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5 Beyond More Versus Less

A Reframing of the Debate on
Instructional Guidance

Alyssa Friend Wise and Kevin O’Neill

Simon Fraser University

In thi's chapter we attempt to reframe the debate surrounding instructional guid-
ance in a way that may be more productive than the one pursued recently. Up till
now, the conversation between constructivists and instructionists has largely
c.entered on the adversarial question of whether or not constructivist instruc-
tional approaches provide enough guidance to be effective. However, we argue
that experimental “high versus low guidance” studies cannot provide a valid basis
for making inferences about the fundamental merits of constructivist teaching.
Reviewing some of the literature cited in the recent debate (with a particular
.focus on worked-example studies), we will argue that for constructivists and
1ns'tructionists alike, the quantity of guidance is just one dimension along which
guidance can be usefully characterized. We introduce the context in which guid-
ance is delivered and the timing with which guidance is delivered as two more
important concerns. We then make a case for a research agenda that we believe
may bring constructivists and instructionists together in exploring questions
about the optimal quantity, context, and timing of guidance in ill-defined
problem domains.

On one side of the recent debate is a perspective that sees instructional
fipproaches such as problem-based learning (PBL) and guided inquiry as provid-
ing too little guidance to support learning effectively (e.g., Kirschner, Sweller, &
Clark, 2006). Proponents of this view often cite lab-based findings such as ;he
worked-example effect (e.g., Sweller & Cooper, 1985) as support for the position
that “more” guidance, generally given at the outset of instruction, is almost
alw.ays best for learners. Because of the primacy this perspective places on the
delivery of up-front explicit instruction, we refer to it as “Instructionism.”

On the other side of the debate, there is a perspective that claims that inquiry
and PBL approaches do provide a great ‘deal of guidance, and may in fact
produce 'learning outcomes that are superior to up-front explanation (e.g
Hmelo-Silver, Duncan, & Chinn, 2007). Proponents of this view often c‘it.e)
clas§room—based studies showing that students in inquiry-based classrooms
;chfve greater depth of_ understanding than students in traditional ones (e.g.,
alll; r?f,érlfégclge:ji‘iirs‘ﬁr) T‘S(.Chr’i’stie, 1999) as support for this position, gener-

ctivism.
'It appears to us that the two sides are talking past each other. We suspect that
this may be due to different ideas about the purpose of guidance, different
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ambitions with regard to the transfer of learning, and different views about the
nature of the evidence needed to justify claims about the merits of any instruc-
tional approach. In the following sections, we try to unpack these differences and
show how these incommensurate views lead us to a methodological catch-22
that, at present, makes the debate irresolvable.

The reader may wonder, if we cannot answer the question of which approach
is better, is there still a way to move forward productively? We present one pos-
sible path that uses the amount, context, and timing of guidance as a toolkit for
thinking about the design of instruction. We explore evidence from both the
constructivist and instructionist perspectives regarding the nature of effective
instructional guidance, and attempt to develop principles that both instruction-
ists and constructivists may be able to agree to. By using a common language, we
hope to engender the possibility of research agendas of interest to both instruc-
tionists and constructivists, and to which each group can contribute.

Transfer of Learning and the Purpose of Guidance: Contrasting
Instructionism and Constructivism

A logical place to begin is by asking what is meant by the term “guidance.” Much
of the recent debate seems to have proceeded without a careful definition of the
term, nor a well-spelled-out metric of how much of it is provided in a given
instructional design. Reviewing the recent debate in Educational Psychologist
(Kirschner et al., 2006; Hmelo-Silver et al., 2007; Kuhn, 2007; Schmidt, Loyens,
van Gog, & Paas, 2007; Sweller, Kirschner, & Clark, 2007), the collection of
instructional moves discussed under the rubric of guidance seems to include
explanation, feedback, help, modeling, scaffolding, procedural direction, and
others. Implicitly, guidance seems to have been taken as a superordinate category
that describes anything an instructor provides to students to aid their learning
and performance.

We find ourselves asking whether this is a useful concept to debate around—
to us it seems problematic to meaningfully gauge “amount” across such a broad
range of instructional moves. Should a high degree of scaffolding count as more
or less guidance than a little explanation? Does a general model given ahead of
time constitute more or less guidance than detailed feedback after the fact? Con-
fusion over such questions may help to explain why the current debate has not
reached resolution. Despite employing the common language of “guidance,” the
instructionist and constructivist camps appear to be using the term very differ-
ently. An indication that this may be the case can be seen in the different ways
that each group approaches the fundamental problem of teaching complex
knowledge and skills. Both groups recognize that novices have difficulty navigat-
ing large problem spaces (e.g., Sweller, 1988; Mayer, 2004; O’Neill & Weiler,
2006; Polman, 2000). However, the responses of constructivists and instruction-
ists to this challenge are substantially different.

A key difference between instructionist and constructivist perspectives appears
to center on the problem of part-whole relationships. In our interpretation,
instructionists’ main solution to the challenge of teaching a complex body of
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knowledge or skills is to break it down into smaller, clearer pieces, and provide
up-front instruction about how to tackle each one. This way, students are not
easily lost amid innumerable details. Eventually, of course, students have to put
the pieces together to produce a whole, competent performance; but in the
instructionist view, these part-whole relationships are best taught after each of
the individual pieces has been mastered. Thus, from an instructionist perspec-
tive, a key purpose of instructional guidance is to reduce the extraneous cogni-
tive load borne by the learner in processing each part of the material or task to be
learned (Sweller, 1988).
From this perspective, it makes a lot of sense to focus on the amount of guid-
ance provided in an instructional design. It also appears to be a straightforward
matter. Having students figure out how to do something themselves entails the
least guidance, and the greatest cognitive load. Scaffolding learners by providing
a little support along the way entails moderate support, and leads to moderate
cognitive load. Telling or showing students exactly how to accomplish a task pro-
vides maximum guidance, and introduces minimal cognitive load, which evi-
dence shows can lead to certain kinds of learning gains (Kirschner et al., 2006).

We note, however, that what instructionists take as evidence of learning (at
least in the experiments cited in the recent debate) is usually performance on a
school-like task performed very shortly after initial training. For example, of the
eight worked-example studies reviewed by Kirschner et al. (2006) that looked at
transfer, all used transfer tasks that, at best, can be characterized as “very near”
on most dimensions of Barnett and Ceci’s (2002) transfer taxonomy. In all of
these studies, the transfer tasks were identical to the learning tasks in terms of
physical context (lab/classroom), modality (written task and problem format),
and social context (individual). Most also used a very near temporal context
(same session) with one experiment administering a transfer task the following
day (Carroll, 1994, Exp. 1).

One important reason for constructivists’ very different approach to teaching
may come from their greater ambitions where transfer of learning is concerned.
The common constructivist sentiment was expressed well by Barnett and Ceci
(2005) when they wrote that “no one cares about learning if it stops at the
schoolhouse door” (p. 295). This sentiment, so different from that embodied in
Instructionists’ experimental protocols, has a large influence on constructivists’
reading of the literature.

Alexander and Murphy (1999) stated that transfer of learning to novel con-
texts”“has long been a problem of Gordian proportions for applied psycholo-

(p. 561), and note that very little evidence of transfer to novel problems

e N produced in the lab. However, Bransford and Schwartz (1999) have
t many lab-based transfer studies make people “look dumb” (unable
~ €Aming) because they exclusively evaluate sequestered problem
describe sequestered problem solving as a type of testing in which

edct:; directly apply learned material to a new context without any
. u?i;:;e opportunity to learn in the new context by attempt-
9 (Bransford & Schwartz, 1999; Schwartz, Bransford, &
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Bransford and Schwartz (1999) and Schwartz et al. (12t050a5r )e ?,T)S;r::da ;ﬁzlrc:st }?ef
i i re encouraging resu
experlmengstf:rr::f)eliszazzfatr}:;;;n l(:eyond a d?recgt application paradigm.» They
" ﬁ'nkin of transfer in terms of “preparation for future learnlng —the
sugg€§t t lll'ch agleaming experience can prepare students to learn related ideas or
o We1 uickly or more deeply in the future. They further demonstrate.that
e ms(:rircllg students’ ability to flexibly respond to and learn f.rom new situa-
lt)i);:s‘e:fter certain kinds of treatments, one can uncover positive t;ancslferlgr;(;t.
detected by sequestered problem-solving tasks (Schwartz & Bransford, ;
SChV\;‘ft: g(nﬁig;r;il()g? 'good deal of sense in relation to constructivist theor.les
of rieiiory, which suggest that better elabprated memories, width more Tx(t;;l:::
Jational networks, will lead to more reliable recall of learned materia
& ii 1979; Schank, 1982). These same theories suggest that learners will develop
f?li)r;: elab;rate memories, with more transfer-relevgnt relationall?etw;)frl;(si,e grom
more authentic experiences, particularly if tbe experiences are we -sca to ti‘;ists
To maximize the chances that worthwhile transfer will ocur, c(cl)r;ls ruz e
argue that it is important to retain as much 'of thef 2.1uth.ent1c1t}'l (a\nt ;ﬁccurrent
plexity) of the target task as is practical. This posmor‘z is cor?smten. vt\’/ A
theories of transfer, which suggest (for example? that “the primary )(f) o denger
is the construction [by the learner] of an ev?lvmg representf’mon 0 coI\I:I e
allows the knowledge user to make meaning of co.ntexts (Royer, t et an(,)ws
Dufresne, 2005, p. xxii). The constructed understandmg of a new contex
learners to bring prior knowledge to belaf infan applrolzgls;el ;/lvrz:g g anth s
.« view of transfer helps to explain famously h
thojst1 l(jfv(llzv:raher, Carraher,pand Schliemann (1985). T'hey found .th;t Izrail,iizg
children were capable of making sophisticgted calculations in thelfru llea asr e
working as street vendors. However, the chlldre.n‘could not success ' y ca r); 2
the same calculations with the very same quantities w}.1e.n asked to lo SO ;r51 e
situation where the problems were represented in writing, such as “5 X N —d dl_
When the same calculations were given in the form of word prf)blerns, }tl e ae i
tional context helped the children to solve t-he problems. with muc Ofgsreein
success (Carraher et al., 1985). These findings 111usTrate the 1mportarf1cet CCurg
a context as similar to one previously encountered in order for trans fer to 0 ; n
Thus, while instructionists tend to view a complex problem—scilvmg s’l;lzt; !
as a large problem space filled with extraneous defnands on the:t ee;r:i;h e
tion (e.g., Sweller, 1988), @ constructivist is more likely to view 111. a "
contextual cues that may later aid transfer (e.g., Brown, Co ins, ; t'oni Ot};
1989). In keeping the “pieces” of the skill to be learned '.co.gethe'r in reta 1h e
to each other and a complex macro-context, constructivists aim to teach p
i ips throughout the learning process. N .
Wh?clli;:rla\f\lf?)gcsi};fry isa g(g)od illustration of how diff.erently const.ruct1v1s'Fs th;nmk
about the function of instructional materials. In this mgthematlcs cgrnaihen—,
students are provided with video case “anchors” that are 1nten3ed c;orb;eltaul e
tic to real-life problems (Cognition and T.echnology Group at Vande 1ex, o t(;
The math problems embedded in these video anchors are quite cOmpIex,
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an instructionist, likely appear utterly lacking in necessary instructional guig
ance. No doubt, by itself such a situation presents problems for learners, givey
the limitations of working memory (Cognition and Technology Group at Vay
derbilt, 1994). But rather than being designed as a complete plan for instructie,
the videos and associated materials were intended to create “teachable momentg’
in which guidance can be provided in a contextualized way that is responsive tg
the students’ current frame of mind (Schwartz et al., 2005).

Saye and Brush (2002) have aptly described such responsive, real-time guid-
ance from teachers as “soft scaffolding.” As Pea (2004) explains, scaffolding is 3
kind of performance support that is adaptive to the learner’s current capability,
and gradually fades away. One of the main pedagogical functions of scaffolding is
to channel or focus the learner’s attention on what is important within a complex
learning situation. While directing learner attention is a pedagogical function
also endorsed by instructionists (Kirschner et al., 2006), constructivists seek tc
help learners identify important elements in situ rather than extracting them
present to learners.

This overview may help explain why it can appear to instructionists that con-
structivists are focused on minimizing guidance in instruction. We believe that
this is not the case. For their part, constructivists are equally committed to
helping novices cope with the limitations of working memory. However, rather
than relying exclusively on shrinking the problem space and providing up-front
instruction, they aim to help learners manage a large problem space by providing
real-time supports that they theorize will make transfer to real-life situations
more likely.

To be fair, constructivists have often not been as committed to measuring far
transfer as they have been to advocating its importance. A thoroughgoing com-
mitment to measuring unprompted far transfer would entail shadowing research
participants in “real life,” waiting for transfer to occur—an approach that to our
knowledge has never been implemented, for obvious logistical reasons.

The Methodological Issue: Why “High” versus “Low”
Guidance Studies Cannot Resolve the Debate

At first blush, judging the “success” of constructivist theory in informing instruc-
tion seems to imply a simple horse race: constructivism versus instructionism,
winner takes all. In Western culture we seem drawn to contests between two
extreme possibilities as a way to get at the truth of a matter, though this approach
often does not produce the satisfaction we are after (Tannen, 1999). For example,
while comparing test results from a constructivist classroom to those from a
more traditional one tells us which class did better in those particular implemen-
tations, it does not generate the kind of evidence we need to make generalizable
claims about causes. As Kirschner et al. (2006) point out, there are too many dif-
ferent variables at play, including the quality with which each approach is imple-
mented, to make valid inferences about which factors are responsible for the
differences. We acknowledge that a great deal of the evidence presented in
support of constructivist teaching is subject to this critique. However, we argue

|
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~idance is the most important

ce approaches is relevant to the discussion. However,
pan

in the amount of guidance provided, but
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erimental “high versus low guidance” f:viden'ce introdlfced' by schol-
hat ¢ eXpK'rschner et al. (2006) is also not a valid basis for making inferences
: such a?:unldamental merits of constructivist teaching. . '
about fue t al. (2006) use the level of guidance provided in instruction as a
y Kirsc}meil'e hat.o compare constructivist and instructionist approaches. The
o b lcrsation about the efficacy of constructivist approaches to instruc-
gusuine ntered on the question of “how much” guidance is needed for
e e and whether approaches such as guided inquiry and

) :ve instruction, . . i
effective -11)ase d learning provide enough (Hmelo-Silver et z%l., 2007; Schmlldt et
‘jpr()l)zlg(l)l;’- Sweller et al., 2007). If one accepts the assumption that quantity of

difference between constructivist and instruc-
it then appears that any study comparing “low” and “high g}nd-
as we have outlined

ivi i i ctionist one not simply
above, the constructivist approach differs fr;izr; til;le ﬁiz:r;mblems - Structufed
and the way in which guidance supports the. learner. Importanﬁly, the prgble—ri

ture and the guidance provided are designed to be.mutua y supporting
:;r:ocretically, we would not expect one to be successful without 'the qther.

Thus, while many of the studies that instructlor.nsts have c1t§§ in the{}el?;n:
debate are valuable for increasing our gndersta‘ndl'ng about lg)ul. an}fetx:r;l e
particular framework (constructivist or instructionist), we su rfrrnt tha key are
not valid evidence for making a judgment .between tbe two call.mewor iam_
example, Mayer (2004) reviewed a se.t of studies cqmparmg p}l(;'e(—i ‘1sc0\'/er); fearn-
ing with guided inquiry. However, dlscoverY learning and gmh e 1121(.1u1r;r a
ferent forms of constructivist instruction. Neither falls under the rubric o expt. : ;
up-front instruction. Thus at best, this study shows that within a constructivis
framework, some scaffolding is better than none. It does not compare a con-

ivi h with an instructionist one. o
Stn;ci;ll‘ﬁiilay}?;t)}rlzaviorked—example studies which Kirschner et al. (2006):6"1?;;
detail (e.g., Sweller & Cooper, 1985; CoopeF & Sweller, 1?87) compare two v 1
tions on instructionist designs. One design involves showmg.s'tudents an e.xan}rphe
of how to do a problem, then gives them many opportumtl.es to pl{jlctwe.wﬁﬁ
other design replaces a considerable portion of t'he practice Qrﬁ ;ms‘ "
worked-out examples. In both cases, the instruction begins \;nt s 'o}x:nngn
student exactly how to do a problem. Doing th}S with one example or wit rf?ﬁ 1y
constitutes a variation of the same instructionist approach. Thus., Whlle‘ useful in
other ways, the results of these experiments also do n.ot. pr0v1cclle'ev1de1?en(i);
which to compare the relative success of constructivist and instructio

tionist designs,

app;l(::cgei;ﬁre of both constructivists and instructionists to produce gvidepci
that their counterparts find persuasive seems to be .caused by a methodo oglllca:j
catch-22. To wit: if one conducts a properly des1gn§d, cl:(lSS}cally cc.)ntrohe

experiment varying only the amount of guidance provided in 1nstrul(ct19n,tt e)_f
are restricted to making comparisons within one of the two framewor S (msfru}c1
tionist or constructivist), or using a very impoverished version of one of the

i % 7 ionist lesson against
approaches. However, if we attempt to test a good instruct g
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a “good” constructivist one, we must involve differences in more than one vari.
able, making our results ungeneralizable.

Reframing the Question

The methodological quandary discussed above is not new. The same issues were
the focus of the 1987 debate between Papert and Pea around LOGO (Papert, 1987)
Back then, Papert argued that it was meaningless to conduct a classical experimens
tal trial of a learning innovation that, by its nature, requires a number of simulta.
neous and interdependent changes to instruction in order to be effective. The
methodological debate remains very much alive today, mostly in the literature sur:
rounding design-based research (Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003;
Collins, Joseph, & Bielaczyc, 2004); and there does not appear to be an end in sight,

Instructionists appear to be looking for a grand generalization: is constructiv-

ism or instructionism (as characterized by low or high guidance respectively)
more effective? But perhaps this is not the most useful question to ask. Putting
this in the context of the horse-race analogy, it is like asking which of two horses;
will win more races on average. But instructional designers and teachers deal in|
specifics. Their natural interest is in predicting what sort of instruction will be
most effective in a particular situation.

If instructionists find this second question uncompelling, it may be because
they believe they can develop a set of inviolate principles with which to predict
the performance of instruction across all situations. However, there are a multi-
tude of variables that affect the enactment of an instructional strategy (or a horse
race) in a specific situation. For example, the experience of a teacher (Feather-"
stone, 1992), the characteristics of the individual students (Jonassen &
Grabowski, 1993), and the type of material to be learned (Stodolsky, 1988) all
affect the implementation of instructional strategies in ways that can alter results.
In both horse races and classrooms, we suggest that the art of picking a winner is’
not a matter of figuring out which “horse” has won the most in the past and
betting on it in every race, but working to optimize one’s chances of a positive
outcome given what we know about the conditions in a particular situation.

How would the landscape of research change if instead of seeking rigid, uni-
versal prescriptions, we sought a tractable set of considerations for designing
instructional guidance? With such an approach, instead of trying to develop |
absolute rules that apply to all instructional situations (e.g., more guidance is
always better), we would develop principles that characterize successful guidance
(e.g., the amount of guidance must be sufficient to support learners in seeing
how the different pieces of the task fit together). The principles could then be
used to consider a particular instructional context and learning goals, guiding
design in a heuristic fashion. Instructionists have started us on this road by iden-

tifying one important consideration in instructional design—the amount of
guidance provided. To this list, constructivists would add the context in which
the guidance is given and the timing with which it is given. ‘

In the following sections, we argue that the amount, context, and timing of -
instructional guidance are all important as factors to consider when planning
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ne is coming from an instructionist or con-
ctivist perspective. We do not aspire to provide (now or §omed'ay) a se;l of
smll rescriptive rules about the “best” position along eacb dimension. Raf\t er,
ﬁﬂg pcribed above, we seek to develop principles for thinking about each factor
S ? . . . . . .
:; te an be used to guide choices about guidance in specific learning situations.
at C

instruction, regardless of whether o

Amount of Guidance: From Prescription to Guideline

way the instructionist case has been argued to date, it would. appear that
e Y'dzmce is bound to be better in every case, regardless of the instructional
. EUI ursued or the domain in which they are being pursued (e.g., §we11er
> %1(1)178 . 117). However, while we agree that amount of guidance is impor-
e zthir;kp;@lbout‘ we see the evidence as indicating that it is important in a dif-
P ay. To us ,the evidence suggests that the optimal amount of fgmda.nce
fefz?lti:" ar}: interm,ediate amount and the granularity of the advice provided in a
(c)lesign (i.e., the level of detail) is e.q.ually important. R
To illustrate this point, we revisit one of the primary sources (; ence i
by Kirschner et al. (2006) for their claim th;t mct)}rle gul.(i:nzg ;?1 ta Yszse f;ect ,ﬁve
. Of the nine studies they ci :
r’g:frﬁief;;iﬁﬂéozf;:t& Sweller, 1987; Paas & van Merriénboer, 1994; Swﬂler &
Cooper,’ 1985; Trafton & Reiser, 1993) only compare<.1 two levelsd(?f g;f:}rll(c“e/\;
fully worked-out examples and unsolved proble)r’ns. W}}lle these hstu 1esnot show
the relative benefits of two particular “arlqupuéltts of g:lﬁcela;ilvcoe, they are
i continuous linear relationship between ] N -
ewif)l:)ckeir(l)gf Zt the studies cited that did have more than two c;)ndlt'lons(,lvalliclllc(l:r—
tional guidance did not always result in a com_rr-le.nsurate gain in ear;nng - 16,
Lehman, & Koedinger, 1999; Paas, 1992; Qu11¥c1 §( MaY.er., 1996})1. or ex ive}; ;
Paas (1992) found that learners in a “completion condition, w glwere gs en e
problem only halfway worked out, performed as well on t.e.st prlo c?(rins ae 0%
given the problems fully worked out. In this case, the adc.htlona gui alnf argnin
by the fully worked-out problem did not seem to prov1c.1e' ?ddg1§/1£1a 6(1995
benefits. Similarly, in a statistics problem-sorting task, Quilici an i ayer 0
found that providing learners with three examPles of eac? lp:lo etm (t)};}:s,u N
opposed to one, did not result in any differences in students’ ability to s
into the appropriate types. . .
Seq¥§?5t izrgieg Ssay that adlzi};tioial guidance can never lead to lealrnlng gamasi—n—s
just that we cannot assume that it will always d.o.so. In p.art, the. earning g e
achieved may depend on the purpose the a.ddltlonal guidance is ilervinfr.wlate
example, in a worked-examples study asking lc.earners to menta K r o
between 2-D and 3-D representations of objects, Pillay (1994) found ftf a:.woihan
examples showing three intermediate problem stages were morehe e-ctlzee han
those showing only one. She suggests this may be because n t‘l‘le three-s bg " It)o
resentation, the distance between stages was small enough to’ permit su ]e; :
follow the transformation without having to gen.erate [additional] st;ggzs tl 9egrr51)
selves” (Pillay, 1994, p. 110). In a related ﬁndlflg, Catramboge (L ,the >
found that when there are many individual steps involved, showing how they
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together to achieve sub-goals can make the steps more meaningful and usefu
Finally, while not a worked-example study per se, the ninth study cited b
Kirschner et al. (2006) looked at guidance in the form of a task for exploring:
physics simulation microworld called Electric Field Hockey (Miller et al., 1999)
They found that it was not the simple absence or presence of a guiding task, bu;
specifically how the task influenced students’ activities in the microworld that ley
to learning benefits.
Beyond the worked-example literature, there are other studies that sugges
that aiming for the right level of granularity in guidance is a better guideline thag
“more is always better.” For example, Nadolski, Kirschner, and van Merriénboeg
(2005) found that breaking the task of preparing a legal plea into four steps wa
more effective in supporting their target population of learners than presenting
the task as a whole (one step) or in nine steps. While too few steps may leave
learners unclear about what to do, too many seem to overwhelm them or prevent
them from seeing the forest for the trees.
These findings are reminiscent of a much earlier study, in which Kittell (1957)
compared three strategies for teaching learners to find the word that did not
belong in a group, based on some underlying principle. In looking at multiple
measures of retention and transfer, the most successful strategy was a
medium-guidance one, which gave learners word sets and a general principle to
apply. This outperformed both a low-guidance strategy that only gave learners
the word sets, and a high-guidance strategy that gave learners the word sets, the
general principle and an explanation of how the principle applied to each set. I
this case, a very high level of guidance was unsuccessful—perhaps because it
prompted learners to follow it rotely, without actively making sense of it (Mayer,
2004).
Altogether, this review of the evidence strongly suggests that while the amount
of guidance in an instructional design is important to its effectiveness, more is
not necessarily better in all cases.

Context of Guidance: Giving Students a Need to Know

As we discussed above, constructivists appear to pay more attention than instruc-
tionists to the context in which guidance is offered because they believe it to be
important for retention and transfer. As support, constructivists cite studies indi-
cating that when explanations are given in isolation, students learn very little,
even when the explanations are well designed (e.g., Wieman & Perkins, 2005;
Hrepic, Zollman, & Rebello, 2007). In higher education, for instance, it has been
found that even just 15 minutes after a traditional lecture, students recall very -
little of the material covered (Wieman & Perkins, 2005). This can be the case
even when students are given specific prompting about what to focus on (Hrepic
et al,, 2007). In Hake’s (1998) large-scale study of physics learning across 62 uni-
versities, he found that students in traditional lecture classes recall an average of
less than 30% of the concepts presented.
Several more detailed studies demonstrate how the context of an explanation
affects learning results. Schwartz and Bransford (1998), for instance, demon-
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(p. 3

While the problem-solving context used in these studies is somewhat differe
than the kinds of context often used by constructivists (e.g., Pea, 1994; Schank
Neaman, 2001), they serve a similar purpose: to provide students with a goal;
“need to know” that drives how the students construct an understanding frg
instruction. Thus, the worked-example literature, as well as the evidence pr

sented by Schwartz and Martin (2004), suggest that the context in which worke
examples are given strongly affects their efficacy.

Timing of Guidance: Is Sooner Always Better?

While not always in agreement about when guidance should be given, both co
structivists and instructionists believe that the timing of instructional guidance i
important (e.g., Anderson, 1993; Schwartz & Bransford, 1998). From an instruc
tionist perspective, the best time to provide guidance is as soon as possible-
either at the beginning of the instruction or as soon as a learner makes an erro
However, the detailed research on intelligent-tutoring systems suggests tha
depending on the instructional goals being pursued, providing immediate guid
ance is not always the best strategy (Anderson, Corbett, Koedinger, & Pelletier
1995; Anderson, 1993; Mathan & Koedinger, 2003).
Intelligent-tutoring systems are computer-based problem-solving environments
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findings of each are so ensconced in the language of their particular framewor

that these connections are difficult to make.

As a case in point, worked-example studies deal almost exclusively with

well-structured problems in technical domains such as science and mathemati

(see reviews by Sweller, van Merriénboer, & Paas, 1998; Atkinson, Derry, Renk],
& Wortham, 2000). The guidelines for the design of worked examples that hav

emerged from the research are thus worded specifically for the creation of algo

rithmic, written-out problem solutions. It is difficult for constructivists to trans-

fer these findings to real-time guidance, and to the ill-defined problem domain

(e.g., social studies, history, writing) with which many of them are concerned.
Attempts to make such translations (e.g., Atkinson et al., 2000) run the risk of
distorting the original approach. For example, Atkinson et al. (2000) describe
how the guidelines for worked examples could be translated for use in the PBL

environment of the Secondary Teacher Education Project (STEP). However, in
many respects this description (for example, providing an expert solution before

each case that students are given to solve) sounds more like up-front instruction
than a problem-based approach.

We believe that the categories of amount, context, and timing may allow us to

translate the worked-example findings in a more appropriate way and create an
interesting and testable research agenda that could bring instructionists and con-
structivists together. We illustrate this in the following section. For instruction-
ists, this agenda offers the opportunity to expand their work into new domains.
For constructivists, it offers a strategy for drawing on a body of highly detailed
findings that, as Kirschner et al. (2006) point out, have not been used much by
constructivists in the past. Our example is just one of the many possible ways in
which using the general language of amount, context, and timing may support
productive conversations between instructionists and constructivists.

Applying Worked-Example Guidance Principles to Real-Time
Modeling: Thinking about Amount, Context, and Timing

Earlier we noted that worked examples seem to be most effective when the
amount of guidance they provide is sufficient to show learners how to get from
one stage to the next (Pillay, 1994) and when individual steps are grouped
together to show sub-goals along the way (Catrambone, 1994, 1995). In addition,
it appears valuable to provide worked examples in the context of a problem to be
solved (e.g., Trafton & Reiser, 1993) and perhaps after students have had a
chance to attempt problems in the domain (Schwartz & Martin, 2004). What
might such principles look like for real-time modeling? To give a concrete illus-
tration, we consider the problem of teaching students to analyze the historical
significance of a document. The first phase of the new research we envision could
take an observational form. Outstanding history teachers could be identified
(perhaps through large-scale test data) and observed over the course of several
days. Observers would note the degree to which they use modeling to teach the
analysis of historical documents, and whether the characteristics set forth in the
worked-example literature are useful (and sufficient) to describe their practice.
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Conclusion

We have argued above that instructionists and constructivists may be talking pas
each other due to different ambitions with regard to transfer, and differen
assumptions about how best to make it happen. Instructionists seem to be inter
ested primarily in transfer to formally similar problems in school-like situations
while constructivists are more interested in cross-contextual transfer and transfe
between school-like and real-world situations. These very different commitment
may have led them to different readings of the literature, different demands opn
theory and research methods, and different approaches to supporting novices i
complex problem spaces.
In our view, the multiple differences in the way guidance is conceived by each
group has led to a methodological stalemate, in which each group brings forth
evidence that the other group does not find convincing. We suggest that it is time
to move away from the unproductive adversarial question of “which approach is
better overall” to a collaborative agenda in which we seek to understand princis
ples for designing the amount, context, and timing of guidance that is suitable
for particular goals and situations. To illustrate what this might mean, we have
sketched the outlines of a research agenda that we believe may bring instruction-
ists and constructivists together in a productive partnership. {
We note that some important factors in the design and effectiveness of
instructional guidance have been overlooked in this chapter, including how the!
principles outlined may interact with individual differences between learners
(Jonassen & Grabowski, 1993). We expect that as research progresses, these will
be elucidated. We also note that proceeding down the path we have outlined
leaves a greater degree of inference to the designer in translating principles to
practice. We feel that this flexibility is necessary to design instruction that meets
the needs of particular learning situations; however, we wonder how willing
instructionists will be to slacken their commitment to generating deterministic
prescriptions for instruction. :
We hope that this discussion has provided a helpful way to think about the
current debate surrounding instructional guidance. As we move forward in the
21st century, educational researchers are recognizing the inherent complexity
involved in many of the most important educational issues. Answers seem to lie -
not in contests between two extreme possibilities, but in the fine distinctions that
emerge from a detailed and multidimensional examination of the evidence. This

framework presents one tool to help researchers make progress on this long-term
endeavor.

Question: Clark. I enjoyed reading your chapter. We all hope that a clearer concep-
tion of instructional guidance will be the main product of the debate. In the 1970s
Lee Cronbach complained that we measure individual differences in micrometers
and instructional methods with divining rods. The situation is more or less the same
today. You argue persuasively for systematic research that clarifies issues such as the
amount, context, and timing of guidance. Yet it also seems that there is no agree-
ment about the cognitive functions of the various operations that are offered to define
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transfer. As Anderson, Reder, and Simon (1996) point out, depending on
relationship between the learning and transfer materials (and, we would adg
learning and transfer situations) “there can be either large amounts of transfer,
modest amount, no transfer at all or even negative transfer” (pp. 7-8). As We
read the reviews, however, they do not argue that only small, gradual transfer i
possible. On the contrary, Anderson et al. (1996) present evidence to contest the
claim that knowledge does not transfer between tasks. Similarly, q
Salomon (1989) sum up their review by stating that “Given appropriate condj.
tions, such as cueing, practicing, generating abstract rules, socially developing
explanations and principles, conjuring up analogies ... and the like, transfer from
one problem domain to another can be obtained” (p- 22).

We do take issue with one small point in Perkins and Salomon’s summations
the idea that what is transferred are “general skills.” In our view, there is not
good evidence for the existence of cognitive skills that are truly general from the
time that they are mastered, though there is great evidence that such skills can be
generalized over time with appropriate kinds of practice, in the appropriate con-
texts, and with appropriate scaffolding and feedback. To borrow Perkins and Sal-
omon’s example, the chess master can potentially learn to transfer his skill in
chess to battlefield strategy; but this will not necessarily be a quick process,
however straightforward the analogies may seem to an outside observer.

tary strategy problems, but working them in a variety of appropriate social set-
tings (such as a hotly contested argument in a battlefield tent with a group of

gruff generals) before he can reliably transfer his strategic thinking to be produc-
tive in a military context. ‘

Question: Rosenshine. | was very impressed with the examples of instructional
procedures related to the amount of guidance, the context of guidance, and the
timing of guidance. The example of giving students q problem to solve before they
hear a lecture is a lovely and inventive idea. But every one of the examples in these
three sections came from a study in which the criterion was “gain in learning.” [ see
absolutely no conflict between constructivists and direct-instruction adyocates when
we read, discuss, or conduct research in which “gain in learning” is the criterion. Do
you agree that when constructivists and direct-instruction advocates are both inter-
ested in the outcome of a gain in learning there is no longer any conflict between the
two groups?

Also, in the opening section, you note that constructivists are interested in “worth-
while transfer,” “preparation for future learning,” the “ability to learn from new sit-
uations,” and “transfer to real-life situations.” But, you also note that “constructivists
have not been as committed to measuring far transfer as they have been to advocat-
ing its importance.” If constructivists can’t measure far transfer and worthwhile
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P’ luad to gains in learning? Would your argument suffer if inferences about
that leac » r chapter?
wyorthwhile transfer” were removed from you P

ly: Wise and O’Neill. In our minds there is a difference in \jvhgt iI’lStI‘l‘lctl.OZ;
ol tructivists are talking about when they refer to a gain in learnn}g.
e o Co'ns ; hapter, it seems to us that constructivists are more ambitious
it Ourtianls)fer) and link their understanding of “learning gain” very
- resp'elclt'tt 0In this ve’in, we aim to optimize instructional activities for depth
Closelé’ Wlianld'in and far transfer rather than quick learning and.near transfer.
A lei}slat theri are two very compelling reasons why we need to 1nclud§ a con-
We fee' of far transfer when we talk about gains in learning: first, this is the
SId‘eratlon al of education—to prepare students to use the knowledge they !earn
Pltm;latelgi(r)l real-world contexts at some point in the future; second, inst‘ructlonal
E Shcni(xl)les that lead to the quickest initial learning may not necessarily be t{le
zze;ne ai those that lead to the best reitention an.d lorilg_t}frir; :;résiiz 2.(;:1 lc;);irl?lfl ;S,
we discuss the intelligent-tutoring 1tera.ture. IP.W ic 1 pechack has
roduce more rapid learning initially, while delayed feedbac
})eedelt]ofglel;;irtroetintion and transfer. Thus, tasks that test students on l:xacti)é V\;l:a;
they learned or provide a weak measure of near transfer cann((i)tt E ulsrl ne
proxy for far-transfer results, and more far-transfer measures need to be
i 1es. .
. fllit;trrslzut(}il:t you over-interpret the statemegt we made in our chaptteirn ?b(()ilil(;
the difficulties constructivists have had in assessing far tra}nsfer..We cdei asa ythat
not intend to say that far transfer is unmeasurable. Nor did we inten ot i:ll e
constructivists have entirely failed to measure far transfer. Our comments e
section were meant to point out the logistical, conceptual., and monetarym i
lenges of measuring the extreme end ;)f the ftrari;fer. rff:;?i‘;?ﬁ;ugifeuz =
wledge in everyday settings, long after el -
l(llseeciO (fZIZ)I(l)Z) havge devisec?; useful taxonomyl for thinlqng a'bout. the.dlfferentowfras)ir;
a transfer situation can differ from the original learning situation in term.s ot o
dimensions: the knowledge domain; physical context; temporal co.ntgz(t,of %;
tional context; social context; and task modahty.” Ip the gréat rlr}a)((;rl ytestin
ins?ructionist studies we have reviewed, “transfer” is operatlf)na ize askn WE
performance in a context that differs on only one of 'these .dlmen51ops, lI0the
edge domain, and only slightly at that. The other ﬁv.e dimensions ellr}eD /\nlrtuaozm).
same in the training and testing scenarios: Physmal con.tex.t ‘( a lc.atssr Orai
functional context (academic, evaluative); social context (individual); temp
i i d task, same problem
context (same day or next day); and modah.ty (wrltte:n/type i iy
format). Even within the knowledge domain, what 1nstr.u.ct10nls s se
sider “far” transfer is quite different from what constructivists do. ol
While we think that both instructionists and constructivists could a.r)l ; oun_
80 farther in terms of measuring transfer along all of Barnett and Ceci sh t1rilleve
Sions, there are some notable examples of far-transfer measurements tfa frzm
been done. In science, researchers have looked for evidence of transfer
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project-based learning in the quality of their written reports, and their ability to
plan novel investigations (O’Neill & Polman, 2004). Klahr and Nigam (2004)
used a similar strategy when they asked students who had been learning a
control-of-variables strategy to critique other students’ (problematic) science fair

posters. Fong, Krantz, and Nisbett (1986) conducted one of the few studies that

looked at transfer outside the classroom, by calling research participants at home
and conducting a “survey” that asked them questions that involved the statistica]

knowledge they had been learning in school. Studies like these demonstrate that.

it is neither impossible nor impractical to devise and implement far-transfer‘

measures in educational research.

Question: Rosenshine. I enjoyed reading your example about learning how to

teach students to analyze historical documents. You wrote that the first step would be

to find outstanding history teachers and observe their instructional procedures. The
second step would be experimental studies where students were taught to analyze
documents using ideas learned from observing these teachers and, within the inter-

vention, there might be variations in the timing and use of models. These two steps
seemed very similar to direct instruction and process—product research where the

researchers also identified outstanding teachers, studied their instructional proce-

dures, and then used these procedures in experimental studies where a measure of

student achievement was the criterion. In other words, if I were interested in training

students to analyze historical documents I would want to use the same procedures

that you describe. So if the goal is to train students to become more proficient at ana-
lyzing historical documents, do you see any conflict, or any difference, in how con-

structivism and direct-instruction advocates would try to achieve this goal?

Reply: Wise and O’Neill. We thank you for pointing out the (unintentional) -
similarities between our proposed new line of research on modeling in history
instruction and the procedures of process—product research of 30 years ago. In

addition to the important similarities you point out, we think that what we are
proposing in our chapter is different in some key ways from that earlier work.
Perhaps it would be fair to say that our proposal adopts characteristics of the suc-
cessful process—product research design, while adapting them to address current
research problems. For example, the process—product research appears to be
largely domain general and to have examined the presence or absence of a wide
array of instructional procedures. In contrast, the work we propose is
domain-specific, focuses on one particular form of instructional guidance (mod-
eling), and examines the enactment (the “how”) rather than the simple presence
or absence. These are important differences in our view since the past three
decades of cognitive science have shown how powerful domain-specific influ-
ences are on thinking and learning. Further, the series of experiments we are sug-
gesting appear (from our understanding) to address questions of a more specific
nature than the process—product research.
Finally, we believe some important changes have taken place in history
instruction which would likely have substantial influence on both the implemen-
tation and effectiveness of modeling in history classrooms. The original process—

lassroOms. Until the late 1980s or early 1990s,
c
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