
CHAPTER 

192 

9 Classroom Contexts for 
Cognitive Growth 

, R I . B ilding and Transforming Knowledge Social 
Constructivism: The Learner s 0 e ldn ~ f Assessing ... Reflective Practice 
C gnition' Social Factors in Knowle ge onstruc Ion • S 
I~plicati;ns for Instruction: A Portrait of the Reflective Classroom ill ill ummary 

Suggested Readings 

T . . fr "urely cognitive" variables of memory and 
he evolution of cogmtlv~ psYC?o!~gy ;wa~ b~:f s~stems that we described in earlier chapters 

thinking to include lea~ners motlVa 1don and' -the role of social interaction and discourse in 
also has led to another 1mportant un erstan mg . 

fostering cognitive ~evelopment, mo~iv~ion, an!:::~::~dent or a teacher, a child or a parent, 
It seems obvlOus to anyone ~ 0 as e:er ... the ver earliest interactions 

that teaching and lear~ing are h1ghlYr:~~~~e :~:~~~~,:. r!~~t:nshiP whh a graduate advisor, 
between parent an~ ch~d ?nflup to ; ~y the larger culture in which we live and takes place 
much of our learmng 1S m uence 

through in:eract~ons wi:h adults ~r pe~rs who h~:e ;::.:e::~w~~~~:~ in learning, cognitive 
Desp1te th1S seemmgly obvlOus lffip~rtan 'al rocesses and their effect on cog-

h d' d not begin to focus m earnest on SOC1 p 
development researc 1 . d bli l' in 1962 of Thought and Language by 
nition until the late I ~70s. The translatlon ~ 1 :7~ o;~i~o:ook Mind in Society: The Development 
the Russian psychol?glst Lev Vygotsky, an~ :a' or shift of focus. Vygotsky's assertion that higher 
of Higher Psy~hologl~a~ Proc~sses, beg~ th~s ~ hildren interact with adults or more capable 

u::~:~:~~:,s l~;~~;::;a~; :~~!:a:h:~s cand ed~cators who ~elt th~t the informat!oo~ 
~rocessing approaches to cognitive development had a maJor weakness m lacking any accoun 

the so~:~~~~:~f~:::e~r~g approaches to theorie.s of cognitive dev~lopme;i~V~ ~~~c:!~:: 
:~~!~:'~::~~;::;in~':~;/:h:b::~:~:=:I= ~:':!J!': ~:=;::: 
descriptions of the int~rnal processe~~scc~;~::ra~tions with ad~lts or more capable peers
social processes often mvolved-~y~ ky h and reflection. There is now clear evidence 
and internal processes such as taClt m~er speec . and student collaborations all exert 
that external processes such as scaffoldmg, pe~r tuto~ng, h self talk memory and 
an important influence on the development of mtern processes suc as , 

strategy use. 

C HAP T ERN I N E / Classroom Context~ for Cognitive Growth 193 

The social context of cognition and its applications to learning and instruction received 
increasing attention from theorists and researchers through the 1980s and 1990s (Lave, 1988; 
Moll & Whitmore, 1993; Newman, Griffin, & Cole, 1989; Pressley & Wharton-McDonald, 
1997; Rogoff, 1990). The idea of children as active learners, who construct their own knowl
edge and reflect on their learning with the help of more experienced partners, expanded the 
way we think about classroom teaching and our ideas of the teacher's role. Teachers moved 
beyond their roles as information givers, serving in new ones as coaches and guides and facili
tating students' knowledge building. This increasing emphasis on the social context and the 
effects of the wider culture on cognition and learning has led researchers to consider new 
teaching approaches, such as guided participation (Rogoff, 1990; Rogoff & Angelillo, 2002) 
and Schon's reflective practitioner model (1987), and to look beyond the classroom to the cog
nitive effects of the provision and regulation of children's everyday activities (Gauvain, 2001; 
Loyens, Rikers, & Schmidt, 2008). Our view of the centrality of these ideas to education is 
reflected in two of the cognitive themes that we outlined in Chapter 1: that learning is a con
structive, not a receptive process, and that social interaction is fundamental to cQgnitive devel
opment. If anything, these ideas have continued to increase in relevance since the 1980s and 
are more viable today among researchers and educators than ever before (Kincheloe, 2005; 
McCaslin, 2004; O'Donnell, 2006; Wertsch, 2008). 

Another ofVygotsky's important contributions to the thinking about cognitive develop
ment was the concept of language as one of the most important social and cognitive tools. As 
researchers have recognized the importance of the social context of cognition, interest has also 
grown in the role of classroom discussion, or discourse, in building knowledge. A classroom 
discussion can be seen as the everyday expression of the idea that students are active agents in 
their own learning, enabling students to construct new conceptions and acquire new ways of 
thinking. Yet research suggests that classroom discussion often fails to achieve these goals 
(Chinn, Anderson, & Waggoner, 2001; O'Donnell, 2006). The ideas of Calfee (1994), Chinn 
and Waggoner (1992), Chinn et al. (2001), O'Flahavan and Stein (1992), and others help define 
ways that teachers can guide classroom discourse to create a more "reflective" classroom and 
foster cognitive growth. 

The social contexts of cognition and learning have obvious applications to the classroom. As 
any teacher knows, the classroom is above all a social environment and teaching is a form of social 
interaction that affects group collaboration (Martin, 2006), motivation (Perry, Turner, & Meyer, 
2006), learning (De Jong & Pieters, 2006) and even use of technology (Lajoie & Azevedo, 2006). 
The challenge to teachers is to provide classroom environments that support knowledge develop
ment in all its forms and that encourage students' self-awareness and self-direction. One of the 
most important perspectives directing how researchers and educators think about the social 
context of the classroom has its roots in Vygotsky's work: the perspective of constructivism. 

Constructivism: The Learner's Role in Building and 
Transforming Knowledge 

Constructivism is a broad term with philosophical, learning, and teaching dimensions, but it gen
erally emphasizes the learner's contribution to meaning and learning through both individual and 
social activity (Fosnot, 2008: Kincheloe, 2005; Packer & Goicoechea, 2000). In the constructivist 
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view, learners arrive at meaning by selecting information and co~stru~ting what they kno~ either 
individually or in collaboration with other learners. Scholars dIffer m the degree to whlCh. ~ey 
ascribe knowledge construction solely to the learner (see, e.g., Prawat, 1996). S?me constructlVl~ts 
view mental structures as reflective of external realities, while others see no mdependent reality 

outside the mental world of the individual (Martin, 2006). . . 
Although there are many dimensions of constructivism, most constructIvIsts sh~re 

four main characteristics (Loyens, Rikers, & Schmidt, 2009). One is that learners are actIve 
in constructing their own knowledge by discovering and tran~fo~ming ~xisting ~owledge 
and experiences into new understandings. A second is that SOCIal mteractlOns are Important 
to knowledge construction. In our discussion here, we concentrate most stron~ly ~n a form 
of constructivism-dialectical constructivism (Moshman, 1982)-that hIghhghts the 
importance of social interactions in developing knowledge and though~. In our judgment, 
this view best helps us identify the elements most likely to create a reflectIve classroom-~ne 
in which teachers and students interact in ways that stimulate both knowledge constructIOn 
and cognitive growth. A third characteristic is the cruci~l role of sel~-regulation and m.etacog
nition (Hiekkila & Lonka, 2006), which includes plannmg, goal settm~, s~r~tegy.selectlOn an.d 
coordination, integration, and self-monitoring. A fourth charactenstlC IS usmg authe~tlC 
learning tasks in the classroom that reflect how knowledge and skills will be used outSIde 

the classroom. 
Many key concepts of cognitive psychology, such as schema theory and le~els o! p~ocess-

ing, represent constructivist thinking. Constructivist perspectives are also shapm~ s.Igm?Cant 
changes in curriculum and instructional practices in the United States. ~ c~nstruct~Vlst VIew of 
learning has provided support for meaning-based approaches to readmg mstructlOn, such as 
those advocated in the Standards for the English Language Arts (N CTE, 1996), develop~d by the 
International Reading Association and the National Council of Teachers .of Enghsh. !he 
Principles and Standards for School Mathematics (NCTM, 2000) of the NatIOnal Counc~ ?f 
Teachers of Mathematics, though not explicitly constructivist, have a strongly constructlVlst 
flavor, as do the Benchmarks for Science Literacy (AAAS, 1993) of the American Association for 
the Advancement of Science and the National Science Education Standards (NRC, 1996) of the 

National Research Council. . 
The aim of teaching, from a constructivist perspective, is not so much to t~ans~Illt 

information as to encourage knowledge formation and metacognitive processes for Judgmg, 
organizing, and acquiring new information that is student-driven. The ?rimary reason th~t 
constructivist learning is assumed to be superior to other approaches IS. that the student IS 
active and responsible for meaning-making in the knowledge-constructIOn pr.ocess.!,- con
structivist approach will manifest itself in the classroom in numerous ways, mcludmg the 

following: 

• Selection of instructional materials: Employing materials that children can manipulate or 

use to interact with their environments 
• Choice of activities: Encouraging students to observe, gather data, test hypotheses, and 

participate in field trips . . . 
• Nature of classroom processes: Using cooperative learning and gU1~ed dIS~ussions ., 
• Integration of curricula: Using, for example, long-term thematlC projects combmmg 

mathematics, science, reading, and writing 
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. In constructivist classrooms, students typically are taught to plan and direct their own 
learnmg to some extent. Students are encouraged to take an active role in their learning and 
tea~hers ad~pt new ~oles as.c?~ch~s and facilitators rather than serving only as primary sources 
of ~nformatI~n. T~lCal ~ctIVltIes mclude establishing a safe classroom environment for explo
ratIOn, fostermg an mq~ry-based classro?m ~ilieu,. promoting individual reflection, providing 
a .great ,?eal of opportunIty for collaboratIve diSCUSSIOn, and valuing the importance of the "big 
plCture as the end result of the knowledge construction process (Kroll, 2004). 

Types of Constructivism: A Closer Look 

Altho~gh some discu~s constructivi~m as if it were a unified philosophical, psychological, and 
~duc~tI~nal per~pectIve, a more dIfferentiated understanding is useful for considering its 
Impl~catlOns for mstruction (Fosnot, 2008: Kincheloe, 2005). Moshman (1982; see also Pressley, 
Hams, & Marks, ~~92; Pressley & Wharton-McDonald, 1997) has distinguished among three 
types of constructIvIsm: exogenous constructivism, endogenous constructivism and dialectical 
constructivism. All involve knowledge construction but reflect different view/of how knowl
edge construction occurs (Ernest, 1995). 

In exogenous constructivism, knowledge formation is basically a reconstruction of 
structures, such as cause-effect relationships, presented information, and observed behavior 
patter~s, ~at already exist in external reality. In this view, our mental structures reflect the 
organlZatI?n of the world outside-or exogenous to--ourselves. Although they cannot be classi
fied exclUSIvely as examples of exogenous constructivism, important concepts in cognitive psy
c~ol?gy s~ch as sch:mata, network models, and production systems (see Chapter 3), dearly fit 
Wlth~n thIS ~erspectIve. Exogenous constructivism emphasizes the strong external influence of 
phYSI~~ real~,ty, prese~ted infor~ation, and social models on knowledge construction. Knowl
edge .IS . true from thIS perspectIve to the extent that it accurately copies the external structures 
that It Id:a~y r~present~ (Moshman, 1982). A common instructional example of exogenous 
construct.Ivism Is.the reCIprocal teaching method (see Chapter 4) in which an expert or teacher 
scaffolds mstructlOn for a novice until the novice can construct sufficient knowledge and regu
late her own performance (Webb & Palincsar, 1996). 
.. Contrasted with exogenous co~structivism is endogenous constructivism, where cog

mtIVe st.ructures are created from earher structures, not directly from information provided by 
the e~vIr~nment. In e.n~ogen~us constructivism, according to Moshman, the key process is 
coordmatIon .o.f cog~I~Ive ~ctI?nS; knowledge exists at a more abstract level and develops 
through cogmtI:e actIVIty withm-endogenous to-ourselves. Cognitive structures are created 
from o~~r, earher structures and follow one another in predictable sequences. Piaget's stages ?: cogmtIve development are a prominent example of endogenous constructivism. An intu
I?~ely ~pp:ali~g but often-criticized instructional method tied to an endogenous construc
tI,:st Vlew IS dlsc~very learning. Among the criticisms leveled at discovery learning (e.g., see 
Encsson, 2003; Kirschner, Sweller, & Clark, 2006) is that studies typically have shown it to be 
less ~ffe~tive than more structured approaches and that students may lack the knowledge and 
motIVatIOn to construct deep understanding autonomously. 

The third category of cons~r~ctivis~ re~resents a point between the extremes of exoge
nous .and e~dogen?us constructIvIsm. DIalectIcal constructivism places the source of knowl
edge m the mteractlOns between learners and their environments. Knowledge is a "constructed 
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synthesis" that grows out of contradictions that ~~vi~ual.s experi:nce during these i~teracti?ns 
(Moshman, 1982, p. 375). Dialectical constructlVlsm IS linked Wlth yet another philoso~hlCal 
point of view that has become increasingly in~uenti~ in ~erica~ psych?logy-contexn:alts~
which holds that thought and experience are mextncably mtertwmed Wlth ~e context m wh~ch 
they occur. A common instructional example of dialectical constr~ctivism.Is the collaboranve 
peer teaching method in which students work together to scaffold mstrucnon for one another 

(O'Donnell,2006). 
Although these types of constructivism represent divergent views, Moshman argues that 

each can be useful for understanding different ways in which individuals might construct 
knowledge. If, for instance, our primary interest is how ac~ura~ely childre~ perceive the organ
ization of some body of information, such as concepts m blOlogy, we hkely would find an 
exogenous view of constructivism inviting. If our interest is children's cognitive growth from 
naive to sophisticated mathematical or scientific concepts ~s~e ~h~p~ers 14 and 15), an 
endogenous constructivism is more likely to be useful. In addItion, It IS Im~o~tant to .under
stand that any individual likely will engage in all three types of co~str.uc~lVlsm dunng t~e 
development of expertise in a specific discipline. For example, a nOVlce I~ likely to engage .m 
exogenous constructivism when entering a new domain of learni~g (e.g., mtroductory stans
tics) because she has little prior knowledge. This means that she will depend to some extent on 
textbooks, teachers, and experts to develop a core knowledge base and basic skills. Similar~y, 
the same individual likely will collaborate with peers at all stages of learning to master matenal 
and concepts, and to revise and hone her statistical reasoning skills. Most !~ely, only after 
acquiring some degree of expertise will she engage in endogenous constructIvIsm to restruc-

ture knowledge in novel ways. . 
Of the three, dialectical constructivism provides the most general perspecnve and has 

become increasingly important in cognitive psychology. A dialectical perspective incorporates 
both internal and external factors and focuses our attention on the interaction between them. 
For instance, if we are considering instruction aimed at children's interpretations of literature 
or at challenging children's naive conceptions in mathematics or science, we en.ter the r~alm of 
the dialectic. To better understand dialectical constructivism we need to examme the VI~WS of 
its most distinguished proponent, Vygotsky. Although Vygotsky did his pivotal re~ea~ch m ~e 
1920s and died at the young age of 37 in 1934, it wasn't until translation and pubhcatlOn o~ hIS 
monograph Thought and Language that his work began to be known in the West. The pubhca
tion of Mind in Society and subsequent translations of his work (e.g., Rieber & C~rton,.198~) 
fueled further interest in Vygotsky's thinking and marked the beginning of an era m whlCh hIS 
ideas have had great influence on psychology and education. 

Vygotsky's Dialectical Constructivism 

The core ofVygotsky's theory is that higher mental functions have their origin in social life as 
children interact with more experienced members of their community, such as parents, other 
adults, and more capable peers. Vygotsky emphasizes the integration of internal and external 
aspects of learning and the social environr.ne~t f?r.learning \~ewr.nan e~ al., 1989; W~rtsch, 
2008). In Vygotsky's view, cultures externalIze mdiVldual cogmtlOn m theIr tools, by w~lCh he 
means not only the shared physical objects of a culture (e.g., a toothbrush, an automobile, a~d 
artwork) but also more abstract social-psychological tools, such as written language and sOClal 
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institutions. Physical tools are directed toward the external world, but social-psychological tools 
are "symbol system~ used by individuals engaged in thinking" (John-Steiner, 1997). Cognitive 
change occurs as children use these mental tools in social interactions and internalize and trans
form these interactions; that is, they progress from other-regulation to self-regulation (del Rio, 
2007; Werts.ch, 2008). Contemporary theorists believe that socially mediated co-regulation 
affects a varIety of cognitive and social skills and provides the basis for values and expectations 
that support motivation for learning (Corno & Mandinach, 2004: Hickey & Grenade, 2004; 
McCaslin, 2004). 

Perhaps Vygotsky'~ most influential concept has been the zone of proximal develop
ment. The zone of proXlmal development can be defined as the difference between the diffi
culty level of a problem that a child can cope with independently and the level that can be 
acc~mplished with adult help. In the zone of proximal development, a child and an adult (or 
nOVlCe and expert) work together on problems that the child (or novice) alone could not work 
on successfully. Both external and internal factors can affect the individual's zone of proximal 
development (del Rio, 2007). 

Cognitive change takes place in the zone of proximal development or, i~ the phrase of 
Newman et al. °.989), in the "construction zone." Children bring a developmental history to 
the zone of proXlmal development; adults bring a support structure. As children and adults 
interact, ~he! sh~re value~, beliefs, ~~d cultural tools. This culturally mediated interaction, in 
Vygotsky s VIew, IS what Yields cogmtive change. The interaction is internalized and becomes a 
new function of the individual, including cognitive, social, and motivational aspects of one's 
development. 

Vygotsky's colleague Leont'ev (1981) suggested the term appropriation to describe how 
learners internalize cultural knowledge from this process of interaction. Children, Leont' ev 
suggested, need not, and in fact should not, reinvent the artifacts of a culture. The culture has 
b.uilt up these artifacts over thousands of years, and children can appropriate them to their own 
Clrcumstances as they learn how to use them. 

~nternalization of knowledge in the zone of proximal development is not an automatic 
~eflectlO.n of external events (Wertsch, 2008). Children bring their own understanding to social 
~ntera~t~~ns and make ,:hatever sense they can of exchanges with adults. They can participate 
!~ act.lVl~~es beyon~ theI: understanding, but still be affected by them; think of a 2-year-old 
readmg a book WIth hIS or her parent. Likewise, adults may not fully understand children's 

?erspective~ but still play an important role in their cognitive change. As children and adults 
mteract, children are exposed to adults' advanced systems of understanding, and cognitive 
change-learning-becomes possible. 

. Wertsch (2008) proposed that internalization of external knowledge occurs in four 
contmuous stages, three of which occur in the child's zone of proximal development. The 
first takes ~lace when a child fails to understand an adult and requires explicit explanation 
and modehng from the adult. The second occurs when a child understands an adult with 
limited understanding, which promotes further discussion and explicit other-regulation 
from the adult to enhance the child's understanding. The third level is characterized by a sit
uation in which the child understands an adult well enough that the child and adult share 
"co-regulation" of the child's internal thoughts and understanding. The fourth level occurs 
when the child engages in internalized, self-regulated problem solving and construction of 
understanding. 
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Part of the attractiveness ofVygotsky's thinking for cognitive and educational theoris~s 
has been his stress on the social influences in cognitive change. Cognitive development, m 
Vygotsky's view, is not simply a matter of individual change, but results also from social inter-

actions in cultural contexts. 
Many educators find the emphasis on adult-child interactions in c?gnitive gr~wth es~e-

cially appealing. The concept of instructional scaffolding, for exa~ple, IS closel~ ahgne~ WIth 
Vygotsky's theory of the zone of proximal development. ~s we see m more ?etaillater m ~ur 
discussion of classroom discourse, in instructional scaffoldmg a teacher provIdes students ';Ith 
selective help, such as asking questions, directing attention, or gi."ing hints about pOSSIble 
strategies, to enable them to do things they could not do on theIr ~wn. ~hen, as stude~ts 
become more competent, the support is withdrawn gradually (for a dIscuSSIOn of scaffoldmg 

see Beed, Hawkins, & Roller, 1991; Perry et al., 2006). 
Some researchers feel that this view of scaffolding tends to focus too much on the 

adult's contribution to the process and reduces the child to being ~nly a r~cip~ent.of adult 
help (Gauvain, 2001). A perspective that focuses more on the learner s contnbutIOn IS that of 

social cognitive theory. 

Social Cognition: Social Factors in Knowledge 

Construction 

Early cognitive research and theory focused on individual memory. an~ though~, with r~la
tively little emphasis on the context in which individuals were functIOnmg. The ~nformatIOn 
processing model we presented in this book's early chapters lar~~ly follows thIS ~pproach. 
Under the influence of theorists such as Vygotsky, however, cogmtive theory now mcludes a 
much greater recognition o~ social i~fluences. on c~g~ition. ~s a co~sequence, researchers 
increasingly are turning theIr attentIOn to chIldren s mteractIOns WIth parents, peers, and 

teachers in their homes, neighborhoods, and schools. 
The perspective guiding these investigations is social cognitive theory. C:losely ~e!ated to 

dialectical constructivism, social cognitive theory stresses how human skill, actIVIty, ~d 
thought develop in the context of specific historical and cultural activities of the c.om.n:umty 

(Fosnot, 2008; Mercer, 2007; Sternberg & Wagner, 1994). Social exchanges between mdlVlduals 
are seen as the primary source of cognitive growth, especially to the extent that they promote 
talk that enables learners to internalize self-regulation skills via inner speech (Jones, 2009). In 
the next sections, we examine two influential social cognitive models: Rogoff's apprenticeships 
in thinking model (1990, 1995) and SchOn's reflective practitioner model (1983, 1987). 

Rogoff's Apprenticeships in Thinking Model 

Barbara Rogoff and colleagues (Rogoff, 1990; Rogoff & Angelillo, 2002; Rogoff, Paradise, Ar~~z, 
Correa-Chavez, & Angelillo, 2003), following the lead ofVygotsky, have argued that cogmtl~e 
development occurs when children are guided by adults in social activities th~t stretch th~Ir 
understanding of, and skill in using, the tools of the prevailing culture. ~e~ childre~ are WIth 
their peers and adults, they are apprentices in thinking. In an app:entICeShIP: a noVIc~ ~orks 
closely with an expert in joint problem-solving activity. The apprentlce also typICally partICIpates 
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in skills .beyo~d those that he or she is capable of handling independently. In the manner of an 
apprentlceshIp, Rogoff states, development builds on "the internalization by the novice of the 
shared cognitive processes, appropriating what was carried out in collaboration to extend exist
ing.kn.owledge and s~s" (1990, p. 141). Rogoff argues that cognitive development is inherently 
socialm nature,. reqUIrmg mutual engagement with one or more partners of greater skill. 

Other chIldren form one important pool of "skilled partners:' For instance, children's 
play .a~~ .their dialo~ues. with each other help them think collaboratively and offer a host of 
pOSSIbIlItIes for ~onsidenng others' perspectives. Play also involves imagination and creativity 
a~d so he~ps children e:aend themselves into new roles, interactions, and settings. Peers are 
~Ighl: aV~Ilable and actIve, Rogoff (1990) points out, providing each other with "motivation, 
lffiagmatIOn, and opportunities f~r creative elaboration of the activities of their community:' 
Indeed, Kelly (2007) reported hIgher levels of student engagement in classroom contexts 
where there was an open dialogue in which student ideas were taken seriously and incorpo
rated into classroom discourse. 

. For most chil?ren, .however, adults are the most reliable and important skilled partners, 
helpmg them acqUIre skills through talk and external collaboration and translate these into 
interna~ sp~ech and ~owl~dge structures. Parents, relatives, and teachers routinely play many 
ro~es WI~ ~mporta~t Imph~~tions for cogni~ive ~ev:lopment. These include (1) stimulating 
childrens mte.rest. m c~gmtIve tasks, ~2~ sI~ph¥ng tasks so that children can manage 
them, (3) n:otIvatI~g children and provIdmg dIrectIOn to their activities, (4) giving feedback, 
(5) controllmg theIr frustration and risk, and (6) demonstrating idealized versions of the acts 
to be performed (Rogoff, 1990). 

. Ad~ts o~en engage in guided participation (Rogoff, 1995) with children, a process by 
whI~h c~ildren s efforts are structured in a social context and the responsibility for problem 
solvmg IS gradually transferred. In guided participation, children learn to solve problems in 
t~e c~ntext of social interactions. Guided participation always involves interpersonal commu
mcatIOn and stage setting to build bridges between what children already know and the new 
information they encounter. 

~ogoff argues that mental processes are enriched in guided participation because they 
occur m the context of accomplishing something; that is, cognitive processes direct intelligent 
purposeful actions. Participants develop a sense of common purpose through extended dia~ 
logue and a shared focus of attention. Children are intrinsically motivated to come to a better 
understanding of their world and often initiate and guide interactions in which cognitive 
growth takes place. 

Guided participation is not always formal or explicit, however (Kelly, 2007; Leinhardt & 
~t~ele, ?005). ~vents. often are shared without participants being aware of efforts at guided par
tICIpatIOn or mtendmg them to be instructional. A parent may help a child order at a restau
rant or trim a tree branch, without thinking of it as teaching. Similarly, a preschool child may 
learn about what teachers and students do by playing school with an older brother or sister. In 
addition, participation is guided in part by students' beliefs about their participation. Jansen 
(200.8) foun? that students with positive attitudes about participation as a means to acquire 
~nd mtern~I~e knowledge and learning skills were more likely to participate, and in turn, more 
likely to SOhCIt. futur~ opportunities to participate from the teacher. O'Donnell (2006) provides 
a comp~ehensive reVIew of classroom contextual factors affecting student participation in col
laboratIve groups. 
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In summary, Rogoff views cognitive development as a process growing out .of interac
tions with other children and adults. Individual cognition is constructed from the mte!lectual 
tools that a particular society has available. Although children's interacti~ns wit~ their.peers 
provide support for building new knowledge, adults playa unique role m he~pmg ~hlldr~n 
move to new cognitive levels. Parents and teachers are reliable expert partners with children m 
guided participation. These interactions ~elp children bu~~ bridges between what they know 
and what they don't and support children s efforts at acqumng new knowle~ge. . . 

Schools provide a unique resource for cognitive development, espeCially for acqumng 
the more formal tools of language and thought. Schools offer structured opportunit~es for 
guided participation with adults and for appropriating adults' knowledge and strat~gies for 
problem solving-activities such as acquiring a ~echnical .vocab~lary for understandmg per
spective in painting, learning ways to search for mformatlOn, usmg cause-effect fra~eworks 
for understanding historical events, using algebraic procedures to solve mathematlCs prob
lems, or applying formal research methods for gathering and categorizin~ data. ~ong the 
most basic challenges for teachers is learning how best to help students acqUlre effective me~tal 
tools. As we discuss later in the chapter, classroom dialogue guided by the teacher can proVide 
important conditions to meet these challenges. 

Schon's Reflective Practitioner Model 

Like Rogoff, SchOn (1983, 1987) also put forward a dialectic construct~vi~t perspective on cogni
tive development. SchOn drew less explicitly from Vygotsky, ~d hi~ mteres~s were ce~tered 
mainly on teaching and learning in the professions rather than With children. r;iS perspective ?n 
cognitive development nonetheless shares several ke~ elements wi~h Vygotsky s theor: a~d With 
Rogoff's approach: guided discovery, learning by domg, and the im~ortance of SOCial mterac
tions in building knowledge and understanding. SchOn developed his syst~m a~ound. three key 
concepts: knowing-in-action, reflection-in-action, and reflection on reflectIon-m-actlOn. 

Knowing-in-Action Knowing-in-action is tacit knowledge, the sort of knowl~dge ~at is 
unarticulated but revealed in our intelligent actions (Polanyi, 1967; see also our dlscussion of 
implicit memory in Chapter 3). We show our tacit knowledge whenever we act.i~ reasonable 
ways, such as driving a car, greeting a friend, or typing a le~ter, ~~t ~e not expliCitly awar~ of 
the thinking underlying our actions. These actions may be imphCit m part ~ec~use the behefs 
they are based on also are implicit (Bendixen & Rule, 2004; Hedberg, 2009; PirttIla-Backman & 

Kajanne, 2001). 
Much of what we know is knowing-in-action and is revealed only as we go about our 

daily lives. Although it is possible to describe the implicit knowi~g that u~d~rlies you~ actions, 
these descriptions will always be constructions, "attempts to put mto exphCit, symbohc form a 
kind of intelligence that begins by being tacit and spont~neou~" (SchO~, 1~87, p. 25). By 
describing knowing-in-action, we convert it to knowledge-m-actlOn, making it a part of our 

semantic memory. . . 
Ordinarily, however, knowing-in-action is not verbalized; our actlOns conSist largely 

of spontaneous, routinized responses. As long as the situa~ion is normal and t.here are. no 
surprises to our knowledge-in-action categories, our scnpts ~ow sm~othly mto actlOn. 
Surprises-outcomes that do not fit our scripts-are not necessarily negative events, however. 
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In fact, they are the key to triggering reflection-in-action, a mechanism Schon argues is crucial 
for change and cognitive growth. 

Reflection-in-Action Reflection-in-action is conscious thought about our actions and 
ab~ut the thin~ng that accompanies them. Reflection-in-action is a form of metacognition in 
whlC? we qu~stlOn both the unexpected event and the knowledge-in-action that brought it on. 
A c~i.ld enten~g a new class may tug and pull at the teacher's clothing, an action that brought 
positive attentlOn from a former teacher but brings a reprimand from the new teacher. A for
merly successful routine now is not working, and the surprise forces the child to reflect both on 
his or her actions and on the reasons for the changed circumstances. 

Schon's concept of reflection-in-action has a great deal in common with both dimensions 
of met~cog.nitio~ disc~ssed in Ch~pter 4: knowledge of cognition and regulation of cognition. 
ReflectlOn-i~-actlOn stimulates a kind of on-the-spot thought experiment. Depending on the 
extent of pnor knowledge, unexpected failures and successes may lead in various directions: to 
exploration, in which the learner makes no predictions; to testing moves, in ~hich different 
paths are tested for their feasibility; or to hypothesis testing, in which competing hypotheses are 
tested to determine which is valid. 

. Unde~ a s~e~ teacher's guidance, a similar process can lead to student learning. The poten-
tial for leru:nmg lies m the constructive nature of reflection-in-action (Cole & Knowles, 2000; Jay, 
2003; L~rnvee, 2006). When students are placed in situations that are uncertain and where they 
are motivated to change, Schon contends, they begin a process of exploration, movement, and 
hypothesis testing. Researc~ indicates that teacher reflection, especially during preservice training 
and the early y~ars of tea~hmg, e?ables them to construct models and theories of their teaching in 
a manner that lffiproves mstructIon and student learning (Dinkelman, 2000; Lyons, 2006). 

Reflection on Reflection-in-Action All of us construct and reconstruct our cognitive 
worlds as we experience the events of our lives and reflect on them. By assisting students in 
constructing new knowledge, skilled teachers can help learners do much more than they could . 
do alone. Schon (1987) refers to this process as reflection on reflection-in-action. Skilled 
te~c~ers ca~ hel~ learners to develop reflection-in-action, that is, to articulate the thoughts 
gUldmg their actlOns and to judge their adequacy. Consistent with Vygotsky's views of the zone 
of proximal development, the teacher's goal is to be literally "thought-provoking" (Schon, 
1987, p. 92). Ideally, the teacher creates an interactive setting in which both the teacher and the 
students are co-learners, but students' self-discovery has the highest priority. 

According to Schon, students cannot be taught what they need to know, but they can be 
coached toward self-understanding-a form of dialectical, social constructivism. Schon advo
cat.es creating frac:ice situations-relatively low-risk events in which students can learn by 
domg and recelve nch feedback-that motivate learners toward understanding and contain at 
least some elements that the students themselves have created. 

Because of its unfamiliarity, students may initially strongly resist this kind of coaching 
approach and become unsettled, even angry, when there seem to be "no right answers:' They 
~ay ~ecome frustrated and demand to be told what is "correct." The teacher-coach must keep 
m mmd that he or she is managing a transaction between learners anG!. environment, not offer
ing information. Uncertainty and conflict about values are inevitable. In Schon's view, this 
uncertainty is among the most powerful motivating forces teachers have available. 
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In summary, Schon reflects social-cognitive and constructivist points of view by por
traying learning as a social-interactive process i~ w~ich s~udents are hel~~d to crea~e new 
understandings. The key goal is students' reflectIOn-m-ac.tIO~-metacogmt1Ve reflectIOn .. o~ 
unexpected events or variations in phenomena and the thmking that led to them. In Schon s 
view students learn when they act and are helped to think about their actions. Learning by 
doi~g forces them to make judgments; reflection helps them re~ogni~e ~eir ass~mptio~s and 
see what is important. Although students initially may perce1ve th1s kind of 1~struCtion as 
threatening, ambiguous, or confusing, clarification comes when students stay Wlth problems 
and dialogue continues between the teacher-<:oach ~d th~ stude~ts. .. . 

SchOn's reflective judgment model has been mvest1gated m detail m d?mams su~h as 
business management and education and used to develop a model of ~efl~ct1ve professIO~al 
development. Roglio and Light (2009) summarized five key compone~ts ~ h1gh-level reflective 
practice, including having a repertoire of critic~ learn~g ~s, ~e~ective ms~ructors who serve 
as models, well-integrated instructional scaffolding, an mterd1sc1plinary curnculum, ~d many 
opportunities for collaboration among students. These five components seem ~~sent1al to the 
developmental of reflective practice in any domain (Hedberg, 2009). ~ot surpr.lSlngly, content 
knowledge seems to be a particularly important requirement for effe:~ve re.flectIO.n (Lee, 2.005). 

Together, Rogoff's and Schon's models reflect a social-cogmt1ve v1ewpomt. cons1stent 
with Vygotsky's. The exchanges between teachers and students create a rone of proXlm~1 devel
opment in which students construct new knowledge and acquire habits of reflectIOn and 
increased metacognitive knowledge. These exchanges with tea~hers and a.dvanced peers are 
essential to cognitive change and growth and are vital to creatmg useful s1t~ated kno~le~ge 
and thought. Dialogue between teachers and students is not ~e only m~c~an1sm for buildmg 
students' understanding and revealing their misunderstandmgs, but 1t 1S among. the. most 
potent tools that teachers have available. In the next s~ction: we extend our e~matIOn of 
social cognitive theory by exploring the nature of the diSCUSSIOns .that take pla~ ~ the class
room. We consider the potential of different kinds of classroom d1alogue for buildmg knowl
edge and fostering reflection. 

Role of Classroom Discourse in Knowledge Construction 

Most people's prototypical classroom images involve langu~ge use: teache~s asking questions 
and students answering, class members discussing works of literature or pormg ~ver textbo?ks, 
and students struggling to write satisfactory answers to test questions. Lan~age 1S the me~um 
by which concepts are presented and clarified and through which students knowledge typ1cally 
is expressed and judged. . 

Language, as we learned from Vygotsky (1978, 198.6), also ~s one of th~ most lffiportant 
social and cognitive tools, yet it often is not used effectively as 1t could be m .~e classroom. 
Classroom talk can playa critical role in learning and cognitive growth ~hen 1t 1~ used effec
tively. One theoretical perspective on how students can learn from d1scour~e 1S based on 
Vygotsky's view that higher mental functions develop through a process by which the learner 
internalizes and transforms the content of social interaction (Fall, Webb, & Chudowsky, 2000; 
Wertsch,2008). . 

Discourse is a general term referring to structured, coherent sequences oflanguage. I~ di~
course, propositions (see Chapter 3) take on meaning in relationship to one another. Meanmg 1S 
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drawn from the context. Discourse has coherence, and references forward or backward give 
me~ing to individual eleme~ts (Brophy, 2006; O'Donnell, 2006). A conversation is an example 
of d1scourse: as two people d1scuss an event, the Structure builds, each new idea taking meaning 
from the ones that came before. Essays, short stories, novels, and classroom discussions also are 
examples of discourse. Here we are interested in classroom discourse, which refers to the verbal 
exchanges in the classroom. 

Researchers increasingly consider the quality of classroom discourse to be one of the most 
cri~cal elements in effective schooling and teacher education (e.g., Calfee, Dunlap, & Wat, 1994; 
C?1Dn et al., 2001; Kuhn, Shaw, & Felton, 1997; Nystrand & Gamoran, 1991; Orland-Barack & 
Ymon, 20~7; Wiencek & ~'Flahavan: 1994). Cl~ssroom discourse, they argue, is a primaryvehi
cle ~y wh1ch teachers gu~de, org~1Ze, and d1rect their students' activities. Like Rogoff and 
Schon, these researchers Vlew learnmg as a constructive process in which social exchanges with 
others are fundamental to students' construction of meaning. As Hull and her associates (Hull, 
Rose, Fraser, & Castellano, 1991) have stated, "In the classroom, it is through talk that learning 
gets done, that knowledge gets made" (p. 318). This view is being translated into research aimed 
at finding the discourse str~ctures and uses of classroom discourse that best pr~mote learning 
(e.g., Calfee et al., 1994; Ch1nn & Waggoner, 1992; Jansen, 2008; Kuhn et al., 1997; Leinhardt & 
Steele, 2005; Wiencek & O'Flahavan, 1994). 

Tra~tional classroom discours~ has not been particularly supportive of student expression 
and refleCtlon, however. Classr~om d1scourse at all levels, from primary grades through college, 
tends almost always to be dommated by teacher talk. Students typically say little, and questions 
are r~e. Most classroom talk centers on a single dominant discourse pattern: A teacher asks a 
question, a student responds, and the teacher gives feedback (Alvermann, O'Brien, & Dillon, 
1990; Cazden, 2001; ~eh~, 1979). Often simply called the IRE pattern (initiate, respond, 
evaluate), the sequence m slightly more elaborated form is as follows: 

1. Teacher initiates. The teacher informs, directs, or asks students for information. For 
example: 

TEACHER: Jen, can you tell me the name of the town where they were going? 

2. A student responds. Student responses to the teacher's prompt or question can be verbal 
or nonverbal. 

JEN: Uh ... I think it was Peatwick. 

3. The teacher evaluates. The teacher comments on the student's reply or reacts to it non
verbally. 

TEACHER: Right. Peatwick. Good. And what were they ... 

As Cazden and others have pointed out, the IRE is the "default pattern" for classroom exchanges 
between teacher and student; that is, IRE is what happens unless deliberate intervention is made 
~o achieve some alternative. Although this pattern can Support a discussion of sorts, it most often 
1S use? for recitati~n in w~c~ a teacher quizzes students about content they have just studied. It 
often 1S accompamed by mmt-lectures--periods of teacher talk that the teacher uses to elaborate 
on information already being discussed or to present new information. Chinn and Waggoner 
(1992) and others (e.g., Alvermann & Hayes, 1989; Cazden, 2001) have pointed out that it is 
extraordinarily difficult for teachers to move away from these patterns and their variations. 
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It may be, as Chinn and Waggoner speculate, that teacher control and authority are at stake, ~r it 
simply may be that teachers stick to this pattern because it is useful for probing student attennon 

and comprehension. 

Toward a More Reflective Classroom 
We have been building the case in this chapter that cognitive growth is best fostered in a social 
environment in which students are active participants and where they are helped to reflect on 
their learning. For teachers to create a reflective classroom in which students build new knowl
edge and learn to manage their own learning, they almost ce~tainl! nee~ to e~tend classro~m 
discourse beyond the IRE recitations and the IRE-type dIscusSIons m whiCh turn-taking 

rotates between teacher and students. 
Calfee et al. (1994) have proposed the idea of disciplined discussion as an alternative to 

the IRE. Disciplined discussion draws on the best features of both conversation, which ordinar
ily is structured informally and student generated, and instruction, which ~ic~! refer~ to a 
more formal and teacher-directed interaction organized around a lesson. In discIplmed dISCUS
sion, a classroom discussion group approaches a text or other information source strategically, 
with a particular goal in mind. The roles and responsibilities of the participants are defi~ed: 
Students solve problems by using interactive processes they have learned through modehng, 
practice, and feedback; a teacher plays several important but not dominating roles, acting as an 

organizer and participant or simply as an observer. . 
But what kinds of interactions are most likely to help students build knowledge and 

reflect on their learning? Chinn and Waggoner (1992) suggest that teachers first need to ensure 
that students have sufficient knowledge to support the discussion topic, knowledge that may 
come from personal experience, reading, or other sources. Beyond this are two fund~mental 
criteria, both reflecting a social-cognitive viewpoint: (1) that students share alternatIve per-
spectives and (2) that the discourse has an open participation structure.. . 

When students share alternative perspectives, they give their personal reactIons and mterpre
tations and consider the viewpoints of other participants. Students reading a short story, for 
instance, are likely to interpret parts of it in different ways. A good discussion provides a foru.m for 
determining things they agree on and for building metacognitive awareness. Similarly, children 
examining a picture of a snail may disagree about whether particular protrusions ?n its head are 
antennae or eyes. Discussion can stimulate further inquiry, such as closer observanon or consult-
ing other text sources, which will lead to an answer or resolution of the disagreement. . 

Open participation structure, which refers to the ability of students to talk freely With 
each other as they would in ordinary conversations, also is vital to building knowledge and 
reflection. In an open participation structure, both students and the teacher can initiate topics 
and ask questions (Chinn & Waggoner, 1992), which helps involve students in the discussio~. 
When classroom discourse incorporates both of these functions, it can become authenttc 
(Calfee et al., 1994; Graesser, Long, & Horgan, 1988; Nystrand & Gamoran, 1991); that is, 
organized around genuine questions of interest to the students and eliciting their perspectives. 

The CORE Model What are some ways that discussions can affect the development of 
knowledge and reflective thought in participating students? Calfee et al. (1994) suggest four 
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?ossibil~ties in their CORE (connecting, organizing, reflecting, and extending) model of 
mstr~ctIOn (Calfee, Chambliss, & Beretz, 1991). First, discussions provide connections for 
le.armn~. Useful knowledge is contextual, grounded in what students already know. Good 
dISCUSSIOns draw on students' prior domain and general knowledge and allow them to share 
what they know ,:ith thei~ discourse partners. To take part effectively in discussions, stu
de~ts .must recall mformatIOn and use their metacognitive knowledge to link and sequence 
th~Ir .Ideas. Stud~nts learn that good discussions have coherence. By staying on topic and 
bUIldmg on the Ideas brought up by the participants, together they create a new body of 
shared information. 

Second, discus~ions he.lp organize knowledge. Knowledge construction is not simply a 
~atter of accumulatmg parncular facts or even of creating new units of information. It also 
mvolves organizing old information into new forms. Discussions are uniquely suited for these 
purposes. As participants strive to understand and contribute to discussions, they are forced to 
relate and organize what they know. 
. Third, good discussions can foster reflective thought. Discussions offer many opportuni-

nes for students. to be~ome aware of t~eir thinking and to learn skills for regulating their 
~houghts and actIOn~. LIke all forms of dIscourse, discussions require participants to external
Ize thoug~t. Presentmg, organ~zing, clarifying, and defending ideas push students' cognitive 
processes mto the open. ReactIOns of others in the discussion provide feedback on whether 
they ~ave b~en persu~sive and coherent. The act of explaining their reasoning promotes stu
d~nts learmng: partiCularly when reasons are elaborated with further evidence (Chinn, 
ODonnell, & Jmks, 2000). Teachers, by coaching before and after discussions and adopting 
roles that allo;" ~~~ to scaffold student thought during discussions, can significantly influ
ence students abIlItIes to reflect on their interactions and on the substance of their thinking 
(O'Flahavan & Stein, 1992). 

Guthrie (1993) has provided an example of how discussion can stimulate reflection 
describing how fifth graders in one of his project classrooms were engaged in a debate abou~ 
whether life might exist on Mars. One student, John, insisted he had read that life did exist on 
M~rs. ~e was challenged immediately by other students to identify the book that supported 
th~s behef .. One s~udent, Patty, proposed that the book in question most likely discussed what it 
mtght be He to hve on Mars but that it did not say life actually existed on Mars. After further 
discussion, she volunteered to go to the school library to try to find more information that 
,:ould resolve th~ question. This information did lead to more discussion and finally to resolu
tIOn of ~he questIOn (Patty was correct). Discussions like these, involving debate and reaching a 
conclUSIOn, have a strong reflective component and stimulate students' use of strategic skills 
(Guthrie, McRae, & Klauda, 2007). 

Finally, discussions help extend knowledge among students and teachers (Lee, 2005). 
As st~dents wor~ on long-term projects, their discourse can lead quite naturally into new 
domams. Guthne (1993) observed that student discourse on one topic (the moon and its 
phases) quickly extended into several related topics. Students' declarative and procedural 
knowledg~ .expanded rapi~ly as they searched for answers to questions they had posed; 
m.etacog?ItIVe knowled~e mcreased as they discussed strategies for acquiring information 
WIth theIr peers and WIth the teacher and as they tried to explain their findings to their 
classmates. 
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Using Classroom Discourse to Build Knowledge 

It is one thing to assert that high-quality discourse is at the heart of the reflective classroom; it 
is another to create classrooms in which knowledge construction and reflective thinking are 
the norm. On the one hand, when the teacher retains too much involvement in discussion, the 
result often is the IRE pattern, in which classroom discourse more nearly resembles recitation 
sequences than authentic exchanges. On the other hand, a laissez-faire approach to discussion 
that totally gives up social and interpretive authority to student groups is an invitation to 
chaos and deprives students of essential contributions by the teacher (Brown, 2006; Jansen, 

2008; Kelly, 2007). 
So what is the best way to engage students in authentic, extended discourse with each 

other and with their teacher? O'Flahavan (O'Flahavan & Stein, 1992; Wiencek & O'Flahavan, 
1994) suggests that because discussions are highly complex, it is useful to consider them from 
a variety of perspectives, each involving a somewhat different form of knowledge construc
tion. In O'Flahavan's view, the most effective classroom discussions are likely to be created 
when teacher and students work together from the outset to (1) develop the norms for partic
ipating in the discussions, (2) determine the interpretive agenda for a group's discussion, and 
(3) reflect after each discussion about the group's success in achieving both its social and 

interpretive goals. 
O'Flahavan argues that teachers can play two especially important roles in these discus-

sions: coaching and scaffolding. Although O'Flahavan favors decentralized, student-centered dis
cussions, he considers teacher involvement essential for developing students' cognitive strategies, 
motivation, and expertise over the long term. In addition to managing some of the discussion, 
teachers are responsible for other features important to their success: creating the physical COn
text for discussions, including determining group size and composition; devising seating 
arrangements; and making texts and other materials available. 

In general, this work and a variety of recent reviews point toward five general strategies for 
improving effective learning in classroom discussion (Brophy, 2006; O'Donnell, 2006). The most 
basic strategy for creating productive discussion groups is to help students construct group par
ticipation norms (Gureckis & Goldstone, 2006). Most students understand basic social norms 
for interacting in classroom groups, such as raising their hands and not interrupting. But they 
may not know how to work well with other students or to listen to them, particularly in decen
tralized groups in which the teacher is not directing the interactions. One approach is to teach 
interactive skills directly (e.g., "These will be our rules. We should ... "). A more effective 
approach is to allow students to help create their own rules for interaction. O'Flahavan and Stein 
(1992), for instance, had their students keep running lists of their group's participation norms, 
which typically included such rules as paying attention, not interrupting, and taking turnS. 
Because these were the students' own norms, they were highly valued, probably more so than if 
the teacher had devised them. At the same time, the teacher plays an important role in helping 
the students reflect on whether their participation norms are effective. By serving as a group 
process monitor (O'Flahavan & Stein, 1992), the teacher can help the students periodically evalu

ate how well their group processes are working. 
A second strategy is to help students develop interpretive norms for judging their 

progress (Brown, 2006). Students need to assume considerable responsibility for decentralized 
discussions to be effective. Assume, for instance, that a high school biology class is preparing a 
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de~ailed report for local officials On the environmental threats to a nearby wetland. To meet 
thIS challenge, the ~lass must make decisions On how it will proceed, such as what data it will 
gather, h~w they will be gathered, and the format of the document it eventually will produce 
~ effectIve teac?e.r is likely to adopt a stance somewhere between authoritarian determina~ 
tlon of the group s m~,ellectual. agend~ (e.~., "OK, first I want you to study these maps of eastern 
Douglas County ... ) and laIssez-faire mattention to students' attempts to grapple with this 
complex and metacognitively demanding task. 

A. ~ird strat~gy in helping students. develop a reflective stance is coaching. In O'Flahavan 
and Stem.s (199~) Judgment, st~d~nts will be most productive when they are allowed to work 
together m t~eIr groups for SIgnIficant blocks of time-say, 15 to 20 minutes-with the 
teacher co~chmg at the bounda~ies ?f discussion, before and after discussion blocks. Many 
rece~t studI~s suggest ~hat coachmg IS an essential component in the acquisition of reflection 
and IS espeCIally effectlve when used with authentic activities that are relevant to the student 
(Brophy, 2006). 

F~r O'F~ahavan and ~tei~ (1992), coaching takes two major forms: (1) providing stu
den~s WIth gUldan~e and dIre~tIOn and (2) helping students reflect On their inte~actions and 
achIe:e~ents. For mstance, thmk of a long-term science project for middle school students in 
d~scnbmg the ~tat~s of a we~lands habitat. Most students would need coaching in basic strate
?Ies for gathenng I~for~atIOn: such as making inferences from texts, determining what is 
Important, .and mOnItonng theIr understanding while reading about birds, plants, and insects. 
!hey.al~o likel! would need coa~hing in su~h procedural strategies as keeping reflective logs, 
~dentlfymg vanables for obs~rvatIOn, recordmg their observations, and planning simple exper
I~ents. The teacher also mIght want to remind students of supplies and resources they are 
likely. to need ~o complete tasks and to discuss ways these might be obtained. Students who 
need mformatIOn about marsh plants and water beetles could be coached in using indexes and 
tables of content~ to search books in the library for relevant information. These kinds of uid-
ance all are effectIve forms of coaching. g 

. A fourth strategy for creating effective discourse is scaffolding (Gijlers, Saab, Van 
Joohngen, De Jong, & Van Hout-Walters, 2009; Perry et al., 2006; Roglio & Light 2009) 
wh~re the teacher enables ~tu~ents to do things they cannot do On their Own by helpi~g the~ 
artl.culate w~at the! are thI~ng, reminding them of assumptions they are making, drawing 
theIr atte,nt~on to mformatIOn, and providing new perspectives. Scaffolding makes use of 
Vygots~y s Idea of the zone of proximal development, described earlier in this chapter 
(Gnadmg~r, 2008). T~e teacher, as the more expert person, provides frames of reference and 
mo~es of mt~rpretatIOn that students are capable of acquiring but do not yet have. In a dis
CUSSIOn relatmg to sourc~s of information about wetlands, for instance, one teacher became 
~w~re that her. students dId not .kno:, how to get information about land use and so posed an 
mdIrect que~tlon abo~t where ~t mIght be found, suggesting "Maybe we should think about 
where v:e mIght find mformatIOn about land use:' Students, given this hint and occasional 
suggestIO~s, s?on began to debate the merits of such sources as surveying, aerial photogra
~hy, satellIte Images, and landowner reports. Without the teacher's direction, the students 
likely would have been unable to continue their inquiry. With the scaf£oldI'n th b t h rb . . . g, ey soon 

egan 0 ~earc 1 rary resources and InItlated a series of productive contacts with landown-
e~s, a?enCles, ~nd governmental units. The teacher's comment helped move them toward COn
sIdermg new mformation and frames of reference. 
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O'Flahavan defines several distinct roles that can be useful for scaffoldi~g student 
thought. Among these are the role of the framer, in which the teacher dra,:s. atte~tlOn ~o rele
vant background knowledge or helps students in interpretation; the eltc~tor, m whICh ~he 
teacher focuses the group's thinking on a point by bringing fo:th elab~r~tlOn ~nd extenSlO? 
from students; and the interpretive peer, in which the teacher IS a partlCipant m the group s 

inquiry. . 
Finally, positive motivation is critical to successful cl~ssroo~ disc~urse (Perry et ~l., 2006). 

Perhaps the most fundamental motivational requirement IS that dISCussIons be authentlC, access
ing the real culture of the students (Calfee et al., 1994; Ke~y, 2007). This can ~e ensured if the 
group communicates about goals and issues that are meanm~ful to them. For mstanc~, up~er
level elementary students would find activities such a~ devel~pmg a ~las~ bo~k about ~eIr neIgh
borhoods, writing and directing a play for presentatlOn at Parents ~Ig?t, or crea~~g a mu:al 
promoting school safety for younger students meaningful and motIVatmg. I~ ~ddI:lOn to nch 
topics, other factors important to motivation include the extent of t~~cher part~cIpatlOn (not too 
much or too little), the teacher's ability to value and take up students Ideas and mcorporate them 
into the ongoing discussion (Nystrand & Gamoran, 1991), and giving students greater control 

over interpretation, turn taking, and topic selection (Chinn et al., 2001). 

Collaboration as a Tool for Learning 
It should be clear that all of the strategies previously described involve some degree of co~lab~
ration, often between two or more peers, or between an expe~t and novic~. Collab~ratlOn m 
the classroom now is viewed as an essential part of educatlOn. Increasmgly, ~~clOcultural 
models oflearning such as situated learning theory (Lave & Wenger, 1991), cogmtIVe appren
ticeships (Collins, Brown, & Newman, 1989), and the wo~k of Vygotsky (1978, 198.6) have 
played a prominent role in educational research and practlCe. In the context ?f the mstruc
tional strategies presented here, collaboration can be viewed as. a tool much like technol~gy 
that can encourage an inquiry orientation, utilization of strategIes, development and shanng 

of mental models, and making personal beliefs explicit. . . . 
Collaboration in the form of interactions with teachers and students facilItates learnmg 

for a variety of reasons. First, teacher and student modeling pro~de explicit examples of how to 
perform a task and often provide explicit feedback (Webb & Pahncsar, 1996). Seco~d, collabo~~
tive supports such as tutors, peer models, or small groups provide an o~portumty for exph~It 
discussion and reflection that promotes metacognition and self-regulatlOn. ~or example, di~
cussion promotes planning and evaluation of whether student.s met learnmg goals (Da,:"s, 
2001). Students of similar achievement levels may be more effectIve than tea~her-student paIrS 
because the former are able to discuss strategies in the novice's zone of proXimal development 
(Feldman, Campbell, & Lai, 1999). Third, communities of learners have greater kno;vledge 
resources than individuals. Fourth, social interactions that cut across g~nd~r, econo~Ic, and 
ethnic lines promote social equity in the classroom, which enhances motIVatlOn and epIstemo-

logical awareness (Hogan, 1999). 
Collaboration in the classroom may occur among students, teachers, and between stu-

dents and teachers (Hogan, 1999,2000,2002). Student collaboration typic~yinvolves tutor~ or 
small collaborative work groups. Research suggests that peer tutors who are Judged to be of SIm
ilar ability to their tutees increase the declarative and procedural knowledge and self-efficacy of 
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those students (Pajares, 1996). Sometimes students are paired with expert mentors in what are 
referre~ to a~ cognitive apprenticeships. These relationships can help novice students develop 
expertIse q~Ickly and provide many opportunities for reflection that builds metacognitive 
un~erstan~ng. Research suggests that tutors and cognitive apprenticeships can help novices 
achIeve a hIgher degree of in-depth learning in a particular domain (Ramaswamy Harris & 
Tschirner,2001). ' , 
. Cooperative learning groups are one of the most common forms of collaboration. For 
mstance, Hogan (1 ~~9) developed the Thinking Aloud Together (TAT) program as a means to 
promote metacogmtlOn and self-regulation in a small group collaborative setting. Students in 
the T~T programs demonstrated greater metacognitive awareness of their learning than stu
dents m the control group. Small group collaboration appears to be especially effective when 
students are engaged in inquiry-based discussion of problems (Meyer & Woodruff, 1998) and 
when students are ~iven explici~ training in how to work effectively in small groups (Bianchini, 
~9.9~). One potentIal problem IS that student-centered cooperative groups can be difficult to 
mitIate and manage. Guidelines for managing such groups have been provided by Webb and 
Palincsar (1996) and O'Donnell (2006). '.' 

Collaborations among teachers are necessary as well (Brophy, 2006); two ways to promote 
them .are through cross-level mentoring and co-teaching. Cross-level mentoring refers to an 
expenenced teacher ment~r~ng ~ less-.experienced teacher, usually as part of in-service training 
(~eldman e: al., 1999). T:ammg IS typICally one-on-one or in a small group and focuses on cur
ncular C?OlC~S and speCIfic pedagogical strategies for improving student learning. In contrast, 
co-t~achmg mvolves two teachers of similar experience teaching in collaboration (Roth & 
Tobm, 2001). One advantage to co-teaching is that two teachers are able to make better use of 
their individual expertise. A second advantage is that one of the teachers can allocate more time 
to student small-group work while the other teacher directs the ongoing lesson. Co-teaching 
also he~ps pro~ote the use. of cognitive strategies and better metacognitive monitoring and 
evaluatlOn, whlCh support hIgher levels of student self-regulation. 

Assessing Reflective Practice 

Much of the research cited in this chapter emphasizes the importance of reflection and reflec
tive ~ractice, despite the fact that little work has been done on the assessment of reflection. 
Larnvee (2008), however, has recently developed such an assessment, which is focused on 
reflective practice in the classroom. The goal of this 53-item self-report instrument called the 
Survey of Reflective Practice (SRP), is to identify which level of reflective practice a t:acher cur
rently demonstrates in the classroom. 

. T?e SRP is based on the work of a number of authors with strong conceptual links to the 
plOnee:mg work of Donald SchOn (Cole & Knowles, 2000; Jay, 2003; Larrivee, 2006). The psy
chologlC~ construct of retl~ctive ~~actice w~s defined as "on the job performance resulting using 
a re~ect!ve p~ocess for dally declSlon making and problem solving" (Larrivee, 2008, p. 342). 
Larnvee s reVIew of more than 200 research articles suggested a four-level development frame
work for understanding reflective practice, which included pre-reflection, surface reflection 
pedagogical reflection, and critical reflection. Pre-reflection was defined as a situation i~ 
which a teacher interprets classroom events without thoughtful analysis. This scale included 14 
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items such as Does not see beyond the immediate demands of a teaching episode. Surface reflec
tion was defined as a situation in which a teacher focuses on tactical issues concerning how to 
best accomplish classroom teaching standards and objectives. Thi~ scale inc~uded 11 items 
such as fails to connect specific methods to underlying theory. PedagogICal. reflectIOn was defi~ed 
as a reflective approach in which classroom teaching strategies are gUl.ded by. an underlymg 
pedagogical theory and the teacher's view of l~arning tra~scen~~ ~he Imme~Iate classro~m. 
This scale included 14 items such as Engages m constructtve cnttCtsm of ones own teach mg. 
Finally, critical reflection-the highest level of reflection. me~sured-was ~efined as a ~ontext 
in which teachers are engaged in ongoing reflection and mqUlry about theIr o,,:n teachmg. ~d 
thinking processes. This scale included 14 items such as Acknowledges the soCtal and poltttcal 
consequences of one's teaching. Preliminary findings indicate that many t~~chers are ~t the sur
face or pedagogical levels of reflective practice, with relatively few at a cntlcal reflectIO~ leve~. 

Although early work on the SRP is promising, there still is muc~ about ~he relatIOnsh~ps 
among teachers' reflective practices, curricular decisions, and pedagogICal choICes that rema~ns 
to be understood. Larrivee (2008), however, has proposed an agenda for future research WIth 
the SRP, including examining the developmental timeline of reflective practice in th~ class
room and across a teacher's career, investigating relationships between teacher effectlveness 
and reflective practice, and determining how school and professional development programs 
affect reflective practice. As researchers as well as textbook authors, .we l~ok fo:wa.rd to ~e 
future development of assessments like the SRP and its use in conJunctIOn wIth mterview 

methods (Larrivee, 2006; Lee, 2005; Lyons, 2006). 

Implications for Instruction: A Portrait of 
the Reflective Classroom 

We return now to our starting point-the goals of building student knowledge and habits of 
reflection. Building knowledge is not a simple matter. As we know from ear~ier.chapters, the~e 
are several kinds of knowledge, each important in its own right. Expertlse many domam 
requires large networks of declarative knowledge, as well as readily available arrays of pro~e
dural skills. It requires metacognitive awareness and the regulatory knowledge ?f knowmg 
how and when to apply what is known. Because the amount of knowledge we need IS ~e~y la~ge 
and the relationships among the knowledge elements so complex, the process of acqumng SIg
nificant domain knowledge requires motivated, long-term student effort. The challenge to 

teachers is considerable. 
If we succeed in building an ideal reflective classroom, what might it look like? We could 

begin by imagining a classroom in which the teacher has placed stu~ent knowle~~e. construc
tion at its center. To help accomplish this goal, the teacher has orgamzed class activitles ~round 
long-term, thematic projects in which students can make choices and use knowl~dge m ways 
that help them achieve their goals (Calfee & Miller, 2005b, 2007; Como & Mandmach, 2004; 
Guthrie et al., 2007). We see a hands-on teacher who makes little use of the IRE pattern and 
who lectures infrequently. Further, in our reflective classroom, we see a teacher working ~s a 
partner with the students and organizing c~assroom ,acti:ities aroun.d st~~ent informatIOn 
seeking and information exchange. One of thIS teacher s pnmary roles IS gUldmg and support
ing students in becoming self-directed, strategic learners. 
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A strong sense of purpose is evident in our ideal classroom. As teacher and students work 
together to reach project goals, activities alternate among whole-class instruction, in which stu
dents are coached on how to find and organize information; student reading and writing, in which 
students. searc~ for, find, and organize information and reflect on how they found it; and small
gro~p ~Sc~ssIon~ and c~llaboration, in which students report what they have learned, discuss 
theIr ~Iffermg pomts of ~ew, and judge their progress. We see our teacher helping students pick 
me~m~~ goals, coachmg them on possible strategies for reaching their goals, and scaffolding 
theIr thinking as .needed. Indeed, ~ree of the 12 core effective teaching guidelines described by 
Brophy ~2006) (~.e., thoughtful discourse, scaffolding student learning and engagement, and 
cooperatIve learnmg) pertain directly to sociocultural support mechanisms in the classroom. 

Over time, we see the students in our ideal classroom becoming more and more expert 
and self-directed. Their growing knowledge is not isolated facts memorized from texts but is 
organized and meaningful because it grows from authentic projects in which they ha~e been 
allowed to choose topics and decide about ways to gather, organize, and present information. 
Stud.ents ha~e learned not only "what" but also "how" and "why." As a consequence, they can 
readily explam why that information is useful, the strategies they used to find intormation and 
how it is organized. Although our existing classrooms may fall short of this ideal, we stili can 
draw on the basic principles presented that follow to help us move toward a reflective classroom. 

~. Take a broad perspective on knowledge. Declarative knowledge is a good starting point, 
a.s IS procedural ~?wledge-knowing how. Both, however, need to be made useful by being 
tI~d to .metacogmtlve awareness and self-regulation. In the long run, these metacognitive 
dImensIOns may be the most critical aspects of knowledge acquisition. Because what is known 
chan~es. rapidly and the amount of information available far exceeds anyone's ability to 
acqUlre It, students must develop the capacity to direct their own learning and the motivation 
to continue to acquire new information and skills. 

2 .. Develop students' information-seeking skills. Modern communication technologies 
prOVIde access to a wealth of information but also require that students learn to search for 
informati?n, organize it, an~ judge its reliability. Teaching these skills in the context oflong
term ~roJects can be espeCIally effective. Guthrie and his colleagues, for instance (e.g., 
Guthne, Bennett, & McGough, 1994; Guthrie et al., 2007; Wigfield et al., 2008), have helped 
students not only to learn multiple strategies for acquiring information from texts but also 
to judge the utility of the information they found. 

3. O;ganize instruction in ~ay~ that favor knowledge construction. One of cognitive psy
chology s most valuable contnbutIOns has been to remind us that learners' activities affect 
wh~t is lea.rned and.~~w functional it will be. We therefore must help students engage all of 
~eIr.learmn~ capabil~tles. Rote rehearsal, in which meaning is ignored, tends to generate rote, 
hst-l~e, fragile l~armng. In contrast, approaches aimed at student comprehension of the 
me~nmg of what IS. to be lea~ned are much more likely to help students understand, organize, 
retam, and use the mformatIOn they encounter (Roglio & Light, 2009). Scaffolded instruction 
and peer tutoring are particularly effective instructional strategies (O'Donnell, 2006). 

4 .. Cr~ate a "thinking classroom.': Effective knowledge construction and good thinking 
flounsh m. ~lassroom cultures orgamzed to support them (Tishman, Perkins, & Jay, 1995). 
Early cogmtlve theory tended to portray intellectual growth as a solitary pursuit, but social 
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cognitive theory and research now emphasize family, school, community, and cultural influ
ences on cognitive development (e.g., see Gauvain, 2001; Rogoff & Chavajay, 1995). Rogoff's 
ideas of guided participation and the child as cognitive apprentice and Schon's concept of 
reflection on reflection-in-action both emphasize the social nature of cognitive growth. 

5. Use discourse structures that promote reflection and knowledge construction. Among 
the most important resources for knowledge construction and reflection are classroom discus
sions in which students interact freely and grapple with authentic questions. As Rosenblatt 
argued many years ago in her classic book Literature as Exploration (1938), we need to encour
age students to express what texts mean to them and then to use discussion to negotiate what 
they mean. In any subject area, students' initial understandings, though often immature and 
incomplete, are the only legitimate starting point for learning. As students continue their 
exchanges with each other and with the teacher about what they are learning, their under-

standing will deepen. 

6. Use coaching and scaffolding to build student understanding. Like the guidance pro
vided by the master craftsperson, teachers' coaching and scaffolding are vital to creating new lev
els of student understanding (Gijlers et al., 2009). As we saw earlier in the chapter, O'Flahavan 
and Stein (1992) argue for concentrating coaching at the boundaries of discussions. Before dis
cussions, teachers can help students set the agenda for discussion; after discussions, teachers can 
assist students in reflecting on their successes and failures. Within discussions, scaffolding works 
effectively as teachers help students clarify their ideas and judge whether they're reaching their 

goals (Brophy, 2006; McCaslin, 2004). 

7. Consider decentralizing discussions. Although large-group discussions can be produc
tive (Calfee et al., 1994), the opportunity for individual students to participate always will be 
limited by group size. Also, some students are reluctant to take part in a full-class setting because 
of perceived lack of knowledge or shyness. O'Flahavan and his colleagues (e.g., O'Flahavan & 
Stein, 1992) and Guthrie and his associates (e.g., Guthrie et al., 2007) have shown that groups 
of four to six upper-level elementary students can carry on long-term inquiry relatively inde
pendent of the teacher if they are supported periodically by teacher coaching and scaffolding. 
Students in such groups can learn both to reflect on their interactions and monitor progress 

toward their goals. 

8. Make tolerance a basic rule for classroom interaction. Classroom interaction is a social 
process and students do not necessarily come to our classrooms with highly refined social 
skills. They often need to learn rules for classroom and small-group discussion. For instance, 
the prevailing norms governing whole-class discussions may specify what kinds of replies to 
questions are considered appropriate, points at which it is acceptable to interrupt, and pre
ferred ways to get others' attention. For a variety of reasons, such as family history or ethnic 
background, some students' communication styles will not match those of others in the class. 
Students who interrupt frequently, for example, may have developed this style of communica
tion in their families, have had success with it in other classes, or simply may be extraordinarily 

eager to do well (see Hull et al., 1991). 

Variations in style and skill levels demand that both students and teachers practice 
basic principles of respect for others' ideas. For the long term, it will be useful for most 

Summary 
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~~cuss~n&groups to develop their own participation norms (see O'Flahavan & Stein 1992· 

t Ien~;"N O'Flahavan, 1994). The rules that students themselves generate (e g '''Take' 
urns 0 putd "d "D 'h .., 1.; will b . d o~ns, an. on t og the discussion") typically are more effective and 

e Vlewe as ess coerCIve than any the teacher might impose Also students 

~::~dt~O ;:~~~~e:!~dicallY on whether their rules are creating effec~ive ~orking gro~a; :; 

This chapter has described processes for fostering cognitive growth I·n the cl Kn 1 edge ··f . . assroom. ow-
kn acqUIsi IOn IS vIewed as a constructive process in which learners build and . 

owledge. Th~e~ types of constructivism were outlined: exogenous constr f. org;mze 
nous constructIvIsm, and dialectical constructivism Of th d· al . al uc IVlS~: en .oge
most alii· bl . ese, I ectlc constructlvlsm IS the 

gener ! app lCa e to effective learning, although all three are important f 
student learmng. ~omponents 0 

P
r . S!m~lat~d by the work ~f.the R~ssian psychologist Vygotsky and his concept of zone of 
OXlm eve opment, cogmtlve sCIentists and many educators now em h· ·al 

processes in kno 1 d£,· S. . P aSIze SOCI . . . w e ge ormatIOn. oCIal mteractions between a child and a e 
provI?mg gUI~ed participation help build bridges between what children al~a~ O~:::dult 
~w ;n~ormatlOn they encounter. In effect, children are "apprentices in thin~ng" wh~d 
19~~ eT~e a~.~d;vays o~ ~owing grow out of interactions with others (Rogoff, 1990; Scho~e 

. e CIS ~ogmtlve development is embedded in their social and cultural contexts ' 
Classroom dIscourse is a significant factor in building knowledge and sha . : . 

growth. If discourse is authentic, h~nors the students' points of view, and has co~:~:~tOg~I~~ 
;ngage :t~dents and ?ecome a baSIS for knowledge construction and reflective thinki~g The 
enor 0 . c assrth00m dIscourse also shapes students' perceptions of self and learning· it c~n be 

supportIve or reatening, uplifting or demeaning. ' 

ture ~he bes~d~iscus;'ions allow altern~tive perspectives and have open participation struc
kno~leXg~r~:~ I~g; o~um fo~ ex?reSShlOn and feedba~k, they create opportunities to extend 

. . eve op re ectlve t ought. StrategIes for creating productive discussion 
groups mclud.e havmg the groups develop and modify their own social and inter reti 
:eac;::c~oachu~ before and aft~r. ~iscussions, and teacher scaffolding during dis~usSi::~~~:~ lP t d es en .ance the. pOSSIbilIty of knowledge construction and development of self-

Irec e ,strategI~, re~e~tlve approaches to learning. 
d. C?llab;ratlOn IS m~olved in all of the instructional strategies described in this chapter 

an IS vlewe as an essentlal part of education. In the classroom it rna 
t~achers and between students and teachers and is a tool that encour: occur ~mo~g stu~ents, 
tlOn, the use.of strategies, the development and sharing of mental mod~:s ::dI:~~~ oflenl·t~t
personal behefs. ' g exp ICI 

1 Because expertise.requi~es organized, flexible knowledge, teachers should help students 
earn w~ys to see~ and Judg~ I~formation. Ideally, classrooms provide authentic contexts for 

:velopmg expertlse by provldmg learning that students find meaningful that bu ·ld . 
o,:ledge, and that allows self-expression. The ideal outcome is for ;tudents In~t o:Jflor 

acqUIre knowledge but also become independent, self-regulated learners. y to 
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10 Technological Contexts for 
Cognitive Growth 

How Can Students Use Technologies? Cognitive Load Theory and Multimedia 
Design The Four-Component Instructional Design (4C/ID) Model and Complex Skill 
Development Technology Supports for Metacognitive Development • Computer-
Supported Collaborative Learning • Technology and Assessment Implicatjons for 
Instruction Summary. Suggested Readings . 

This chapter is about technologies for learning and teaching. Simply put, a technology is any 
device or system that we humans use to accomplish our goals. The wheel, an oar, an abacus, a 
hammer, a toothpick, and a TV set are various examples. In education, some technologies have 
been with us for hundreds and even thousands of years-items to write with (e.g., a stylus, 
pen, pencil, and chalk), record ideas (e.g., papyrus, paper, and chalkboards), and preserve and 
share information in an organized way (e.g., scrolls and books). 

When educators refer to technology, however, they almost always are referring to a 
cluster of continuously evolving electronic hardware (e.g., computers, laptops, handheld 
devices, MP3 and DVD players), communication networks linking these devices (e.g., wire
less networks, cable TV; the Internet), and associated software (e.g., word processing, presen
tation programs, apps, simulations, games, Web browsers). In this chapter, we focus on these 
electronic technologies and examine the implications of cognitive psychology for their 
design and use. 

Educators increasingly are aware of technology's potential for changing how learning 
and teaching take place. Even though education continues to lag behind other segments of 
society in using technology, having a relatively low level of classroom use compared to its inte
gral part of our daily lives as we bank, shop, search for information and use our cell phones in a 
growing number of ways, there is hope that technology can improve, and even revolutionize, 
how students learn and teachers teach. 

Our modern era is not the first in which there have been hopes about technology's 
promise. When movies and television first appeared predictions were made that they would 
replace most, if not all, classroom instruction. That has not happened. But today's versatile 
technologies do seem to warrant optimism. With technology an obvious feature in all of our 
lives and playing an increasing role in schools, where students have access to course-related 
e-mail communication and Web-based resources such as course syllabi, assignments, reading 
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