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Toward an understanding of when prior knowledge helps or
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Knowledge begets knowledge—or so they say? David Ausubel1

has famously described prior domain knowledge as the most
important determinant of a student’s learning success, “ascertain
this and teach him accordingly”. Indeed, prior knowledge—
previously learned information organized in a learner’s mem-
ory2—has long been known to explain large portions of variance
in learning outcomes3. A new meta-analysis by Simonsmeier et al.4

suggests that this is not the end of the story, however. By
distinguishing learning outcomes from learning gains, the new
meta-analysis found that prior knowledge indeed explained large
portions of variance in learning outcomes, but it did not—on
average—explain variance in learning gains. The former result
indicates that those students in a class who know the most at the
beginning of a class will likely know the most at the end as well.
The latter result is an eye-catching one, as it suggests that
knowledge at the beginning of a class does not, in fact, determine
how much a student will learn from a particular task or instruction.
Does this finding contradict the famous statement by Ausubel? At
the very least, as put by Simonsmeier et al., it “calls for systematic
research on the conditions under which prior knowledge has
positive, negative, or negligible effects on learning”4. I whole-
heartedly agree that this is of outmost importance for both theory
construction and educational practice, and I applaud the authors
of the meta-analysis for bringing this topic to the fore. The goal of
this brief commentary is to provide initial pointers for systematic
research on the factors that determine whether and how prior
knowledge affects learning.
Whether and how prior knowledge exerts an influence on

learning certainly depends on the prior knowledge itself. The
different dimensions of prior knowledge and their effect on
learners’ text comprehension have been thoroughly described in a
recent article5, which identified four important dimensions:
amount, accuracy, specificity, and coherence (for earlier work on
mapping and defining prior knowledge, see refs. 6,7). The
existence of different dimensions of prior knowledge makes it
clear that the effect that prior knowledge has on learning depends
on more than just having more or less knowledge available. As will
be further explained below, however, looking only at the
knowledge itself is not sufficient, as even large amounts of
correct, specific, and coherent prior knowledge can be unused.
In this short commentary, I will argue that there are several

determinants for whether and how prior knowledge affects
learning. Put differently, the identical prior knowledge can steer
learning differently in different learning tasks and can thus both
help and hinder learning. I will focus on three determinants: (1)
whether prior knowledge is activated (i.e., information is
retrieved from memory), (2) whether it is relevant for the
learning task at hand, and (3) whether it is congruent or
incongruent with the to-be-learned content. These three

determinants can be put in a hierarchical relation (see Fig. 1),
which illustrates that, for example, relevance of the prior
knowledge only becomes important when this knowledge is
activated. Note that this means that the determinants considered
here are all acting on an intra-individual level. Inter-individual
and environmental determinants such as participants’ age or the
duration of the intervention, which are covered in the meta-
analysis as well, are not considered. While the different
determinants are presented as dichotomies, these dichotomies
are meant as the extreme ends of one scale/dimension. There is
substantial evidence that each of the dimensions has a strong
impact on learning, which I will elaborate on in the following.

DETERMINANTS OF THE EFFECTS OF PRIOR KNOWLEDGE ON
LEARNING
To have any effect on learning whatsoever, prior knowledge needs
to be activated first. That is not trivial, as has been illustrated in a
seminal study by Bransford and Johnson8. Participants had to read
a description of an activity of which all participants could be
assumed to have substantial prior knowledge (i.e., washing
clothes). Some participants received a hint (i.e., the topic of the
passage) beforehand that enabled the activation of relevant prior
knowledge, whereas other received the hint afterward or not at
all. Comprehension ratings and recall performance were strongly
enhanced in participants who were given the hint beforehand,
which provides evidence that available prior knowledge needs to
be activated in order to affect learning. The phenomenon that
prior knowledge is not activated by learners has been particularly
well researched in children, who display characteristic deficiencies
in using their prior knowledge strategically, which hampers their
learning performance9–11. In summary, it is not sufficient that prior
knowledge is available but it also has to be activated and used to
steer the learning process.
Even if some prior knowledge gets activated by learners, it has

to be relevant for the learning task at hand to have a beneficial
effect. Research on the so-called “Baker–baker paradox”12

illustrates the importance of this dimension. The paradox
describes the finding that remembering a face–name association
(i.e., that a person’s surname is Baker) is disproportionately harder
than remembering face–profession associations (i.e., that a
person’s profession is baker). In the case of face–name associa-
tions, even if participants knew someone with the surname Baker
and activated this prior knowledge, they had a hard time to
leverage it to connect this surname to a new face in a meaningful
way because of the arbitrariness of the association13. Their
activated prior knowledge is, thus, largely irrelevant for the
learning task at hand. In contrast, in the case of profession–name
associations, prior knowledge is relevant because a common
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profession activates a large knowledge network that participants
reported to use to associate the profession with the face (e.g., by
imagining the face with a baker’s hat or by evaluating facial
characteristics as to whether these fit with their idea of a baker)13.
In summary, research on the “Baker–baker paradox” shows that
knowledge can be more or less relevant in a particular learning
context.
Activated irrelevant prior knowledge can even hamper learning.

Research on memory intrusions suggests that large amounts of
correct prior knowledge in a domain can have detrimental
consequences for learning in this domain because it can induce
perceptual biases and intrusions. For example, football experts
who studied lists of animal names that were also names of football
teams later falsely recalled many non-presented animal names
that represented football teams. This resulted in a higher number
of falsely recalled words in experts than in non-experts, a pattern
that was absent in a control task in which participants had to
study body parts14. Higher (activated) prior knowledge can thus
lead astray when it is irrelevant for the learning task at hand.
Even if prior knowledge is activated and relevant, it has to be

congruent (i.e., in agreement) with the to-be-learned information
to have an unequivocal beneficial effect. Congruency describes
the fit or agreement between prior knowledge and new
information. A wealth of memory research has demonstrated that
new information that is congruent with prior knowledge tends to
be better remembered than information this is incongruent with
it; a phenomenon that has been dubbed the memory congruency
effect and that has been suggested to arise from a more elaborate
memory trace that is laid down during encoding and facilitated
memory search during retrieval15–17. While the memory con-
gruency effect suggests that higher congruency between prior
knowledge and new information typically goes along with better
learning of the new information, the opposite can for once be true
as well. Highly incongruent new information has been shown to
be learned well, but only when it leads to strong surprise in
learners18.
Research on conceptual change has dealt extensively with

different types or degrees of (in)congruency that exist between
prior knowledge and new information and the way that this
affects whether prior knowledge is helping or hindering learning.
These differences range between what has been called the
enrichment kind and the radical conceptual change kind19, which
point to differences in the kind of change in the learner’s
knowledge structures that is necessary to incorporate the to-be-
learned information. These differences can be illustrated by

research on the acquisition of taxonomic knowledge20. Consider
a taxonomy of the concept “whale”. Learning (a) that whales can
be found in the Arctic Ocean, (b) that orcas (killer whales) belong
to the family of dolphins, and (c) that whales are mammals are all
likely to be new to most learners. However, these three arguably
differ in the kind of change in the learner’s taxonomy that is
necessary to incorporate the to-be-learned information20: (a) can
be fairly easily integrated because it does not require larger
reorganization (i.e., enrichment of the existing taxonomy); (b)
requires differentiation, which goes along with a reappraisal of
which attributes of a concept are primary and which are
secondary; (c) requires large-scale reorganization of the hierarchy,
that is, shifting of a concept from one branch to another in the
taxonomy. To conclude, the greater the necessary reorganization
of the prior knowledge, the more difficult it will be for learners to
acquire new information.

THE COMPLEX RELATION BETWEEN PRIOR KNOWLEDGE AND
LEARNING SUCCESS
The goal of this commentary is to provide initial pointers for
systematic research on the factors that determine whether and
how prior knowledge affects learning. I have suggested that there
are at least three important determinants that need to be taken
into account besides the structure of the prior knowledge itself:
whether prior knowledge is activated, whether it is relevant, and
whether it is congruent with the to-be-learned information. While
there is no simple one-to-one mapping between those determi-
nants and learning success, they do provide a glimpse into the
complexity of the relation between prior knowledge and learning
success. Figure 1 illustrates that there are many contexts in which
prior knowledge will likely not be beneficial for learning. Only
when it is activated, relevant, and congruent will prior knowledge
reliably help. When it is not activated at all, the prior knowledge a
learner brings to the learning task will have negligible effects on
learning outcomes. When the prior knowledge that is activated is
irrelevant for the task at hand, its effects will either be negligible
or they will even hinder learning because of intrusions or biases.
Prior knowledge that is activated, relevant, and incongruent with
the to-be-learned information will mostly hinder learning, too (see,
e.g.21).
Figure 1 also illustrates why the overall effects reported in the

meta-analyses by Simonsmeier et al.4, which suggest a wide
distribution of effect sizes that centers around zero, might not be
that surprising after all. While the meta-analysis covered an
impressive number of inter-individual and environmental mod-
erators of the effect of prior knowledge on learning gains, it did
not explicitly consider the determinants described in the current
article except for the knowledge itself. While it can be assumed
that most of the knowledge that was assessed during pretests was
relevant for the learning task at hand, it is unclear whether this
knowledge was activated by the learners during the task and how
congruent it was with the to-be-learned content. Of note, the
meta-analysis did include studies that have targeted incongruent
prior knowledge by measuring the amount of incorrect knowl-
edge regarding the to-be-learned concept (i.e., misconceptions).
None of these studies reported the correlation with learning gains,
however, which impeded further analyses.
Coming back to the initial question: does the famous statement

by Ausubel1, according to which prior knowledge is the most
important determinant of a student’s learning success, need to
reconsidered given the findings of the meta-analysis? Not so fast.
First of all, one has to say that he did not say that prior knowledge
will always be helpful, but only that it will be a strong determinant
of what a student will learn in a lesson. In a similar vein,
Simonsmeier and colleagues4 suggest that the different ways in
which prior knowledge affects learning, while all important, might
sometimes cancel each other out. I will thus conclude by saying

Prior Knowledge

Activated

Irrelevant Relevant

Incongruent Congruent

Not Activated

Fig. 1 Determinants for whether and how prior knowledge affects
learning. Note that, while the different determinants are presented
as dichotomies, these dichotomies are meant as the extreme ends
of one scale/dimension.
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that it remains of outmost importance to assess a learner’s prior
knowledge before teaching her some new content. Unraveling the
systematics of whether and how this prior knowledge then steers
the learning process is food for future research.
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