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How Does Expansive Framing Promote
Transfer? Several Proposed Explanations and
a Research Agenda for Investigating Them

Randi A. Engle, Diane P. Lam, Xenia S. Meyer, and Sarah E. Nix*

Graduate School of Education
University of California, Berkeley

When contexts are framed expansively, students are positioned as actively contributing to larger
conversations that extend across time, places, and people. A set of recent studies provides
empirical evidence that the expansive framing of contexts can foster transfer. In this article, we
present five potentially complementary explanations for how expansive framing may promote
transfer and outline a research agenda for further investigating them. Specifically, we propose
that expansive framing may: (a) foster an expectation that students will continue to use what
they learn later, which may affect the learning process in ways that can promote transfer; (b)
create links between learning and transfer contexts so that prior learning is viewed as relevant
during potential transfer contexts; (c¢) encourage learners to draw on their prior knowledge
during learning, which may involve them transferring in additional examples and making
generalizations; (d) make learners accountable for intelligently reporting on the specific content
they have authored; and (e) promote authorship as a general practice in which students learn
that their role is to generate their own solutions to new problems and adapt their existing

knowledge in transfer contexts.

If students are to be successful and if schooling is to have a
significant impact on their lives, it is essential that students
regularly transfer what they learn (Renkl, Mandl, & Gruber,
1996; Schwartz, Bransford, & Sears, 2005). Transfer occurs
when “learning to participate in an activity in one situation
[i.e., learning context] ... influence[s] (positively or neg-
atively) one’s ability to participate in another activity in a
different situation [i.e., transfer context]” (Greeno, Smith, &
Moore, 1993, p. 100).

In this article, we examine the idea that transfer can be
promoted by the instructional practice of framing learning
contexts in an expansive manner, and develop several expla-
nations for how it may do so. First, we quickly summarize
the two basic ways that transfer is usually explained. We then
explain what we mean by the framing of learning contexts as
compared to these approaches and briefly review recent stud-
ies that provide evidence that framing indeed affects transfer.
In the core of the article, we propose five potentially comple-
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mentary explanations for sow expansive framing may pro-
mote transfer, illustrating each with existing data. Finally, we
close by proposing a research agenda for further investigating
these explanations.

TWO EXISTING TYPES OF EXPLANATIONS
FOR TRANSFER

In this section, we first discuss two types of explanations
for transfer that are common in existing research. This then
allows us to describe how the framing of learning and transfer
contexts relates to these types of explanations in the rest of
this article.

Explanations for Transfer That Focus on Content

Most research on explaining transfer focuses in some way on
the substantive content that learners are to transfer (Mestre,
2003; Reeves & Weisberg, 1994; Schwartz & Nasir, 2003).
For example, the classic paper by Gick and Holyoak (1983)
provided evidence for their hypothesis that “the induction
of a general schema from concrete analogs will facilitate
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analogical transfer” (p. 1). Their general idea was that learn-
ers are more likely to apply what they have learned from one
analogous problem to another if they form a content-based
generalization (a.k.a. “schema”) at the appropriate level of
abstraction such that it can be applied to a new problem. Gick
and Holyoak (1980, 1983) illustrated this idea in a series of
clever experiments in which learners were more or less likely
to transfer a prior solution to analogous problems depending
on the degree of support they were provided for inducing
such generalizations. Subsequent research has provided ad-
ditional evidence for the importance of forming such gener-
alizations (e.g., see Chi & VanLehn, this issue/2012; Gentner,
Loewenstein, & Thompson, 2003; Reeves & Weisberg, 1994;
Rittle-Johnson & Star, 2007), with recent research showing
how instructional interactions can lead learners to focus on
making certain kinds of generalizations rather than others
(Lobato, Ellis, & Muioz, 1999).

Since then, most research on explaining transfer has
focused, in one way or another, on the substantive content
that we hope learners will be able to transfer. In addition
to the importance of content-based generalizations, there
is a consensus that the most fundamental prerequisite for
transfer is that the particular content to be transferred has
been learned in a sufficiently deep, strong, and lasting
way (Bransford, Brown, & Cocking, 1999. see also Chi
& VanLehn, this issue/2012). Second, comparing multiple
examples and nonexamples of a potentially transferable idea
has been found to be particularly important for inducing
three transfer mechanisms: (a) constructing appropriate
generalizations (e.g., Chang, 2006; Gick & Holyoak, 1983;
Gentner et al., 2003; Goldstone, Landy, & Son, 2009;
Goldstone & Wilensky, 2008; Ming, 2009; Richland, Stigler,
& Holyoak, this issue/2012; Rittle-Johnson & Star, 2007),
(b) forming useful mappings between the examples and gen-
eralizations (e.g., Goldstone & Wilensky, 2008; Reeves &
Weisberg, 1994; Wagner, 2006), and (c) constructing
mappings between examples as part of analogical reasoning
(Holyoak, 2005; Reed, 2012). All of these mechanisms aid
transfer and affect exactly what particular content is trans-
ferred. Finally, it has been shown that specific, content-based
hints to use prior learning enhance transfer by specifying the
particular pieces(s) of knowledge to be used and encouraging
students to immediately apply it to solve a particular problem
(Anolli, Antonietti, Crisafulli, & Cantoia, 2001; Campione
& Brown, 1984; Catrambone & Holyoak, 1989; Gick &
Holyoak, 1980, 1983; Reed, Ernst, & Banarji, 1974; Spencer
& Weisberg, 1986). Although different in many other
ways, all of these explanations for transfer—learning the
content-to-be-transferred more effectively, comparing mul-
tiple examples, forming content-based generalizations, and
responding to content-based hints—focus in one way or an-
other on the substantive content to be learned and hopefully
transferred.

In general, content-based explanations for transfer have
the following basic form (see top of Figure 1). First there

is either an explicit or implicit effort to decontextualize' the
social context (Step 1) by either removing it as a potential
distraction (explicit) or simply by focusing exclusively on
the content (implicit). Then, learning of the content to be
transferred occurs (Step 2). As part of this, whatever content-
based mechanisms for fostering transfer are also used (Step
3). Finally, this leads to successful transfer of that content
(Step 4).

Explanations for Transfer That Focus on Physical
Aspects of Contexts

In contrast to content considerations, issues of context have
been underemphasized in most transfer research. When con-
text is addressed in research on transfer mechanisms, it is
primarily treated as a physical reality. In this conceptual-
ization, the confext includes features that could be captured
in a photograph including where a learning or transfer ses-
sion is being conducted, when it occurs, and who and what
is present (Barnett & Ceci, 2002; Catrambone & Holyoak,
1989; Reeves & Weisberg, 1994; Spencer & Weisberg, 1986;
Thorndike, 1903/2009). The consensus of empirical research
into the effect of physical contexts on transfer is that the
likelihood of transfer increases the more that such physical
features overlap between learning and transfer contexts (Bar-
nett & Ceci, 2002; Catrambone & Holyoak, 1989; Reeves &
Weisberg, 1994; Ross, 1984; Spencer & Weisberg, 1986).
This finding has been explained in classical cognitive ac-
counts by the idea that contextual features are stored in
memory along with the content being learned so that similar
contextual features in a transfer context end up priming or
cueing recall of the associated content (Anderson & Bower,
1973; Godden & Baddeley, 1975, 1980; Reeves & Weis-
berg, 1994; Ross, 1984; Smith, Glenberg, & Bjork, 1978;
Tulving & Thomson, 1973). In physical context-based ac-
counts, there are four steps to successful transfer (middle of
Figure 1):

1. Associating the physical context at learning with the
content to be learned,

2. Learning that content;

3. Noticing physical similarities between the learning and
transfer contexts; and

4. Successfully transferring the content because of the
content being cued or primed by the physical features
of the transfer content.

'We want to make it clear that when we say “social context” we are not
referring to “problem contexts,” the cover stories in which mathematical
and other school-like problems are sometimes expressed (e.g., Goldstone &
Wilensky, 2008; Wagner, 2006). Instead, social context is the socially estab-
lished who, when, where, how, and why of a learning or transfer situation.
Given that, in this article, “decontextualization” means somehow removing
this surrounding social context so that only the “content” to be learned and
(we hope) transferred remains. Part of what would remain after this kind of
decontextualization would be any associated problem contexts.
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FIGURE 1 Diagrammatic comparisons of three approaches to explaining and fostering transfer.

FRAMING SOCIAL CONTEXTS AS AN
INSTRUCTIONAL PRACTICE THAT AFFECTS
TRANSFER

In our research on framing contexts and transfer, we instead
conceptualize contexts as social realities (Searle, 1995). Our
claim is that learning and transfer contexts can be socially
framed in different ways and that this will then influence stu-
dents’ propensity to transfer what they learn (Engle, 2006b;
Engle, Nguyen, & Mendelson, 2011). Framing is the meta-
communicative act of characterizing what is happening in
a given context and how different people are participat-
ing in it (Bateson, 1972; Goffman, 1974; Goodwin & Du-
ranti, 1992; Kelly & Chen, 1999; Tannen, 1993). For ex-

ample, a teacher can frame a lesson as a one-time event
of learning something that students are unlikely to ever use
again, or as an initial discussion of an issue that students
will be actively engaging with throughout their lives. Our
contention is that the first kind of framing, which we re-
fer to as bounded, will tend to discourage students from
later using what they learn, while the second, which we
refer to as expansive, will tend to encourage it. Thus, in
our view, which builds upon earlier situative and socio-
cultural theorizing on transfer (Greeno et al., 1993; Labo-
ratory for Comparative Human Cognition [LCHC], 1983;
Lave, 1988; Pea, 1987), it is not just the physical as-
pects of a context that matter for transfer (Barnett & Ceci,
2002; Catrambone & Holyoak, 1989; Reeves & Weisberg,
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1994; Spencer & Weisberg, 1986), but also how social in-
teractions frame learning and transfer contexts as particular
kinds of social realities (Gee & Green, 1998; Searle, 1995).

From this perspective, the reason that contexts matter for
transfer is that content knowledge is inextricably tied with
its contexts of use (Greeno et al., 1993; LCHC, 1983; Lave,
1988; Pea, 1987) as shown in the bottom of Figure 1. Ac-
cordingly, how a context is framed ends up having profound
effects on whether and how its associated content knowl-
edge is used elsewhere. Specifically, transfer is encouraged
to the extent that a learning context and therefore the con-
tent learned within it (Step 1) can be recognized as provid-
ing resources for productive action in potential future trans-
fer contexts (Engle, 2006b; cf. Hammer, Elby, Scherr, &
Redish, 2005). Complementarily, transfer is also encouraged
to the extent that transfer contexts are framed as being con-
nected back to past learning contexts (Pea, 1987). Both kinds
of framing links—forward in time from learning contexts to
potential transfer contexts or backward in time from transfer
contexts to prior learning contexts (Step 2)—create what is
referred to as intercontextuality between learning and trans-
fer contexts (Beach & Phinney, 1998; Bloome, Power Carter,
Morton Christian, Otto, & Shuart-Faris, 2005; Floriani, 1994;
Gee & Green, 1998; Leander, 2001; Putney, Green, Dixon,
Duran, & Yeager, 2000). This intercontextuality then fosters
transfer between the linked learning and transfer contexts
(Step 3). When enough links between learning and transfer
contexts are made, the degree of intercontextuality can get
so strong that a larger encompassing context is formed that
seamlessly incorporates learning and transfer contexts (see
Step 4 in bottom of Figure 1; Greeno et al., 1993). As aresult,
further transfer is promoted (Step 5). In contrast to transfer
after specific links are made between learning and transfer
contexts (Step 3), this time learners are not aware that they are
transferring anything as to them they are simply continuing
to use the same relevant knowledge within the same (larger)
context (Greeno et al., 1993; Lave, 1988; LCHC, 1983).

We believe that there are several different aspects of learn-
ing contexts that can be framed to affect transfer. This article
focuses on framing that is expansive versus bounded with re-
spect to settings and roles. Because settings comprise times,
places, and participants, an expansive framing of a learning
setting may extend it to include the past and the future, differ-
ent places, and additional people. Conversely, an extremely
bounded framing of a learning setting may constrain it solely
to a short span of the present time, a small part of the avail-
able physical space, and just one or two of the people that are
physically present.

Framing may also be negotiated around the roles of learn-
ers. In an expansive framing of roles, learners are positioned
as active participants in a learning context where they serve
as authors of their own ideas and respondents to the ideas
of others. Within this sort of learning environment, students’
authored ideas are recognized and integrated into class dis-
cussions and other activities (e.g., Mercer, 1995). In contrast,

in a bounded framing of roles, learners may be positioned on
the periphery of a learning context, where, rather than sharing
their own ideas, they are expected to report on their learn-
ing about the ideas of others, such as those presented by a
text or a teacher. As active participants in a learning context,
expansively framing learners “crucially make[s] use of the
fact that the one form of intercontextuality that always exists
between learning and transfer contexts is the presence of the
same learner” (Engle, 2006b, p. 457).

We further specify these contrasting ways of framing in
Table 1, which shows how we successfully operationalized
these two distinct ways of framing in a one-on-one tutor-
ing experiment (Engle et al., 2011). More bounded or more
expansive frames were proposed by a tutor for each par-
ticipating student, with the framing negotiated between the
tutor and student until the student typically acceded to the
tutor’s proposed framing. In the expansively framed tutor-
ing sessions, students were positioned as integral parts of
a university-based learning environment involving a larger
research team and were credited for having their own ideas
about the topics being discussed in text and diagrams. In
contrast, in the tutoring sessions with the bounded framing,
tutors narrowly circumscribed the time, place, and partici-
pant aspects of settings to here and now and positioned the
role of the learners as disconnected reporters of the text and
diagrams’ ideas. Further, these sessions were also framed as
a private matter between each tutor and the student and were
restricted to each particular learning session and part of the
room. Responses from student surveys and interviews re-
vealed how students perceived and responded to the framing.
These data showed that the framing manipulations, based on
the contrasts shown in Table 1, were successful.

EVIDENCE THAT FRAMING CONTEXTS
AFFECTS TRANSFER

A growing series of studies have empirically investigated
connections between the framing of contexts and transfer.
Two recent experiments systematically tested one or more
aspects of this general hypothesis and four classroom re-
search studies provide complementary evidence that transfer
may be affected by framing.

The first known experiment related to framing and transfer
was conducted by Hart and Albarracin (2009, Experiment 2).
They showed that people are more likely to repeat an action
they have just engaged in—the most basic form of transfer
that there is (cf. Salomon & Perkins 1989)— if they are
prompted to describe it using a progressive verb aspect that
frames it as a continuing activity (“I was doing . ..”) versus a
perfective aspect that frames it as a completed action (“I did
...7). Engle et al. (2011) then created the tutoring experi-
ment, framing manipulation of which was illustrated in Table
1. They showed that students being tutored with an expan-
sive, versus a bounded, framing were about twice as likely
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TABLE 1
Operationalization of Expansive Versus Bounded Framing in the Tutoring Experiment

Expansive Framing

Aspects of Contexts

Bounded Framing
C o

o o A

That Can Be Framed (Shown to Promote Transfer) (Shown to Discourage Transfer)
Setting: Ask student to specify other settings in which the topic(s) have, = Do not ask student to specify other settings in which the topic
are, or will be likely to come up in their lives has, is, or will be likely to come up in their lives
e Time e Refer to the study as a whole as including both days e Refer to each part of each day’s session as a separate event
e Refer to other times, both inside and outside of the experiment e Make no references to times other than the just completed
present
e Use present progressive verbs (“you’re figuring out”) e Use simple past with completion verbs (“we’re finished with
that now”)
e Place e Frame location as at a university e Frame location as this specific room

e Refer to other places—their home, school, doctor’s office,

etc.—in which they can use what they’re learning
o Participants

else they mention above

o Ask student how they would explain their ideas to the other

people they mentioned as part of the settings

e Do not make references to other places outside of the room

e Treat larger activity as involving the student, you and the rest of e Treat tutoring event as a private matter involving only you and
the study team, plus their family, friends, teachers, and anyone

the student, and not other members of study team or other
people they know

e Have student explain the text’s ideas to you just as often and as
extensively as in the expansive condition

e When students show understanding of one of the key ideas, note e When students show understanding of one of the key ideas, note

that they can now explain that to whoever they mentioned as an

audience

Roles e Ask student to explain their own evolving ideas about the

system using the text sentences as a resource.

e Revoice student’s explanations, crediting student with
authorship and checking with them about whether you

reformulated their ideas accurately.

that they have properly represented what the text said

o Ask student to explain what the text has said about the system
in each sentence.

e Reformulate what student said as what the text has presented,
not giving them an opportunity to correct as the reformulation
should be accurate.

Note. Adapted under Creative Commons License from “The Influence of Framing on Transfer: Initial Evidence From a Tutoring Experiment,” by R. A. Engle,
P. D. Nguyen, & A. Mendelson, 2011, Instructional Science, 39, p. 612. Copyright 2011 by R. A. Engle, P. D. Nguyen, & A. Mendelson.

to appropriately transfer facts, a conceptual principle, and a
learning strategy from one human body system to another.
In the first classroom study related to framing and its
effects on transfer, Hammer et al. (2005) found that when
two transfer contexts were reframed as having to do with
active student sense making rather than simply the replica-
tion of knowledge, students were more likely to “transfer-in”
(Schwartz et al., 2005) their prior knowledge in ways that
helped them understand new physics concepts. Engle (2006a,
2006b) then presented a case of successful classroom transfer
that could not be explained by considering only content-based
supports for transfer. She showed how this case of transfer
could be explained by also considering the teacher’s fram-
ing of the learning context. This teacher expansively framed
her interactions with her fifth-grade students studying endan-
gered species by (a) temporally connecting to prior and future
interactions in which students could use what they were learn-
ing, and (b) positioning students as contributing to a larger
community of people interested in what they were learning
about. A more recent classroom case study illustrated how
a high school biology teacher expansively framed his class-
room by (a) making links to settings outside of school; (b)
extending temporal horizons to the past, where content was

learned, and to the future, where it remains relevant; (c) con-
necting curriculum units across time; (d) training students to
make connections across topics (cf. Richland et al., 2012/this
issue); and (e) positioning students as part of a larger learn-
ing community (Engle, Meyer, Clark, White, & Mendelson,
2010; Meyer, Mendelson, Engle, & Clark, 2011). These stu-
dents scored well on researcher-designed transfer tests as
well as on end-of-year standardized tests. Finally, showing
that framing matters for subjects other than science, Mendel-
son (2010) found that student transfer of linguistic forms
from online to in-person, second-language learning contexts
was supported by an instructor’s expansive framing, where
text-based forum activities were framed as being connected
to later in-class, face-to-face discussions.

HYPOTHESIZED EXPLANATIONS FOR HOW
FRAMING CONTEXTS MAY AFFECT
TRANSFER

Although prior research has shown that framing contexts dif-
ferently can affect transfer, it has not explained exactly how
this process occurs. In this section, we propose five potential
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FIGURE 2 Five potential explanations for how expansive framing may foster transfer. Note. Dashed arrows and boxes indicate processes that may or
may not occur depending on what content-based supports for transfer are available.

explanations for how expansive framing may promote trans-
fer (see Figure 2). Each explanation describes a different se-
ries of processes through which expansive framing may lead
to transfer. In some cases, these effects are partly mediated
by other already documented transfer mechanisms.

It is important to note that these explanations are not
mutually exclusive and may even be complementary. Thus, an
account of how transfer was promoted by expansive framing
for any particular student may involve all five, just one, or
any other combination of these explanations.

We first preview each explanation by describing it with
reference to relevant literature. We then characterize each set
of explanatory processes in more detail by drawing on our
existing data from two prior studies of expansively framed
classrooms (Engle, 2006b; Engle et al., 2010; Meyer et al.,
2011) as well as the tutoring experiment (Engle et al., 2011).

Overview of Each Explanation

Each proposed process for explaining how expansive framing
promotes transfer is prompted by one or two aspects of a
full expansive framing. Given that, we first introduce two

explanatory processes that begin by connecting settings with
each other. We then discuss one explanation that is initiated by
both connecting settings and promoting student authorship.
Finally, we consider two explanations that are started simply
by promoting student authorship.

First, we propose that expansive framing can create con-
nections between settings for learners, in which knowledge
that is relevant in one setting is recognized as also relevant
in other settings, a key aspect of intercontextuality. Connect-
ing settings with each other encourages transfer: (a) during
learning, when students expect they will later need to trans-
fer what they are learning and may be more likely to prepare
for this possibility, and (b) during potential transfer contexts,
when students view prior content as continuing to be rele-
vant (Leander, 2001; Pea, 1987; Ross, 1984). These first two
explanations and their processes are laid out in the top two
trajectories shown in Figure 2.

With respect to the first explanation, existing literature
about transfer has already recognized that transfer can be
promoted by creating an expectation for transfer in which
students see that what they are learning will maintain
relevance over time (e.g., Bereiter, 1995; Brown, 1989). This
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notion is closely related to the concept of utility value, or the
degree to which a task is perceived as being relevant beyond
the immediate situation (Hulleman, Durik, Schweigert, &
Harackiewicz, 2008). It is also related to the finding of Pugh,
Linnenbrink-Garcia, Koskey, Stewart, and Manzey (2010)
that transfer can be promoted in part by framing curricular
content as having the potential for transforming students’ ev-
eryday experiences. This article adds to these prior literatures
by explaining how framing settings as connected may foster
such an expectation for transfer and showing how it initiates
a series of processes that eventually lead to greater transfer.

Fostering an expectation for future transfer by having
teachers connect learning settings with future settings in
which transfer is desired may lead students to study what
they are learning about in potentially more effective ways
that support transfer. At the most basic level, students who ex-
pect they will need to continue using what they have learned
may prepare for such future use. They are likely to study
that material more often and more intensively, which may re-
sult in more enduring memory representations that students
can draw upon during later transfer tasks. This general idea
is consistent with findings from motivational research that
shows that students who perceive classroom tasks as hav-
ing a higher utility value both report that they expend more
effort in their science classes (Cole, Bergin, & Whittaker,
2008; Mac Iver, Stipek, & Daniels, 1991) and perform bet-
ter in them (Bong, 2001; Hulleman et al., 2008; Malka &
Covington, 2005; Simons, Dewitte, & Lens, 2003).

Such expectations for transfer may have an even greater
impact on transfer to the extent that individual students are
aware of and able to use content-based strategies for enhanc-
ing transfer like generating examples, comparing them, con-
structing generalizations, and becoming sensitive to the ap-
plicability conditions of examples and generalizations (e.g.,
Gick & Holyoak, 1983; Gentner et al., 2003; Renkl et al.,
1996; Wagner, 2006).2 For example, research has already
shown that when students have the expectation that what they
are learning will continue being relevant, they put more effort
into becoming sensitive to the specific features of examples
that make them suitable for applying relevant generalizations
(Gilbert et al., 2011; Keiler, 2007). In effect, the expansive
framing of settings may make students more likely to use
content-based supports for transfer as part of preparing for
expected future transfer events (Engle, 2006b).

Turning to Explanation 2 (again see Figure 2), an ex-
pansively framed learning environment may also increase
the likelihood that, in a potential transfer context, students
view what they learned before as having continued relevance
(Clark, 1996; Leander, 2001). Consequently, students are
more likely to be reminded of relevant learned knowledge
from the prior learning context (Ross, 1984) and be inclined
to use it, especially if the learning context has been posi-
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tioned as continuing to have socially desirable knowledge
resources (Pea, 1987). As Pea (1987) explained, transfer is
promoted when a student is socially influenced to construct
“a ‘reading’ of a problem situation as one for which transfer
of previous knowledge is possible, or important, or worth the
effort” (p. 655). Thus, by creating links back to prior learning
contexts, the expansive framing of past settings may encour-
age students to make use of transfer opportunities by using
their relevant learned knowledge.

The third explanation relies on both framing a learning
setting as being connected to prior ones and on framing roles
by positioning students as authors of their own ideas (see
middle of Figure 2). Both types of framing are likely to lead
students to view their own prior knowledge as relevant to cur-
rent learning, encouraging them to “transfer-in” (Schwartz
et al., 2005) more of their prior knowledge during learn-
ing as they construct new understandings. Drawing on prior
knowledge in this way generally enhances the quality of ini-
tial learning, which is necessary for later transfer-out to new
contexts (e.g., Bransford et al., 1999). In drawing more exten-
sively on their prior knowledge, students may also potentially
transfer-in additional examples and generalizations related
to what they are learning about, which prior research has
shown specifically enhances transfer (e.g., Gick & Holyoak,
1980, 1983; Reeves & Weisberg, 1994; Salomon & Perkins,
1989). These examples and generalizations then can provide
additional resources that could allow the student to make
comparisons between examples (e.g., Chang, 2006; Gentner
et al., 2003; Rittle-Johnson & Star, 2007) or consider when
examples are most applicable (e.g., Renkl et al., 1996), which
are additional content-based ways in which transfer can be
promoted.

Our fourth explanation (Figure 2) hypothesizes that by
itself authorship may foster student accountability to par-
ticular content, which then makes students more likely to
use this content in transfer contexts. Just like authors of aca-
demic papers, individual students become identified with,
and then are held accountable for, commenting intelligently
on the specific content they have authored (Engle, 2006b;
Greeno, 2006; Jacoby & Gonzales, 1991). This accountabil-
ity then increases opportunities and other people’s expecta-
tions for them to continue sharing what they know about that
topic and related topics in additional settings (Bereiter, 1995;
Engle, 2006b; Greeno, 2006). In fact, students may purposely
engage more frequently with contexts in which they can use
the knowledge they have become identified with, sometimes
even helping to construct new settings in which they can use
their knowledge (Bereiter, 1995). Thus the identification of
particular students with particular topics provides social op-
portunities and expectations that students will transfer what
they know about those topics in situations that ask them to
draw on their expertise (Brown et al., 1993).3

ZBecause processes may or may not occur in particular cases, a dashed
line surrounds the box that encloses them.

3We note that this explanation differs from Explanation 1, an expectation
for transfer, as the expectation for transfer is more of an individual internal



Downloaded by [State University of New York at Albany] at 16:51 28 August 2012

222 ENGLE, LAM, MEYER, NIX

Finally our fifth explanation (Figure 2 again) proposes that
if authorship becomes a general practice that students regu-
larly participate in, it may promote the practices of generating
new knowledge and engaging in adaptive problem solving
(Hatano & Inagaki, 1986; Hatano & Oura, 2003; Schwartz
et al., 2005; Schwartz, Chase, & Bransford, 2012/this issue).
Students may then be more likely to transfer their knowl-
edge when confronted with a completely novel problem sit-
uation, because part of the role of being someone who regu-
larly authors knowledge is to generate reasonable responses;
in effect, this role encourages such students to adapt their
prior knowledge to address that new problem (Boaler, 2002;
Greeno, 2006). This response contrasts with students who
respond to a transfer problem for which they do not have
an obvious solution by either saying “I don’t know” or com-
plaining about the unfairness of a question whose answer or
exact solution methods have not been taught to them (Boaler,
2002).

Although, as we discuss later, there are undoubtedly com-
plex relationships between these five potential explanations
for how expansive framing promotes transfer, the primary
goal of this article is to distinguish between the explanations.
This differentiation will provide a foundation for being able to
systematically investigate the explanations in future research.
To advance that agenda, we now characterize the five expla-
nations in more detail using examples from our existing data.

Explanation 1: Connecting Settings Promotes an
Expectation for Future Transfer

The framing of learning contexts in an expansive manner
makes it more likely that students will develop an expectation
that they will need to transfer what they are currently learn-
ing into the future, which then encourages them to prepare
for that future use. Our ongoing research in an expansively
framed high school biology classroom* provides an example
of this expectation. At the same time, this teacher undoubt-
edly employed a range of additional pedagogical strategies
for fostering transfer that were probably working concur-
rently with expansive framing. He set up the expectation that
students would need to transfer what they were learning dur-
ing Biology class to their future Chemistry class. Mr. Kent
referred to a future setting when the students would be in Mr.
Brown’s Chemistry class, and said,

Most of you ... will next year have Mr. Brown. This is Mr.
Brown. He’s our Chemistry teacher for Health and Medicine.
So you guys will have him for chemistry next year. ... The

one and this involves social expectations. Also an individual expectation
for transfer arises from settings being framed as connected and this social
expectation for transfer arises from students being framed as authors of
particular content that they have learned.

4This is the same teacher who was analyzed in Engle et al. (2010), but the
teacher’s practices have become more expansively framed in several ways
from collaborating with the researchers and learning about their findings.

reason that I’m so [strict] about things like lab safety, no open-
toed shoes, data charts, accurate measurements, is because
... this guy expects you to walk into his class on the very
first day of school being able to do this. He cannot afford,
in Chemistry, to spend time teaching you this. So if I'm just
a nice guy and let you go ... you’re gonna get to his class
and start off [week] 1, week 2 with a D because you can’t do
this, and then he’s gonna be upset because he wants you to
do well. I'm gonna be upset because he’s gonna come back
and say “Didn’t you teach them anything?” ... This is why
we’re so adamant about you guys doing it right.

In this example, by connecting laboratory settings across the
two classes, Mr. Kent made it more likely that his students
would develop an expectation that they will need to transfer
what they would learn about conducting labs in Biology class
to their future Chemistry class. Our contention is that this
expectation may easily have motivated his students to learn
lab safety more effectively in order to prepare for that future
transfer.

We then found evidence that Mr. Kent’s students tended
to notice this kind of expansive framing of time and also
developed an expectation that what they were learning now
would be needed in the future. Student surveys were used to
detect the extent to which students perceived this aspect of
the teacher’s expansive framing of time, and to what extent
they reported that they believed that what they were learn-
ing would be useful in the future. Students were first asked,
“During a typical biology class, how often does your feacher
tell you that what you are learning might be useful ...” at
various times in the future. Student survey data indicated that
students generally recognized that Mr. Kent offen told them
that what they were learning would be useful the next day, in
the next few weeks, in the next year, and beyond (see leftmost
bars in Figure 3).

Students were then asked, “During a typical biology class,
how often do you think what you are learning might be useful
...” at various times in the future. Student responses to this
survey question indicated that students had also developed
expectations that what they were learning would offen be
useful at various timepoints in the future (see rightmost bars
in Figure 3). Our claim from this survey data is that Mr. Kent’s
expansive framing may have caused many of his students to
develop an expectation for future transfer that was equivalent
with, or perhaps even stronger than, the degree to which they
noticed the teacher emphasizing future usefulness. Further
investigation is needed to determine how, if at all, students
changed their studying and other learning habits to prepare
for that transfer.

Although data from a comparison classroom that employs
a bounded framing are not yet available, these data provide
initial evidence consistent with the first explanation that the
expansive framing of settings can lead students to develop
expectations for future transfer. We further offer that this
expectation may increase the likelihood that students will
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All the time
Often
Sometimes
M Teacher
[ Students
Rarely —— —
Never

The next day? In the next few

weeks?

In the next year?  Beyond next year?

FIGURE 3  Average student perceptions of frequency of teacher telling students what they are learning will be useful in the future, and student reports

about how often they think what they are learning will be useful in the future.

study content more often or more deeply. This may potentially
also involve students taking better advantage of any content-
based supports for transfer that are available in their learning
environment.

Explanation 2: Connecting Settings Means Prior
Content Continues Being Relevant in Potential
Transfer Contexts

Findings from the same classroom just described (Engle etal.,
2010) also support the viability of the hypothesis that con-
necting settings fosters transfer by making it more likely that
students will view their prior knowledge as being relevant,
thus increasing the likelihood that they will be reminded of
it during transfer opportunities. One example of connecting
to prior settings during potential transfer opportunities was
seen when Mr. Kent emphasized the importance of students
making connections in their current laboratory work to prior
class discussions and homework (Meyer et al., 2011, p. 13):

You have to connect what’s going on in lab to what’s going on
in class. ... When I'm in lab, I am always thinking, “What
is this lab teaching me about what we’re discussing?” ...
So when you’re in lab today—what is it that we’re doing in
lab, that connects to what our homework was about this past
weekend?

It is important to note that expansive framing across time,
places, and activities differs from ideas about both practicing

transfer and providing content-based hints. In this example,
Mr. Kent broadly spoke about the idea of students mak-
ing connections between the lab setting and other course-
related settings like class discussions and doing homework.
Although there is a family resemblance, this is very differ-
ent from providing hints to students about specific content
connections they should make as it is less specific and less
focused on particular content. Instead, this teacher expanded
the relevance of what his students were learning across dif-
ferent settings, a practice that was common in his classroom
instruction. However, in asking students to specifically think
about how what they were doing in lab connected to their
prior homework assignment, Mr. Kent also employed the
more basic transfer mechanism of asking students to practice
transfer. Although practicing transfer is not part of expansive
framing per se, Mr. Kent’s request served to make it clear
that he expected them to try to transfer what they had learned
from any settings he had connected to the current one.

During that same lab, we observed students responding
to Mr. Kent’s instruction by trying to transfer in knowledge
from their prior classwork, as in the following excerpt:

Student 1: How do you think this connects to the home-
work?

Student 2: That is how, like, light reaction happens.
Student 1: Dark and light?

Student 2: Yeah.

Thus, Mr. Kent’s connection of the current lab setting to prior
activities potentially prompted students to transfer what they
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had learned during those earlier activities. As the course pro-
ceeded, students continued to make connections without Mr.
Kent’s prompting. This process occurred because students
may have begun to see lab and classroom settings as being
interconnected perhaps as a result of Mr. Kent’s expansive
framing of these particular settings.

These initial analyses of Mr. Kent’s instruction are also
consistent with our second explanation that expansive
framing causes students to view learned knowledge as
having ongoing relevance across settings. We hypothesize
that with this view, students are more likely to be reminded
of relevant learned knowledge in potential transfer contexts,
which will, in turn, increase their propensity to transfer this
learned content.

Explanation 3: Authorship and Connecting to
Prior Settings During Learning Leads to
Transfer-in of Prior Knowledge in Ways That
Support Later Transfer-out

The third explanation hypothesizes that in an expansive
environment, one in which students are positioned as
authors whose knowledge from prior settings is considered
welcome, students are more likely to transfer-in knowledge
during learning in ways that can enhance later transfer-out.
In our tutoring experiment (Engle et al., 2011), we found
students transferring-in prior knowledge in ways that would
be expected to enhance transfer-out. These students, who
were all in the expansive framing condition in which both
authorship and connecting to past settings was supported
(see Figure 2), sometimes brought in their own outside
examples to form generalizations about the topics they were
learning. Data showed that these students were also more
likely to transfer certain facts, principles, and a learning
strategy to a new context.

For example, one student in the expansively framed
condition transferred-in his own example of the structure of
a school to generalize his understanding of the structure of
the heart:

How is the heart structured? The name atrium . . . it reminds
me of all schools . . . like my school has a big atrium . . . kinda
big. [motions “big” with his hands] and [it’s] someplace you
go and it separates out to all the classes. So I guess you can

kinda picture that. [Tutor nods] You can store all the stuff in
the atrium before it goes out to the right place.

By being positioned as an author whose past knowledge was
relevant, this student was in effect encouraged to transfer-
in whatever he already knew that could be relevant for his
learning. In comparing the heart’s structure with his school’s
architecture, he was able to make the generalization that both
kinds of atriums store things (students or blood) before dis-
tributing them to the next place. With this generalization
supporting his learning, this student then successfully trans-
ferred what he had learned about the circulatory system to
later transfer assessments about the respiratory system.

Given that the sample size for the tutoring study was
not particularly large, it was reassuring to find evidence of
a similar dynamic occurring in Mr. Kent’s biology class
(Meyer et al., 2011). Like tutors in the expansive framing
condition, Mr. Kent also positioned students as authors of
their own learning and made connections with prior settings.
Furthermore, survey data show that students in this class
tended to transfer-in their prior knowledge. Specifically, stu-
dents reported that during a typical biology class they often
transferred-in ideas they already knew from the previous few
days and weeks and sometimes transferred-in ideas they al-
ready knew from within the past year or longer than a year
before (see Table 2). Although comparisons to bounded class-
rooms would be informative, these results are consistent with
the idea that in an expansively framed classroom, students
may be likely to transfer-in ideas from prior learning, which
would then improve the quality of their learning in ways that
would promote transfer-out later.

Thus, preliminary results from our tutoring experiment
and our analyses of Mr. Kent’s teaching are both consis-
tent with our third explanation that, by positioning students
as authors of their own learning and making connections
with prior settings, expansive framing encourages students
to bring in prior knowledge, including outside examples and
abstract generalizations, which previous research has shown
increases students’ propensity to transfer.

Explanation 4: Authorship Promotes
Accountability to Particular Content

Positioning students as authors through the use of expansive
framing may also promote accountability in ways that lead to

TABLE 2
Student Reports About How Often They Transfer-In Their Prior Knowledge

How Often During a Typical Biology Class Do YOU Think

About or Use Ideas That You Already Knew From . .. Never Rarely Sometimes Often All the Time
Within the previous few days? 0.0% 0.0% 27.3% 33.3% 39.4%
Within the previous few weeks? 0.0% 3.0% 39.4% 33.3% 24.2%
Within the last year? 0.0% 28.1% 43.8% 9.4% 18.8%
Longer than a year before? 16.1% 29.0% 35.5% 16.1% 3.2%
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transfer. If a student shares particular content knowledge, that
student can be framed as the author of that content and be pub-
licly recognized as such. The student then becomes expected
to be able to use that content during transfer opportunities.

For example, Engle (2006b; Engle & Conant, 2002) de-
scribed a classroom where student groups were each assigned
research projects about a particular endangered animal pop-
ulation. Within these groups, individual students were as-
signed particular topics about the populations for which they
were to author oral explanations and written reports. The
positioning of students as authors included language that at-
tributed explanations about content to specific students or
groups of students, rather than to the teacher or textbook
(e.g., Teacher: You’ve [the student or student group has] just
explained something to me [adapted from Engle, 2006, p.
486]). Over time, these students became positioned as local
experts about the content they had authored (Brown et al.,
1993; Engle & Conant, 2002). Whenever anyone visited the
classroom, each student-expert was expected to teach the vis-
itor about their topic (Engle & Conant, 2002), which provided
opportunities for students to transfer what they had learned.
In later individual transfer assessments, Engle (2006a) found
that students regularly referenced their own research as with
one whale group student who explained why birthrate mat-
ters for species survival and endangerment by saying, “Like,
that’s like the whales. They only have like one calf every
four out of five years. And by people hunting them, they
can die off quickly” (p. 18). Thus, through authorship, stu-
dents in this class were held accountable to the explanations
they had previously authored and were able to transfer these
explanations to new contexts.

This example illustrates the proposal that students who
are positioned as authors of particular content during learn-
ing are then held accountable for that content by others. As
a result, this accountability increases the likelihood that stu-
dents will transfer the particular content they authored in
future contexts.

Explanation 5: Authorship as a Practice
Promotes Generation and Adaptation of
Knowledge in Transfer Contexts

Finally, expansive framing may allow students to author con-
tent regularly such that they eventually assume authorship as
astandard practice. This authorship role means that when stu-
dents are faced with potentially new transfer problems they
are ready to generate a response by adapting their existing
knowledge. As compared to Explanation 4, we do not intend
to suggest that students are being prepared to transfer spe-
cific content in specific transfer-related tasks. Rather, we are
proposing that through regularly practicing authorship as a
result of expansive framing, students begin to see themselves
as being capable of addressing unfamiliar situations using
what they already know, just as authors do. In Mr. Kent’s
classroom, authorship of ideas became a regular practice. In
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the following example, we see a pair of his students adapting
their prior knowledge and generating new knowledge while
responding to a transfer problem in which they were asked
to make connections between materials from three different
units:

1 Edward: Meiosis is sex cells.

2 Adrienne: Meiosis is made [inaudible] protein synthesis?

3 Edward: Protein synthesis is how when DNA makes RNA?
And RNA goes to the ribosomes,

4 Adrienne: Okay.

5 Edward: And makes [inaudible].

6 Adrienne: That kinda links because- To make the- to make
the zygote or whatever, DNA is (..) chromosomes from
the parents, right?

7 Edward: (..) Wait, what? [laughs]

8 Adrienne: Hmm chromosomes from the parent, so it like
produces protein. (. ..) It makes it, that makes the kid?

9 Edward: So you’re saying protein synthesis makes a kid?

10 Adrienne: Yeah.

11 Edward: Makes the body?

12 Adrienne: Yeah, doesn’t it?

13 Edward: So- so protein- how does protein synthesis links
to genetic heredity?

14 Adrienne: Because DNA,

15 Edward: Well yeah.

16 Adrienne: that’s what DNA is like, right? DNA is (..) the
kid, you get the baby ...

17 Edward: So (..) meiosis links to genetic heredity because
of um the sex cells?

18 Adrienne: Yeah.

19 Edward: And then protein synthesis is for building the
body?

20 Adrienne: Mmhmm. [in agreement]

In this example, we see this pair of students combine their
knowledge and adapt their understandings of concepts that
they learned from previous units to related concepts in the
current unit. Edward brought in his knowledge about the
Central Dogma of molecular biology from what he learned
in the Protein Synthesis Unit by describing the process of
DNA leading to protein synthesis (Turn 3). Adrienne then
“linked” this idea to meiosis by connecting DNA to the for-
mation of zygotes (Turn 6). The students then generated the
idea that the chromosomes or DNA that are involved in the
synthesis of proteins also produce proteins that “makes a kid”
or “the body” (Turns 8—12). Next, they added genetic hered-
ity to the conversation by connecting it to meiosis through
the presence of DNA and sex cells (Turns 13—18). The stu-
dents finally conclude that protein synthesis is what builds the
body (Turns 19-20). Thus, in part because of the supported
practice of authorship, Edward and Adrienne were able to
approach a novel situation, in which they were asked to con-
nect various topics learned at different times in the school
year, by adapting their prior knowledge about several topics
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and generating connections between them and the units from
which they were drawn.

Although the number of students examined is small, this
example is consistent with our hypothesis that students who
are regularly positioned as authors are likely to adopt author-
ship as a practice. As a result, these students may become
proficient at adapting their knowledge to fit novel situations
or, in other words, to transfer appropriate knowledge in future
contexts.

POTENTIAL INTERACTIONS BETWEEN THE
FIVE EXPLANATIONS

Although a detailed discussion of the interactions between
these five explanations for how expansive framing promotes
transfer requires further research, we have identified several
ways that they could potentially interact. First, as shown in
Figure 2, the two main aspects that make up expansive fram-
ing group the explanations based on their origins in framing
settings as connected or in promoting student authorship.
Specifically, Explanations 1 and 2 derive from connecting
settings whereas Explanations 4 and 5 derive from promot-
ing student authorship. Explanation 3, in contrast, has its
origins in both of these aspects of expansive framing.

Second, two of the explanations function by improving
students’ learning, which then enhances transfer. Specifically,
in Explanation 1, when a student expects that he or she will
need to use what is being learned in connected settings, the
student improves his or her learning process in preparation
for transfer. Similarly, in Explanation 3, by transferring-in his
or her prior knowledge during learning, the student improves
his or her learning process.

A third connection that we identified reveals that three
of the explanations depend on expansive framing occurring
specifically in the learning context rather than in the transfer
context. Students expecting that they will need to use what
they learn later (Explanation 1), viewing their knowledge
as both relevant and desired socially (Explanation 3), and
adopting the practice of authoring knowledge (Explanation
5), all require that the learning context be framed expansively.
In contrast, when a student views what was learned before
as relevant in a potential transfer context (Explanation 2), or
when a student becomes publicly recognized as the author
of particular transferable content (Explanation 4), it is not
essential that expansive framing occur when the content was
actually learned.

Fourth, if students are frequently recognized in public as
the author of content (Explanation 4), it is likely that the
student will eventually adopt authorship as a general practice
(Explanation 5).

Finally, several explanations may connect to one another
over time. For example, a student may find her prior knowl-
edge to have continued relevance in a particular social context
(Explanation 2) in which someone requests that she explain

her understanding of a topic. By responding to this request,
it is likely that the student now begins to view her knowledge
as socially desired (Explanation 3). Finally, the other person
in the conversation may come to recognize her for the expla-
nation she authored and, from then on, hold her accountable
for the content she shared (Explanation 4).

A RESEARCH AGENDA FOR INVESTIGATING
HOW FRAMING AFFECTS TRANSFER

In this article, we have gone beyond prior work that focuses
on documenting that there is an effect of framing contexts
on transfer to begin constructing several explanations of ex-
actly how expansive framing may promote transfer. In so
doing, we have been careful to consider how framing may
work both independently of and in coordination with other
known transfer mechanisms. We also recognize that these
explanations may often work in concert and that there are
undoubtedly complex relationships between them, some of
which we have identified. Because of this, we now propose
a research agenda for investigating each explanation and the
relationships between them.

We suggest three kinds of studies that are likely to be
especially fruitful: (a) experiments focused on disentangling
the effects of different aspects of framing, (b) comparative
studies in classroom settings, and (c) microgenetic investiga-
tions that provide data-grounded explanations of how each
set of processes unfolds, separately or in concert, to foster
transfer.

Disentangling Experiments

Considering that current research suggests that expansive
framing as a whole enhances transfer, a key next step is
to manipulate the framing of different aspects of contexts
separately and in coordination with one another in order to
ascertain their individual and combined effects on transfer.
In particular, given that three of the proposed explanations
for how framing affects transfer are prompted by the framing
of student roles as authors and three of the proposed explana-
tions are prompted by framing settings (with Explanation 3
being prompted by both), a clear next stepistoruna?2 x 2 ex-
perimental design in which student roles (expansive: author
vs. bounded: spokesperson) are crossed with the framing of
settings (expansive: linked vs. bounded: disconnected). This
design will allow us to see which of these aspects of fram-
ing matter for which kinds of transfer and whether they each
make independent contributions or if the whole is greater
than the sum of the parts. Additional follow-up experiments
can be run to further disentangle these effects.

A second kind of disentangling experiment that would
be valuable would be one in which the timing of expansive
framing is manipulated, with the effects on different kinds
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of transfer assessed.” As previously described, some of the
proposed explanations rely on expansive framing during the
learning process (Explanations 1, 3 and 5), whereas others
would still be at least partially effective even if expansive
framing is provided after learning (definitely Explanation 2
and perhaps also Explanation 4). Given that, manipulating
when expansive framing occurs would allow us to further
distinguish between these explanations.

Asnoted in Engle et al. (2011), such experiments “will si-
multaneously advance understanding of how exactly framing
works, provide additional replication of the effects of fram-
ing on transfer, and guide educators about which aspects of
framing to focus on” (p. 621).

Comparative Classroom Studies

Another way to learn whether and how framing affects trans-
fer is to make systematic comparisons between and within
classroom-based case studies. To compare the effects be-
tween bounded and expansive framing, teachers teaching
multiple sections of the same course can be encouraged to
implement more bounded or more expansive framing in or-
der to see what benefit, if any, the expansive implementation
has on students’ propensity to demonstrate different kinds of
transfer.

At the same time, within studies of particular classrooms
in which expansive framing is employed, it is possible to
see whether there are correlations between the degree to
which each student transfers and the degree of each student’s
awareness and uptake of expansive framing. Specifically, one
could examine the degree to which different students appear
to detect the existence of different aspects of the expansive
framing and show evidence of “taking it up” (Austin, 1962;
Clark, 1996) in their own behavior through a combination of
surveys and interviews. This research then would allow one
to see whether those students who notice and respond to the
expansive framing more strongly are also the same students
who show greater evidence of transfer on assessments after
controlling for other predictors of transfer.®

SWe thank Rob Goldstone for this suggestion.

%Evidence of this sort is currently being generated (Meyer, 2012). Pre-
liminary results of exploratory correlational and regression analyses (Engle,
Meyer, & Chong, 2012) showed correlations between three different mea-
sures of transfer and students’ responsiveness to 10 different instances of
expansive framing that spanned both roles and the three main aspects of
setting (time, place, and participants). Most correlations were positive and
involved students reporting that they had adopted the framing in their actions
rather than just agreed with it. Knowing the content to be transferred was
correlated with two of the three measures of transfer while many potential
predictors of learning like prior grades, test scores, motivational variables,
and standard demographic variables did not correlate with transfer. The best
regression models all involved expansive framing as predictors and were
able to account for between 26% and 60% of the variance in transfer. How-
ever, these results are preliminary as we have not yet been able to include in
our analyses useful measures of each student’s exposure to classical transfer
mechanisms like generalizing and comparing examples.
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Microgenetic Investigations

Finally, both kinds of studies can embed microgenetic inves-
tigations that are focused on directly observing the hypoth-
esized processes in action (Maxwell, 2004a, 2004b; Saxe,
2002; Siegler Shadish, Cook & Campbell, 2002;, 2006). In-
tensive videotaping combined with interviewing and docu-
mentation of student work and instructional materials during
the complete span in which learning and transfer take place
can allow one to develop explanations for cases in which
expansive framing has been shown to relate to subsequent
transfer, which would be documented not just with formal
assessments but also by examining subsequent activity af-
ter instruction for evidence of students using what they had
learned in their own ways (Lobato, 2012/this issue).

Such explanations would trace how an instructor’s fram-
ing was responded to by a student in ways that then affected
their learning processes, the use of any known or hypothe-
sized transfer mechanisms, and eventually how and what they
were able to transfer. We have already begun this work by
explaining the surprising transfer of one struggling student
in another of Mr. Kent’s high school biology classes (Lam
et al., 2012). The validity of such explanations can be fur-
ther increased by also explaining contrasting cases in which
transfer did not occur.

Interviews with students in which they are asked to ex-
plain how they themselves addressed transfer situations may
also help inform which of the proposed processes were in-
volved (Lobato, 2012/this issue). Such microgenetic inves-
tigations have the potential for further specifying how each
process works for individual students, based on how they
themselves interpret and respond to different framings (cf.
Lobato, 2012/this issue; Lobato et al., 1999). It may also
lead to potentially identifying other ways in which expansive
framing promotes transfer. In addition, these investigations
provide especially fertile ground for investigating how the
five proposed explanations can interact with one another, in
real time, and for particular students.

CONCLUDING THOUGHTS

By focusing on the effects of expansive framing on transfer,
we are addressing an institutional problem that exists in much
formal education, especially in high schools and beyond
(Sizer, 1984), in which bounded framing has become the
working norm. Students’ classes are often framed as being
completely separate from one another such that they are
considered to involve completely different people, be about
disconnected topics (cf. Richland et al., 2012/this issue), and
happen in distinct places and times. Prior to the institution of
schooling, learning may not have been as compartmentalized
as in this age, and as a result, studies of transfer across con-
texts may have been moot because of the much broader way
that learning was understood by both learners and teachers.
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Compared to other methods of fostering transfer, expan-
sive framing is widely applicable to all academic subjects
and adaptable to a variety of instructional methods. Standard
content-based instructional methods for fostering transfer
need to be precisely specified for that particular content,
a very time-consuming process. In contrast, methods for
expansively framing learning contexts can be implemented
in similar ways, no matter what topic or discipline is being
learned. In addition, the expansive framing of settings in
particular can be used across all forms of instruction from
traditional lectures to discovery-based approaches or any
other variation or combination of these. All the instructor
needs to do is connect the learning environment to other
times, places, and participants in ways that his or her students
will believe and be ready to act upon (Zheng, Meyer, &
Engle, 2012). In effect, expansive framing allows instructors
to better leverage whatever student learning they are able to
achieve through whatever means.

At the same time, however, we do not claim that expansive
framing is the be-all or end-all for instruction. Our informal
observations of tutoring and classroom instruction as well
as broader theoretical considerations suggest that there may
be costs as well as benefits of expansive framing for both
learning and transfer. For example, we observed that a few
learners in the expansive framing condition of the Engle
et al., (2011) tutoring experiment had a tendency to bring in
so much prior knowledge during learning that they became
cognitively overwhelmed or had difficulty focusing on what
the provided text and diagrams could contribute to their un-
derstanding. Thus, it may make sense for the beginnings and
endings of lessons or curriculum units to be framed more
expansively but to use a somewhat less expansive framing
when students need to focus on learning important new ma-
terial. In such circumstances, the advantage for learning in a
more bounded framing is that it could help students to focus
exclusively on the content at hand without being distracted
by other knowledge.

In addition, by itself expansive framing encourages learn-
ers to regularly use what they already know, but it does not
provide resources for students to judge which prior knowl-
edge is the most appropriate for a particular problem or
issue. By itself, then, expansive framing can lead to overgen-
eralization (Engle, 2006b) or what is also called “negative
transfer” (see also Schwartz et al., 2012/this issue). There-
fore expansive framing should be regularly paired with activ-
ities in which learners critically evaluate the knowledge they
have transferred-in for its relevance and validity. Some of the
techniques that Schwartz et al. (2012/this issue) suggest for
avoiding negative transfer, like proactively seeking feedback,
are likely to be particularly helpful in this regard.

For this reason, it also may make sense for instruction to
employ more targeted expansive framings in which students
are provided with specific contexts for when generalization
from the learned content will be most appropriate, such as
specifying that a particular topic will be relevant both in a

future Chemistry class and for helping themselves or loved
ones address a common disease. This targeted expansive
framing contrasts with a more general expansive framing
where only vague contexts are provided and thus expands
to include all contexts, such as telling students that what
they are learning will be useful “in the future” or “almost
everywhere.” A targeted expansive framing may reduce
negative transfer that occurs when irrelevant content is
transferred, or is transferred inappropriately. However, it
is possible that only using targeted expansive framing may
constrain scientific discovery, which often involves creating
deep analogies across contexts that were not initially thought
to be relevant to one another (e.g., Goldstone & Wilensky,
2008). In this case, an expansive framing that encompasses
all contexts may be more effective.’

Nonetheless, it has long been recognized that the key
challenge to transfer is in students being reminded of and
actually bringing in their knowledge in the first place (e.g.,
Loewenstein, 2010; Reeves & Weisberg, 1994; Ross, 1984).
It is in addressing this key challenge that expansive framing
is particularly powerful.

In closing, we hope this article will advance future inves-
tigations of the relationships between framing and transfer.
We believe it provides a basis for researchers to be able to
provide clear demonstrations of the multiple ways in which
framing affects transfer and how they interact with each other
in real learning situations.
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