhere and Kahoot!, or classroom clickers allow
students to take brief quizzes using technology tools, and the responses
from the class can then be displayed on the board and integrated into your
lecture. These tools make it very easy for you to assess how well students
are learning your course content and activate this prior knowledge so they
are ready to take in the new course content you are about to present. If you
or your students don’t have access to technology or are in a space where
technology is limited, you can use no-tech options for polling or quick
quizzes. For example, you can ask students to raise their hand to respond
to a true-or-false or multiple-choice quiz question or ask students to raise
colored index cards representing the different answer choices. Regardless
of the method you select, quick quizzes activate prior knowledge and pro-
vide you with incredibly useful information as you continue to lecture on
a topic. ‘

Dusting Off the Cobwebs

Sometimes yow'll discover that students’ background knowledge is so
limited or even nonexistent it makes activating prior knowledge almost
impossible. Although this may be the case on the very first day of class, it
is a short-lived problem. Once you've had the opportunity to build some
background knowledge through your lessons, you can help students acti-
vate content you have taught them, The dusting-off-the-cobwebs exercise
is a great way to activate prior knowledge at the start of class prior to
starting the lecture strategy for the day. For this exercise, you can assign
partners or students can self-select their partners; however, changing part-
ners every time you do the activity is recommended. In the starting step
of the exercise, ask students to discuss what they learned during the pre-
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missed. In essence, they are filling in the information gaps. Give th'em
another two minutes for this step. The final step is a large-group review
where you randomly call on students to briefly share a co‘ncept from the
prior class or from the reading assignment. Bandomly calling on stud;lants
helps keep students on task during this activity. Most studel?ts, even t dose
who may not be frequent participants, are comfortable Is.harmg their i ;as
after this activity because they had four minutes to think about a.nd is-
cuss the content. It is therefore a relatively safe strategy to use with stu-
dents who may not typically contribute to class dls.cusswns. .If you allie
going to randomly call on students, inform them priot to beginning the
exercise so students will expect to be called on. This large-grogp rev11w
typically takes about five minutes, deperliding on the complexity of the
concepts, the level of student understanding, an.d the Flepth of the‘ review.
Because this activity takes about 10 minutes in its fent1rety, you might use
it once per week rather than during every class period. In add1t10.n to aclh—
vating their prior knowledge, this dusting-off-the-cobwebs activity gso
provides you with quick assessment data about h_ow well. student§ under-
stand the concepts previously presented. If you discover information gaps
or inaccuracies, you can review material in more depth before addressu?g
the new content in the upcoming lesson. It is a pox:\ferful way to begin
a class. You can also use this strategy at the begi.nnmg of a course that
has prerequisite requirements. You can make a list of‘ the most 1m1210rﬂ
tant concepts or theories they should have bet.an prewlously expose hto
in the prerequisite course, then ask students to discuss with a partner what
they remember about these concepts. Finally, you can have a large-group
i material.
re‘??fvl\;izf:ctlt?vity is called dusting off the cobwebs bea?ause it shows stu-
dents that with a little cognitive cleaning, the information can be found in
long-term memory. It is common for students to start off not remember-
ing much, especially when using prior course mate.rml, but they can V%rly
quickly shift to remembering when others start to discuss the content, The
discussion of the content triggers the retrieval process, and information
previously learned has now been activated.

What Do 1 Know? Turn and Talk

The turn-and-talk activity is focused on helping students identif‘y
potentially useful experiences that may aid the learning process. For this

he
ivi to turn to a nearby classmate and talk about what t
a'Ct].VltY) aSk- Stuc}er-lts T .Y,. 4 e e mevbat Fhat
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relate to the content or serve as examples of concepts. The purpose is to
give students an opportunity to activate prior knowledge that might assist
with learning the new content. This activity can be brief; even allowing
only two to three minutes for this task can have positive results, While
they are engaged in this activity, walk around the classroom to hear the
connections they are making and then assist students who are having diffi-
culty identifying possible connections. After students have had the oppor-
tunity to discuss what prior experiences might connect to the new content,
you can ask for volunteers to share the connections they found and then
expand on these concepts. You can also use this information to guide you
as you lecture on this new content. Referring to the content they already
know during the lecture can help them make connections and increase
their learning. In other words, take notes on the examples they discuss and
refer to these examples at appropriate times during the lecture.

Explicit Links

One very simple yet effective strategy is to remind students of previous
content that is related to the new content you are about to present. For
example, when discussing a new theory, you can make references to a the-
ory they learned the previous week. Explicitly explaining how the theo-
ries are similar or different can help students learn the content. Although
many of us do this naturally during lectures, it is important to also for-
mally incorporate this strategy into the planning process. In other words,
when developing a lecture, think about explicit connections that will help
your students master the content. Remember, what seems like an obvious
connection between concepts to you as an expert may not be so obvious
to your students. It is much more difficult for novice learners to find
connections that experts easily see because we often take what we know
for granted and think that others share our knowledge base. We need
to remind ourselves often that new learners do not yet possess a robust
knowledge base. When you remind students of related content and draw
attention o connections between concepts, it’s a great opportunity to put

the previously learned content front and center. This makes it easier for
students to take in the new material. ‘

Mini Lesson on Reading Strategies

Teaching students how to build some background knowledge prior to
reading is another effective strategy. Reading is one of the primary ways
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This is in part because of a lack of prior knowledge on the subject mat-
ter. Two incredibly simple yet powerful tools in textbooks are the table of
contents and chapter summaries. Unfortunately, these features are often
overlooked by students. Reading the table of contents provides students
with a basic overview of the content addressed in the chapters. The organi-
rational structure of information in the table of contents will undoubtedly
help students take in and store information more efficiently. Tt provides
students with the organizational schema for the content. Reading the chap-
ter summary before starting to read the chapter will also assist students
with building a base of knowledge on the subject matter. This is particu-
larly important in introductory courses or courses where students often
do not have much content knowledge about the subject. The brief chapter
summary is a great way to begin to learn the content before diving into the
details of the chapter. If the information in the summary is familiar, read-
ing it activates prior knowledge. If the chapter summary information is
completely new, this activity serves to create a basic knowledge base, thus
making it easier for students to take in and process the chapter content. To
help students understand the value of this actjvity, tell them how they are
more likely to understand a movie if they saw the trailer before watching
the movie. In other words, the trailer provides some background informa-
tion on the movie plot that makes it easier to understand the plot when
watching the movie.

Mini Lessons Prior to Assigning a Reading

As faculty, we often ask students to read something before we lecture on
the content because we want students to come to class with some back-
ground knowledge so they can actively participate in discussions and
answer questions. This is particularly true for those who are using the
discussion-based lecture format. Unfortunately, students often don’t do
the reading before class (Burchfield & Sappington, 2000). This failure to
complete assigned readings may be caused by factors such as poor time
management or motivation. Also, previously students may have not found
reading to be a good investment of their time. In other words, students
may have spent hours reading only to be frustrated with how little they
understand afterward, most likely when taking courses on material that
is brand new to them. As we learned from the Recht and Leslie (1988)
study, the lack of prior knowledge makes it difficult to learn from reading,
A very simple strategy we can use as faculty to combat this is to provide
students with some background information before asking them to read
2 ~hanter (Civing a hrief nreview lectare. highlichting some of the impor-
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assigning the reading can help students gain more from the time they
spend reading, These mini lectures can be during the last 5 to 10 min-
utes of class. This approach serves as a preview of the content for the next
chapter. Again, this strategy is designed to develop or build background
knowiledge so that it will be easier for students to make connections and
take in the new content when reading. The combination of the mini
lecture and the increased likelihood that they will be learning more from
- reading the chapter increases the likelihood that they will have some back-
gr(?und'knowledge before you begin your main lecture on that content.
Thls.approach requires us to rethink the way we lecture, A mini lecture
preview of the chapter is followed by the reading assignment, which is
followed by the in-depth lecture. It’s a win-win for all. o

SUMMARY

There are many effective strategies to help students use prior knowledge
to more effectively and efficiently learn new information presented during
a lecture. These strategies assist with learning new information and also
.allow students to practice recalling the information, which as we will see
in Chapter 8, is also beneficial to the learning process. Finally, it is critical

to note that many of the strategies noted need not take a great deal of class
time, '

REFERENCES

Atldnsqn, R. €., & Shifirin, R. M. (1968). Human memory: A proposed system
and its control processes. In K. W. Spence, & J. T. Spence, The psychology of
learning and motivation (Vol. 2, pp. 89-195), New York, NY: Academic Press.

Baddeley, A. D. (:2002). Is working memory still working? European Psychologist,
7(2), 85-97. doii10.1027//1016-9040.7.2.85

Baddeley, AD, & H%tch, G. J. (1974). Working memory. In G. A, Bower (Ed.),
Recent advances in learning and motivation (pp. 47-90). New York, NY:
Academic Press. o

Baldwin, J. M. (1898). On selective thinking, Psychological Review, 5(1), 1-24.

Barr, R. B,, & Tagg, J. (1995). From teaching to learning—a new paradigm for
undergraduate education. Change, 27(6), 12.

Burch'ﬁeld, C. M., & Sappington, J. (2000). Compliance with required reading
assignments, Teaching of Psychology, 27(1), 58-61,

Cameron,. G T. (1993). Spreading activation and involvement: An empirijcal test of
a cognitive model of involvement. Journalism Quarterly, 70, 854-867,




