Throughout human history people have learned through various forms of apprenticeship in which

they participated on authentic tasks under the supervision of more experienced mentors. This
chapter explores the idea that academic learning can be seen as a sort of cognitive apprenticeship in
which students and teachers work together to master authentic academic tasks. In particular, the

chapter lays out the case for cognitive apprenticeship and then examines three ways that social

features of instruction can affect student learning—collaborating, modeling, and personalizing.
Concerning collaborating, | explore the conditions under which collaboration is effective, including
working for a group goal based on individual performance and interacting with each other in a struc-

.._umm ﬁj _ 3 m _U< m—.mm.ﬁ_ 3 m mo m—)_ _.—”_<m >_U U w.m jﬁ_ ﬁmmT_ tured way. Concerning modeling, | explore the value of having learners and mentors demonstrate i
p ﬁ and describe how to carry out the to-be-learned task. Concerning personalization, | explore the con-
_3 m_ m WM—..OO _\jm m 3 Q mm<o 3 Q ditions under which learners can be induced to view a tutor or author as a conversational partner, m;

including writing or speaking in a conversational style. Within each approach, | search for how the IS

social context of learning can promote deep understanding in learners.
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Introduction
LEARNING IN AND OUT OF SCHOOL

Consider the arithmetic knowledge of M, a 12-year-old coconut vendoy s
Recife in northern Brazil. We visit him at his stand one day and ask him roéﬁrm Sirees o Informal "mﬂm _‘
<k (]

cost to buy 10 coconuts that cost 35 cents each. Let’s listen in as he compue Mﬁr W] Gystomeran
S his answe

T

CustoMer:  How much is one coconut? ﬂﬂﬂmﬂﬂwwa azac e

M:  Thirty-five.

CustoMER:  I'd like ten. How much is that?

M. [Pause] Three will be one hundred and five; wit
and ten. [Pause] 1 need four more. That is .

Formal test:
Computation problem

h three more, that will be W0 hungreg

. [Pause] three hundred ang fifteen

Ithink it is three hundred and fifty.
As you can see, M correctly computes that 10 times
procedure taught in Brazilian schools of simply pla
that is being muluplied by 10. Instead. he cony
by threes: 105 + 105 + 105 + 35. This is an e
informal test of arithmetic.

M has had some schooling and currently is in the third grade. Suppose we visit him
school one day, give him a pencil and paper, and dictate some arithmetic problems and
words problems to him. This is a [

ormal test of arithmetic. For example, for the problem
3 X4= . M writes the answer “200.” He expl

35 is 350. However, he doesn’ yse
cing a zero to the right of any nupbe
erts multiplication into repeated addition
xample of an invented strategy used on g

he

ains his answer as follows:

Four umes five 1s twenty, carry the two, wo plus three 1s five, times four is twenty

As you can see, M
less 1o him, he

This ex
they

1s trying to use the school-taught procedure but because it is meaning
tends to makes some errors in applying 1t. )
ample comes from a study by Nunes, Schliemann, and Carraher (1993) in ,,._:. h
compare the performance of five children—all street vendors between ages 9 and 15—
on formal and informal tests of arithmetic. Figure 13-1 shows the overall percentage %:&
on equivalent arithmetic problems that occur in verbal form in everyday life (on an Saam
test) and in school-like form as word problems and symbol problems (on a formal c.vm:m.ﬁ_,‘
you can see, the street vendors were nearly errorless in computing answers 10 mnaﬂaw
problems in the street but performed much more poorly when equivalent problers ey
presented in school-like form. In short, children who are “capable of solving a %ﬂ%_ﬁ 5
tional problem in the natural situation” often “fail 1o solve the same problem when
taken out of context” (Nunes et al., 1993, p. 23). Its
What can we conclude from studies of Brazilian street vendors? .;wmm Rmz:o
strate that “daily problem solving may be accomplished by routines m_nﬁﬂ,wﬁg n thS
taught in schools™ (Nunes et al., 1993, p. 26). In spite of the fact that the ¢ dures, the!
study had received formal instruction in arithmetic computational n%m%mz of the”
invented their own procedures to solve computational problems in the Smnwoo_.sc
roles as street vendors. Although they had difficulty in correctly NEU_S:m» plyin e
procedures in a formal school-like context, they were highly successful _=m _ma
own mvented procedures in an informal everyday context. These :b%zmﬁﬁm_ 0
about the Pedagogical practice of teaching children how to solve mathema ning |
simply with numbers” (- 25) and point to the role of cultural context in 1ear

demon-
m those

se doubt®
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pertt
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Source: Adapted from Nunes, T, Schliemann, A. D, & Carraher, D. W (1993). Street mathematics and school mathe-
matics. Cambridge, England: Cambridge University Press

Reprinted with the permission of Cambnidge University Press.

there is some support for students’ claims that they do not use school-

taught math outside
of school

This line of research has important implications for teaching that 1s intended to
promote transfer. The major finding is that students often fail to transfer what they learned
in school to problems outside of the school seting and often fail to transfer what they
learned outside of school 10 solving problems in school. Thus, these findings indicate
a need to teach in ways that promote transfer—that 1s, ways that help students be
able to use what they learned in school when they are confronted with problems outside
of scheol.

This example helps distinguish two views of the generality of learning. According to the
classic view of learning, students abstract a general procedure from instruction and apply it
across a wide variety of problems. Such a view would predict that people would use a
school-taught procedure to solve the coconut problem. In contrast, the situated view of
learning is that students acquire a specific procedure based on the context in which 1t was
encountered and are able to use it mainly within that context. The coconut example
supports a theory of situated learning—the idea that learning is shaped by and depends on
the situation in which it takes place, including the social and cultural context of learning
An important challenge for educators 1s to create the kinds of social contexts that foster

meaningful learning—that is, bemg able to use what is learned to solve new problems in
new situations

THE CASE FOR COGNITIVE APPRENTICESHIP

An interest in the social context of learning has encouraged many &.:SSG to examine
the classic work of the Russian psychologist Lev Vygotsky (1978, Wertsch, 1985), ,Mr:
developed one of the first theories of learning 1n social context ﬁ.o.,ﬂ SEBw_n.. nc‘zm_m_:w
situation in which an elementary school class 1s discussing the story “Freddie Finds a Frog
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(Tharp & Gallimore, 1988) In the story, Freddie shows

his newly foung
frog fishing Ths
dren understand Hsly Propog|

Mr. Mays suggests that he might like 10 take Freddie’s

gto My ZE\M
upsets Freddie. The teacher notices that none of the chil

ing of Mr. Mays’s proposal to take the frog fishing or why 1t upser Freddie MM owzn.smmg.
that follows, the teacher assists the children 1n making sense oyt of Mr. Maye: the a_mwom:m
& Gallimore, 1988, p. 19): ~1ayss joke E_ma
Teacuer:  What did Mr. Mays say he would do with the frog?
Lon:  He would take .
MELE - water, um fishing,
Tracher: Do frogs like to go fishing? [The children give several opinio
ns—eF; )
like water, don't like flies, don like fish.) P rogs dont

Bit:  They use for da bait.
Teacter:  1f you use it for bait, what do you have to

several opinions, including one explanation of dis
ALICE: Put it on a hook.

do to the frog? [The children give
gust. |

This instructional episode demonstrates
that learning occurs in a social context a
of proximal development Vygotsky’s (197
ration in the development of new skills:

two important aspects of Vygotskys theory_
nd that learning occurs within a childs zone
8) theory emphasizes the role of social collabo-

:I:Em: Fma:_:m presupposes a specific socizl
nature and a process by which children grow into the intellectual life of those around

them” (p. 88). Vygotsky proclaims the essential role of social collaboration in learmng
“Learning awakens a variety of internal developmental processes that are able to operate

only when the child is interacting with people in his environment and in cooperation with
his peers” (p. 90)

The social context of learning is reflected in the way that the students and teacher

jointly try to make sense of the story; by discussing the story under the guidance of
the teacher, the students participate 1n a sort of collective sense making In the process.
they are learning reading comprehension strategies that will serve them in the future
Vygotsky (1978) refers 1o this process as internalization—*internal reconstruction of
an external operation” (p- 56). In this case, each student learns strategies for how t0 am_a.
sense of text passages based on working on this task with a more skilled reader. The n~§.~
of proximal development (ZPD) refers to the difference between the childs current leve %
performance and the level of performance that the child could attain with expert m:a_a_ﬂ 5
Vygotsky defines the ZPD as “the distance between the actual developmental _WME.
determined by individual problem solving and the level of potential development a.p il
mined through problem solving under adult guidance in collaboration with more 2P
peers” (p. 86), [l
For example, the children reading “Freddie Finds a Frog™ do not wmlo:ﬂ_.%h the
c:%?,Sz%:m the double meaning of Mr. Mays’s joke, but with mmmmssnn:_oﬁ s
teacher, they are able 1o do so. Thus, comprehension of the double SmuE:m.M uoted 10
within the childrens zone of proximal development. According to <<.mo~m”< \M%a%_‘
Wertsch & Stone, 1985), instruction is effective “when it EOnmnam ahead of de¥

tunng:
i ) age of ma

so that 1t *awakens and rouses to life those functions which are in a stag - focuses
which lie in the el

i » . eac G
zone of proximal development.” In this example, the t€z ading comP”

; ' of re
from their current level to their potential level

helping children move
hension performance

462 secion Il insteuction

propose a redefinition of teaching: “Teaching must he
Teaching consists in assisting pe
achieved with assistance”
assistance should be gauged 10 the student’s needs
mance through the zone of proximal deve]
assistance is offered at points in the zone o

“Teaching consists in assisting perfor-
opment. Teaching can be said to occur when
{ proximal development at which performance
requires assistance” (p. 31) Similarly, students may be seen as apprentices—learning to
perform intellectually like the expert members of their societies

Although Vygotskyss theory offers many provocauve implications for education, it is
wise to ask whether his claims can be substantiated Because he worked m Russia in the
years following the Russian Revolution through his death in 1934, and because he aimed
to develop a Marxist theory of human intellectual functioning, Vygotsky’ standards of sci-
entific research differed from those prevailing in much of the rest of Europe and the
Americas. Cole and Scribner (1978) offer the following methodologjcal cntique

Vygotskys references . . 10 experiments conducted i1 hus laboratory sometimes leave readers

with a sense of unease. He presents almost no raw data and summanes are quite general
Where are the statistical tests that record whether or not observations reflect real effects?
Those steeped in the methodology of experimental psychology as practiced in most
American laboratories may . . . consider [Vygotsky’ research] to be lttle more than
interesting demonstrations or pilot studies (p 1D

Regrettably, selected portions of classroom transcripts, such as the mstructional sequence
involving “Freddie Finds a Frog,” also fail 10 yield the kind of convincing evidence that
many scientists would require. Yet in spite of the scientific shortcomings of Vygotsky’s
theory, his ideas are simply too Intriguing to ignore

Modern research on apprenticeship in the tradition of Vygotsky offers some potential
benefits and costs 10 educational psychology On the positive side, broadening our conceptions
of acceptable educational practices and educational research frees us from what Lave (1988)
calls “the claustrophobic view of cognition from mside the laboratory and school” (p. 1).
Research in which learners are observed in natural situations can provide impertant infor-
mation that tradiuonal experimental methods cannot. On the negative side, Qrsomni?n
studies of how people behave in natural settings may be difficult to nterpret vn.nmcmm.nz_m?
ent observers may see different :::mm in viewing the same situation Sternberg (1990)
observed that it has “often been difficult to draw conclusions from the research. .. One can
read into the research almost whatever one wishes” (p. 16). A complete theory of learning
and instruction is likely to depend on both experimental and observational data ,

What 1s the role of apprenticeship in promoting Eqm:_.:n:; learming? Rather than build-
Ing educational practice solely on the pronouncements of experts—however nteresting the
1deas might be—the approach 1 take in this book 1s to mﬁ:,i. for methods of teaching .wq
meaningful learning that are based on scienufic research. Extreme views, m:rr as Em Ew;
that all learning can take place only in a social context, are probably not test .,é« in _%:.z: Lﬁ.
research and ultimately are probably not very productive stances. _:u_ﬁ,g, lets r.ﬁ:ﬂ::_ _:,..
Intriguing 1dea that some educational practices can be improved by making better use of the
social context of learning
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COGNITIVE APPRENTICESHIP IN EDUCATIONAL SETTINGS

Research on formal and informal learning raises important questions abgy, th
schooling. Why 1s it that people can learn so well in the context of their eve dm.sm::m o
often fail to learn wathin the context of schools? How can schools be chg, Tyday lives buy
rate the posiuve features of natural learming outside of schools? Of as Serpell (1gg Tpo-
“Given that education can and does take place informally in the ¢ ontext of eve MJ m.m,rn_
why was 1t felt al a certain pomt in history that a more explicit, deliberately EEN "ig
of activities should be introduced in the form of schooling?” (p. 82). ’ Cive se
Let’s compare how people learn new skills, such as arithmetic, in schog) and outsige of
school. In schools, cogntuive skills are taught as general and abstract procedyres 5# e of
separate from everyday life; for example, because arithmetic is taught as symbyg] E»:w F—ma
tion, students learn general procedures for how to carry out arithmetic ownaso%m o»s
numerical symbols. In everyday environments, cognitive skills are learned as concrete ag
specific procedures that fit in the context of everyday life; for instance, in computing
prices, street vendors invent repeated addition as a way o

: of carrying out multiplication
Advocates for incorporating apprenticeship techniques into schools base their argu-
ments on evidence that apprenticeship is a successful method of Instruction that emerged

n societies around the world over the course of human history (Lave & Wenger, 1991,

Rogoff, 1990). Collins, Brown, and Newman (1989) point to the proven role of appren-
ticeship as an instructional vehicle:

Only 1n the last century, and only in industrialized nations, has formal schooling emerged as
a widespread method of educating the young, Before schools appeared, apprenticeship was
the most common means of learning and was used to transmit the knowledge required for
expert practice in fields from painting and sculpturing to medicine and law (p. 453).

The goal of cognitive apprenticeship is to help students learn the cognitive “processes that
experts use 1o handle complex tasks” (p. 457) through guided experience on intellectuzl
tasks. In spite of its apparent effectiveness in informal learning situations, “apprenticesh’?
as a form for producing knowledgeably skilled persons has been overlooked” (Lave &
Wenger, 1991, p. 62) in modern schooling. , an
Although cognitive and traditional apprenticeship both rely on guided mBQ_R as "
effective mstructional method, cognitive apprenticeship differs from traditional %ﬂmﬁ
ticeship in several ways. First, cognitive apprenticeship takes place within a forual M”_oa_
tional setting—a school, a training program, a computer simulation—whereas tr e
apprenticeship occurs within the context of everyday life or work. Second, nﬂ”_mn s
apprenticeship emphasizes learning cognitive skills, whereas traditional appren
tends to emphasize physical practical skills. . d scaffold
Three core methods in cognitive apprenticeship are modeling, coaching, ﬂm cognitive
ing (Collins et al., 1989). Modeling occurs when a teacher describes her OM M_m_n .
processing in the course of carrying out a task. For example, in Bomm_im o H,Mm_na
prehension strategies, a teacher might read “aloud in one voice while ver

S, -
thought process (e.g., making and testing hypotheses about what the text meat
she thinks will b

appen next, and so on) in another voice” (p. 481). to a student who

Coaching occurs when a teacher offers hints, comments, and critiques ion srrategie™ !

1S carrying out a task. For example, in coaching for reading comprehens udent that #
teacher might

@ N ; he st
choose texts with interesting difficulties, might remind t

R P, a4 NV T

summary needs to integrate the whole text into g sentence or two, might suggest how to
start constructing a summary, might evaluate the summary a student produces . . . or ask
another student to evaluate it” (Collins et al.. 1989, p. 482)

Scaffolding is needed when a student is working on a task but is not yet able 1o success-
fully manage each part without some kind of support. Scaffolding refers to the teachers
performing those parts of a task that a sty

. dent is not able to accomplish unaided. The
teacher must be able to diagnose when a student needs support and know when to gradu-
ally remove support. For example, in teaching reading comprehension strategies, a teacher

may provide support to a student who fails to correctly summarize a text by modeling how
she or he would summarize 1t -

The techniques of modeling, coaching, and scaffolding can be found in the examples
of cognitive apprenticeship described in each of the following three sections of this chap-
ter: collaboration methods, modeling methods, and personalization methods. In short,
this chapter examines the idea that meaningful learning can take place in an apprentice-
ship context and samples the research literature testing this idea.

. Collaboration Methods

The most obvious aspect of learning by apprenticeship is that 1t 1s a social activity that
occurs in groups. In this section we explore three instructional methods based on collabo-

ration within a group of learners: cooperative learning, reciprocal teaching, and computer-
supported collaborative learning

COOPERATIVE LEARNING

Consider two classrooms scenes—one based on competition and one based on cooper-
aton. In one classroom, the teacher, Ms. Competition, writes a math problem,
ww = Hw . , on the board and calls on Sam to give an answer Sam writes mw on the
board as the answer. “That’s not right,” the teacher says. “Who can help him?" In response,
many hands shoot up. The teacher calls on Elizabeth, who calmly walks to the board,
erases Sam’ answer, and replaces it with the answer Hw “That’s almost right,” the teacher
announces. “Who can help her finish it?” Of the many wildly Emw«:‘ﬂm hands, the teacher
chooses Mia, who reduces Flizabeth’s answer to its final form, 15. In Ms. Competition’s
class, the teacher may euphemistically refer to Elizabeth’ “help” for Sam or Mia’s “help” for
Elizabeth, but far from feeling helped, Sam feels humiliated by Elizabeth and Elizabeth
feels betrayed by Mia. The teacher concludes the episode by saying, “You will have a quiz
worth 50 points on addition and subtraction of mixed fractions on Friday, so study hard ”
The students’ individual scores will be listed on a sheet at the rear of the room. The
students know that they are graded on the basis of how many points they get in the class,
with the top 20% of the class getting As, and so on

Now imagine an alternative in which Sam and Elizabeth and Mia work together as a
team. The teacher, Ms. Cooperation, seats them face-to-face around the same table. She
gives them sheets that explain addition and subtraction of mixed fractions, worked-out
examples, and practice problems to work on. She tells them, “T will give you a n_EN. on
Friday covering this material. I will add your scores together ta get a score for your
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group—lets call your group the Mathbusters. Your grade in math
of you do together as a group.” The team score will be listed o,
room. In Ms. Cooperation’s classroom, Sam and Elizabeth and
each others learning and help each other master the materia].
Should the atmosphere of competition that currently prevails i, m
be replaced with a cooperative environment? The rationale for Cooperay; 00mg
environments is that working together on tasks is required in many RE-EEE» ._255
(Slavin, 1982): orld situationg

Qm—umﬂam on
a sheet at
Mia take re

how we
the req; of thy
SPonsibiyy g

OSt clasg

Cooperation 1s one of the most important human activities. Elephants have syry
of their size; cheetahs because of their speed; humans because of their ability to
the good of the group. In modern life, people who can organize as a group to ac
a common end are likely to be successful . . . in virtually any endeavor (p.5).

Ived becayge
Cooperate for
complish

In spite of the central role of cooperative activities out of schools, Ccooperation is o
ma:&.mf emphasized in schools. In fact, as Slavin notes, in many classrooms, students
may be punished for cheating if they help one another. In classrooms where students are
competition with one another for grades, students are unlikely to encourage each others
academic success.

This comparison of competitive and cooperative classroom environments gives rise to
the most popular way in which apprenticeship principles can be applied to formal educe-
tion, namely, what Slavin (1983a, 1983b, 1990; Slavin, Hurley, & Chamberlain, 2003)
calls cooperative learning. In cooperative learning, small groups of up to six students who
differ in ability work together as a group on an academic task. Rather than competing
against each other, members of the group work together and are evaluated as a team
For example, instead of each student trying to outscore his or her peers on a test, in
cooperative learning the goal is to improve the combined scores of all members of the
group. Thus, if the average score of a group shows improvement on a test, the nuﬁ_am_‘m:m
receives a reward. In summary, in cooperative learning, “students spend Bcnw_._o%cﬂm
class time working in small, heterogeneous groups, in which they are mxmmgmq 1o mhma.
another learn” (Slavin, 1983a, p. 431). There is no doubt that cooperative Wmauwm<u%m_
ods are popular among classroom teachers. When Antil, Jenkins, <<m<:mm Mn& sing
(1998) surveyed teachers they found that 93% of the responding teachers rep
cooperative learning and 81% reported daily use. ‘ (forent ways, ets €8

Although cooperative learning can be implemented in many differe lleagues (SI&VD
ine one of the most well-known versions developed by Slavin w_.a his co T >me~ 1n STAD.
1982, 1983a, 1983b, 1990)—Student Teams >nr_n<m3m:.~ Divisions A,wzr m&% pames
students in a classroom are arranged into groups of four to six Bmava_.m.,: nsists of the samé
such as Math Monsters, Five Alive, and Fantastic Four. Each m«o% _wzwm,&ﬁm of rac#®
balance of high- and low-performing students, boys and girls, an structiona! Jessom: cvw
ethnic groups as is represented overall in the class. For each in d discussion Ther __N
teacher introduces the material to the whole class through lecture NMB_%E are ablet? mM.N_,.
students break into their groups to study together until all group _‘ﬂrmﬁ all member® EM ot
problems presented on worksheets. When the team 15 nc::mn:m s ih help
stand the material, each member 1akes a quiz on the material—bu
other team members, { simply anoa_zm“_g

The teacher scores the quizzes in an unusual way. Instead O N._ r each student an
for each student, the teacher computes the improvement score 10

¢ 50"

gt

Section It instruction

them all together to get a team Improvement score. Th

each student by taking five less than the mEmm:M o
an improvement score on a quiz, the teacher gives wr
that the student’s quiz score exceeds his or her base score—y o

A perfect quiz score earns 10 Improvement points amma_mmm ohmﬁpsmx_aca s
and no improvement score can be less than 0. For ¢ stud
quiz score is 23, his improvement score s 2; if Mary’ base score is 18and h

.uo, her improvement score is 10; and if Pat’s base score is 18 and her quiz Momw __M an-m .
improvement score is 0. According to Slavin (1982), the “improvement score system g -
every student a good chance to contribute maximum poi A

4 : nts to the team” (p.9)
The team improvement scores are used as the basis for rewarding students. The class

publishes a weekly newsletter that lists the teams ranked in order of team improvement
scores as well as the names of individual students who show large improvement or error-
less performance. An example of a newsletter is shown in Figure 13-2

Are cooperative learning methods effective in umproving student achievement? To help
answer this question, Slavin and Karweit (1984) conducted a yearlong study in ninth-
grade mathematics classrooms from an inner-city school. The majority of students were
African American, and the average achievement level in mathematics was very low Some
classrooms were selected to use cooperative learning techniques, namely, the STAD proce-
dure described previously. Other classrooms were selected to use a mastery technique
that emphasized individual learning. In these classrooms, for each lesson, the teacher
instructed the whole class, asked the students to work on individual worksheets, and gave
a quiz on the material. If a student scored lower than 80% on the quiz, the student
received corrective instruction and then took a final quiz. If a student scored 80% or
higher on the quiz, the student received enrichment activities to work on until all students
had taken the final quiz.

Students took a mathematics achievement test at the beginning and the end of the acad-
emic year. Figure 13-3 shows that the students in classrooms that emphasized cooperative
learning improved substantially more than students assigned to classrooms that emphasized
individual learning. The amount of change 1s approximately twice as much for the coopera-
tive learning group as for the individual learning group. In a review of 323 studies involving
cooperative instructional methods, Johnson and Johnson (1990) determined that students
averaged higher levels of achievement in cooperative learning situations than in competitive
or individualistic ones. Based on these results, Johnson and Johnson concluded that
“students at the 50th nmaws:_m In a cooperative _nm_ﬁ_sm situation will perform at the wum:w
percentile of students learning in a competitive situation and at the THik _R.Ra:: €0
students learning in an individualistic situation” (p. 24) The superiority o noovﬁﬁ._m
learning methods has been reported across many subject areas, types of lear :__:m ﬂw_ﬂﬁm,
and ability levels of learners (Johnson & Johnson, _.cmm, _ccop _.rm. e H:M _nw«masm
Hurley, and Chamberlain (2003, p. 177)to conclude that “research on cooperative 4
. e he history of educational research
is one of the greatest success stories In the NIstory o achieving students

.rimental study conducted with low-achie g :

More recently, a large scale expenm ho learned reading through the Success for
in 38 elementary schools found o ﬂc%aﬁz 5 on :?.a_:_m learning as well as tutor-
All program-—which included a heavy o .&,J“mw cific reading skills—showed greater
ing, performance-based groupimng, and Eqm:n__“nvh_ Cﬂe‘wa_:_:a_ methods (Borman, Slavin
gains on reading tests than did students Cn_m ch? 2005h). For example, alter 2 years
Cheung, Chamberlain, Madden, & Chambers, '
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FIGURE 13-2 A newsletter from a cooperative learning classroom f ncam i
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Issue No. 5
March 21, 1995

Adapted from Slavin and Karweit (1 984)
CALCULATORS OUTFIGURE CLASS

MOUTAIN VIEW ELEMENTARY SCHOOL

The Calculators (Charlene, Alfredo, Laura, and Carl) calculated their
with big 10-point scores by Charlene, Alfredo, and Carl, and a near-
score jumped them from sixth to third in cumulative rank. Way to go

way into first place this week,
perfect team score of 38! Their

Calcs! The Fantastic Four Frank in the program, children scored 4.7 months ahead of controls in their ability to sound out

, words (i.e., word attack skills).
Otis, Ursula, and Rebecca) also did a fantastic Job, with Ursula and Rebecca turning in 10-pointers, byt - ,
the Tigers (Cissy, Lindsay, Arthur, and Willy) clawed their way from last place last week (o a tie with the CCMMNM\ Mmomwsnﬂv_wﬂm:mw Mwwﬂwwﬂm_ M_ﬁmnwﬁow%nwﬁ achievement? Slavin and collegaues
red-hot Four, who were second the first week and first last week. The Fantastic Four stayed in first » J b ) a

gue that cooperative learning situanons
place n cumulative rank. The Tigers were helped out by 10-point sc

consist of two important ingredie IS—cooperative incentive structure an rative task
ores {rom Lindsay and Arthur The P gredien ovperd 1ve structure and cooperative tas

Math Monsters (Gary, Helen, Octavia, Ulysses, and Luis) held on to fourth place this week, but thanks structure. MOonmS:/\M Enm::fﬂm,mﬂaan_:ﬁ refers 10 a situation i ”\?nﬂnmémmam depend M:
to their big first-place score in the first week they're still in second place in overall rank. Helen and Luss group perlormance. A cooperative incentive structure occurs "when the students are indj-

goteach 10 pomts to help the M.M.s. Just behind the Math Monsters were the Five Alive (Carlos, Irene, vidually assessed and the group members’ scores are summed to form group scores” that
Nancy, Charles, and Oliver), with 10-point scores by Carlos and Charles, and then in order the Liule

are "recognized in class newsletters, or quahfy the groups for certificates. grades, or other
Prolessors, Fractions, and Brains. Susan turned in 10 points for the L P55, as did Linda for the Bramns rewards” (Slavin, 1983a, p- 432). Thus, a cooperative incentive structure involves
group rewards (1.e., rewards depend on how the group does as a whole) based on individual

his Weels Rank This Weeks Score Overall Score Overall Rank dccountability (1.e., each member must make a major contribution to the group)

Ist - Caleulators 38 81 3 A cooperative task structure occurs when a heterogeneous group works together on a
2nd - Fantastic Four \ Tie 35 89 1 common task. It refers to a situation “in which two or more individuals are allowed,
3rd - Tigers v 35 73 6 encouraged, or required to work together on some task, coordinating their efforts to com-
4th - Math Monsters 40/32 85 2 plete the task” (Slavin, 1983a, p. 431). For example, a cooperative task structure occurs
5th - Five Alive 37/30 74 5 when a group of students works together to learn some material in preparation for a test.
6th - Little Professors 26 70 8 Cooperative task structure requires that the group, in addition to having a group task, be
7th - Fractions 54 78 4 heterogeneous with respect Lo abihty, gender, and ethnic composition In short, an impor-
8th - Brains 2 71 7

. tant aspect of cooperatve task structure is that learning take place 1

n a social context
,. Consisting of a heterogeneous group.
TEN-POINT SCORERS

Not all group learning is equally effective. Slavin (1983a) contrasts three scenarios
Charlene (Calculators) Helen  (Math Monsters) for group learning: group study with group reward for individual learning, group study
Alfredo (Calculators) Luis (Math Monsters) with group reward for group product, and group study with _:A:.az& reward. These
Carl (Calculators) Carlos  (Five Alive) forms of 8roup learning are summarized in Figure 13-4 In the first scenario, students
Ursula (Fantastic Four) Charles  (Five Alive) work in £roups to improve their understanding of material and are ev.
Rebecca (Fantastic Four)  Susan (Little Professors)

aluated as a group, as
exemplified in the STAD techmque described previously In this case, the students engage

(Tigers) Linda  (Brains) M group study, which fulfills the requirement for a cooperative task structure, and are ind,-
Arthur (Tigers) \\\\\\\\\\k Vidually accountable for contributing to the overall success of the group, which fulfills the
0 requi — I —
. Educot® qQuirement for 5 cooperative incentive structure
dified from Slavin, R 7 oc: National
L R (1982). : ton,
craton. Copyright 19 2&58«\ meNN s ie: Shuden tEm, Washing

In a research review, Slavin (1983a) found that student achievement in classrooms
'on Association Reprinted by permssion.

5<2<5m this form of cooperative learning was superior to achievement in traditional

_Lsmmmv\

Source: Mo
Asso
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classroom environments in 89% of the studies surveyed and produced no effect in the
remaining 11%. These results are illustrated in the lefthand pie chart in Figure 13-4
Slavin concluded that “cooperative learning methods that use group rewards and individ-
ual accountability consistently increase student achievement more than control methods in
many academic subjects n elementary and secondary classrooms” (p. 443)

A seemingly related version of group learning is for students to work together on a com-
mon project, such as producing an entry for a science fair In this case, students work as a
group, but each student may not be individually accountable for contributing to the group
For example, one or two students may do all of the work while the others do not parc-
pate much in the project

In a review, Slavin (1983a) compared cooperative learning methods consisting of group
study with group reward for group product versus traditional methods. As illustrated n
the middle pie chart in Figure 13-4, most of the studies (62%) failed to find any m,‘_m__wz,n“
that cooperative learning improved achievement more than other methods v_ ?c.
concluded that “group study methods that provide group rewards based on S_m. h_:mm:
a group product have not been found 1o improve student achievement .ﬂ__w.i_am
According to Slavins analysis, an essential aspect of an effective cooperative . .:1 fof
method is that it fosters individual accountability, That is, each :::Sn_.::_ is c. n
the success of the group. Individual accountability is likely to be lacking in ¢
learning situations involving a group product. : .

The third approach 10 group learning is for students to work in n:,:__uv#.
evaluated as individuals, An example is a study group that holds Ed:z,v::_x s cO0]
Preparation for a test in a traditional classroom. Although this situation :;._., ,_”._:_:_ conv
tve task structure, it lacks cooperative incentive structure because the m_F_p_w,ﬂ__~.~ s thi
pete against cach other as individuals for grades. In reviewing studies compa w
of group learning with traditional methods, Slavin (1983a) found no c<=_c_.=,”__ s
tiveness. The right-hand pie chart in Figure 13-4 shows that 80% ol _:_a .,._,“_ ] cla
o dillerences in achievement between cooperative learning and traditic

operauve

but to be
GSLOMNS mn
nerd-

wgroom
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In an updated review done 20 ve

the same bHasic picture of the 1

pared achievement gains in coopera

4 weeks, and involved students in Grades K-12

cooperative _.nw:::ﬁ was :E&E:Q:mn ) group rewsz
mance of each group member, the median effect size favoring cooperative
0.32 (which 1s considered in the small-to-medium range), in contrast, o
studies i which group rewards were based on 4 si le group product or
was no group reward, the median effect size favoring cooperative learning was 0 07 |
1s considered inconsequential) Slavin, et al. conclude ‘cooperative learning is most con-
sistently effective when groups are recognized or rewarded based on individual ]
their members” (p. 185). In another review of 81 published studies comparing some form
of collaborative learning (e g , cooperatve learning, peer teaching, peer tutoring, and small
group learning) agamst a control group, the median effect size was d = 0 59 which is a
medium-sized effect (Rohrbech, Ginsburg-Block, Fantuzzo, & Miller, 2003) The effect
was much stronger in studies involving younger students (1.e., in Grades 1-3) rather than
older students (1 ¢., in Grades 4-6), predominately minority students rather than nonmi-
nority students, lower income students rather than higher income students, and urban
schools rather than suburban and rural schools

It would be incorrect to conclude from our review of research on cooperative learning
that learming in small groups is more effective than learning individually. Slavin (1983a)
correctly warns that “there is no evidence as of yet that group study per se makes any dif-
ference in student achievement” (pp 440-441) Similarly, Gillies (2004) notes “While the
benefits that accrue to students from cooperative learning are unequivocal, it is also clear
that just placing students in groups and expecting them to work together will not promote
cooperative learning” (p. 198). Based on their review of the research ::.::m:m on coopera-
tive learning, Johnson and Johnson (1990) issue a simular warning “Simply placing
students in groups and telling them to work together does not n isell promote higher
achievemen” (p. 34). Instead, cooperative learning methods have been found to be
effective when students are rewarded based on group performance (1.e., cooperative
ncentive structure) and when each student must participate fully within a group on an
academic task (i.c., cooperative task structure) .

Table 131 lists five theoretical perspectives and their implications for improving
Cooperative learning. According to a motivational perspective, rewarding groups based ::.
students 1o make sure everyone m the

members' individual performance motivates : i
group learns well, and these features have been shown to be _:.J::_”: Em n e d ;
' -~ - » .o T s ey
achievement gains. Are there any other leatures that contribute _:_~ e effectiver ,_J “:
\ 1 % PISpe ¢, students may engage
Cooperative rning? ‘/ﬁ,:_.»_,_:x to a cognitve load perspective, stuc cnts y engagy
8
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TABLE 13-1

B i

B e e

Theoretical

Perspective Feature

Example

Searching for
effective
features of
cooperative
learning

m:n&.a._num
Motivational Group incentive based

on individual performance
Structuring of interactions
Team building

Peer interaction

STAD High

High

Low

Insufficient
evidence

High

Cognitive load
Social cohesion
Cognitive development

Think sheets
Jigsaw
Peer tutoring

Cognitive elaboration Mental elaboration

Reciprocal
teaching

unproductive discussions that distract them from mon:.ﬂzm on the main Instructiong)
content; thus, it may be useful to provide some structure for student nteractions and some
training in how to paruicipate in cooperative groups. In a review of research, Slavin ang
colleagues (2003) conclude that “there is some evidence that carefully structunng interac-
tions among students in cooperative groups can be effective even in the absence of group
rewards” (p. 185). For example, Meeloth and Deering (1992, 1994) provided group
members with “think sheets” to remind them of the key content of the group exercises
However, other features do not fare as well. According to social cohesion theory, group
members will work better together if they receive some sort of team-building activity One
way 1o foster team building is the jigsaw method in which each member of the group gath-
ers tnformation about one aspect of the task, so when the group meets each member s 2n
expert on at least one part of the project. However, Slavin and colleagues (2003) conclude
that “research on the original form of the jigsaw method has not generally found posiie
results” (p 181). According to cognitive developmental theory, children learn 5::.@.
peer interaction, but Slavin et al. report that “there is almost no research explicitly uar._“w
this conceptual work with classroom practice” (p. 183). Finally, they note arm_w meE.QM
elaboration theory proposes that group learning causes students to mentally e AEMJM
the material, particularly when one student must explain something to msoﬁﬂm_.m””%mw
For example, Wehbs (1989, 1992) observations of student groups revealed E_ o
who gained the most were those who provided explanations to others. wna,_mssﬁ mga.
exphcitly requires students to 1ake the role of teachers, and is described in the ne

RECIPROCAL TEACHING

Another way of learning as an apprentice within a group of learners is .:ﬁmpmmw__%m%.
teaching—an instructional technique in which students and teacher take E__‘“mc. E_s‘@a
logue about strategies for how 10 study some material (Brown & ?::ﬁ&. ..2.. eacher 8%
Brown, 1984). Reciprocal reaching takes place in learning groups consisting ». o study 2147
one or more students. The goal of each instructional episode is for the Méﬂw s ke
passage using a vanety of reading comprehension strategies, Teacher an o_ﬂ_mnr and hints #
as discussion leaders, although the teacher provides comments, fee " _m_m
needed, As you can see, this version of collaboration tends to prime men
zroup members, as they are called upon to explain material 10 others.

R\._ve.&
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FIGURE 13-5
Anexample of
reciprocal teaching

Suppose, for example, that the goal
students improve their reading compr
students to learn to use four wide
questioning, in which a student generates an appropriate question f
n which a student detects and COITeCts any potenial SM T a_”o: g
definitions of unfamiliar words; summarizing, in which 5 wﬁmamn:m_zm“om
mary for a passage; and predicting, in which a student suggests cw:w_
quent text. In typical classroom practice, the teacher may model
for students (i.e., modeling method)

nsion strategies—
Passage, clarifying,
difficulties, such as
uces a concise sum-
will occur in subse-

o s mmnro?:mmm strategies
: I may descnibe each strategy and as
apply them in workbook exercises (e i g

direct instruction meth
, od). In contrast, in reci ro-
cal teaching, the students get a chance to teach these strategies 1o '

. he group. In short, the
teacher and m.E%E reciprocate: The one who was Instructed takes the role of teacher. and
the one who instructed takes the role of student ,

In reciprocal teaching, we be

on leader models the cog-

nitive strategies of questioning, and predicting, At first, the teacher

clarifying, summanzing,

Text from which students are working

Crows have another gifi. They are great mimics. They can learn to talk and
imitate animal sounds. Some have heen known to learn 100 words, and even
whole phrases. They can imitate the squawk of a chicken, the whine of a dog, or
the meow of a cat

Games have a certain fascination to crows. In a game of hide-and-seek, a crow
hides in the hollow of a tree and then sounds a distress caw The others rush to
the spot, look around, then flap away This may be done over and over, after
which the young crow pops out of its hiding place and caws gleefully Far from
being annoyed at this, the flock bursts into loud cawing themselves. They seem to
like the trick that has been played on them

Chantel, you're our teacher, right? Why don't you summarize
Remember, just tell me the most important pans

Crows have a hundred words they can learn by imitation. They can
chickens, the whine of a dog, and cats
Okay. We can shorten that summary 2 bit
You could say they can imitate other animals

cat; and you could call that “animal sounds.” Can y
S1: Ain't no questions in here

3. The words that need to be clarified are “mimics
54 That means imitate, night?
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FIGURE 13-5 e e
—_ T.  Right How did you figure that out, Shirley?
e S4:  The paragraph.

T Show us how somebody could figure out what “mimijc” means.

$5:  They are great mimics. They can learn to talk and imitate animal sound

T:  Yes. so the next sentence tells you what it means Very good, Sty m_
need to be clarified? § else

All. No.

T What about that question we need to ask? (pause)
What is the second paragraph about, Chantel?

S1:  The games they play. Il

{| S3: They do things like people do
il 5% What kinds of games do crows play?

$3: Hide and seek. Over and over again.

T You know what, Larry? That was a real good comparison. One excellen:
question could be, "How are crows hike people?”

S4.  They play hude and seek.

T.  Good. Any other questions there?

S2: How come the crows don't get annoyed?

S3. What does annoyed mean?

T Irmtated, bothered

S5 Because they like it, they have fun. If  had a crow, I'd tell him he was 1t and
see what he'd do

T: Lets summarize now and have some predictions

S1- This was about how they play around in games

T Good for you. That’s it. Predications anyone?

52, Maybe more tricks they play

S4: Other games.

1 Maybe. So far, they have told us several ways that crows are very smart, they
can communicate with one another, they can imitate many sounds, and
they play games Maybe we will read about another way in which they are
smart. Who will be the next teacher?

[—
118-124

n, 53,
Suuree: From Metacogritive strategy mstruction by A, S. Palinesar, Exceptiond] Q“__Qm
Copyright © 1986 by The Counal for Exceptional Children, Reprinted vath perrmission.

9 he text
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redictions about subsequer

ng any comprehension problems, and making p ons until o
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reachied. So far this proceduse is much Jike the siralegy trzining progr ver the
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nd 12. However, in reciprocal veac

(et e 28
he students, such as Chantel (dentified 25

dpe ol
1 1ol provige 5} a0l
s the discussion, the teacher periodically provid Wm " g0
o cuspctions or how 10 ZE0TE 7 g,
ppropriae QU sSons F\h g 1%

+ p 1.4 Hore O
wrsranes. 1ne teacher prompts the student discussion ieacer offers

BT8 ecior t o e,

provides support that enables the studen; |
cient, the teacher reduces the amoun of ¢
Figure 13-5 provides an example of reciproc

0 proceed. As the students become more profi-
Irection and feedback. The
ocs resiprocal teach e al teaching 1n action,
oes a ching work? To answer this qu
compared four groups of junior high school me%:md,\m%ﬁm. MMMMM mw%vmﬁamw -mﬁ .
the reciprocal teaching group took turns with the teacher in leading discussions N.ﬂ_uo“ﬂ i
. ; . apply-
ing the four reading comprehension strategies; students in the modeling group observed the
teacher as she modeled how to apply each of the four comprehension strategles to example
paragraphs; students in the explicit teaching group listened 1o the teachers descnption of
each strategy and completed paper-and-pencil exercises: and students 1 the ¢
received no mformation about the four strategies. All students received 12 sessions of group
nstruction along with regular tests of reading comprehension Figure 13-6 shows the aver-
age scores of each group on a pretest and posttest of reading comprehension. As you can see,
all groups begin at a level between 40% and 50% correct. however. the reciprocal teaching
group shows the largest gain. In a similar study, the reciprocal teaching students showed a
20-month pretest-1o-posttest gain on 2 standardized test of reading comprehension, whereas
the control group showed a 1-month gain (Palincsar & Brown, 1984). In addition. Brown
and Palincsar (1989) report that the improvements of the reciprocal teaching group are sull
strong when students are tested 2 or 6 months later

Why does reciprocal teaching work? The procedure combines several powerful tech-
niques involving the what, where, and who of learning. First, what is learned are cognitive
strategies for reading comprehension rather than specific facts and procedures. That is, the

ontrol group

FIGURE 13-6 Pretest-to-posttest gains in reading comprehension for four groups

Reciprocal teaching

Explicit instruction .
Y i " _ D Prestest

Modeling 7

]
Control L
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 focuses on how o learn rather than what to learn. Second_ le
nitive strategies o¢ curs within real -ading comprehension tasks 85.2»
sirategy raught in isolation. The goal 15 not 1o learn isolated strategies
them in order 10 understand the passages. Third, students learn as a P
cooperative group that 15 working together on a task. The teacher w%emm
helper who Eos%m feedback and basic information as needed. In short :ww a critic apg
vides expert scaffolding within a group that is jointly working on a task .;m teacher pro.
guishing aspect of reciprocal teaching is that the student assumes the morw omsom distin.
and thereby learns by teaching. In short, the student learns to assume an 0 the teache
within a soctal context. Important role
Recent research has shown that reciprocal teaching must sometimes be ada

the needs of particular learning situations. Constder an eighth-grade math Qmm%“ma to fit
the topic for the next 10 days will be linear graphs, including how to interpret ::n: which
Fach 45-minute lesson begins with about 10 minutes of the teacher introducing mmsﬂ_ﬁ
the whole class and modeling how to carry out the strategies for completing the Emﬂm Lo
lowed by 30 minutes of students working collaboratively in small groups based loosel w.
Brown and Palincsar’s principles for reciprocal teaching, and ending with 5 E:Eavw %H
whole-class instruction 1n which the teacher reviews what has been learned. Is there any-
thing we can do to improve on this use of collaborative learning? Kramarski (2004) devel-
oped mch_mBm:_m_ instruction that helped provide structure to the conversations in small
groups. Students were given a booklet containing four kinds of questions to be used dur-

ing small-group discussions about graphs:

Comprehension questions, such as “What does the x-axis repre

represent? What 1s the trend of the graph?”
Strategic questions, such as “What principle can be used to solve the problem? Why is

this principle most appropnate for solving the problem?”
Connection questions, such as “Can you think of a similar problem?”
Reflection questions, such as “Is the result reasonable?”

arning of the c,

t :ms:m cmwﬂ
er se hut 1o e
prentices withjy, .

instructior

sent? What does the y-axis

elp students think
ps without the
mmlo:ﬂmz%
n collabo-
voig

aid to students because they h
ollaborative grou
comprehension
< who learned 1
25 percentage
ed n collaborativ
in (up 8 pont
groups with
0% correct)
discussions

These questions provide a metacognitive
about their own learming. Students who learned in ¢
metacognitive aids showed a pretest-to-posttest gamn in graph
(up 14 percentage points from 39% correct to 53%), but student
rative groups with metacognitive aids showed a much Jarger gain (Up
from 43% to 68%). On a graph construction (ask, students who learn
groups without metacogpitive aids showed a small Eﬁnm.-ﬁo.voﬁ_mﬁ g
from 62% to 70% correct), but students who learned in collaborative
metacognitive aids showed a much larger gain (Up 23 points from 57% to m_
Kramarski concludes that students need guidance in how to structure usefu

while in small groups.

What happens when teachers implement reciprocal teaching in their classO" ¢
answer this question, Hacker and Tenent (2002) observed 17 elementary mn._:z
during a 3-year period as they implemented and modified reciprocal t€a¢
classrooms. Teachers found that students (a) tended to focus o1 r (clarifyin and
(questioning and summarizing) and largely ignore the other tW
predicting), (b) tended not to use the strategles correctly, (€) had
quality dialogues, and (d) required substantial amounts of direct

tion Il Instruction

”Mwns_”n_\. AC,_QF ? A:.EE_& the program by adding more dire
porating parts of the program into whole-clas CLinstruction on strategy use,
summaries of the passages being read. Hacker Ep%fm mstruction, and requiring written
-nd educators ioiia allvedtEten Mogmme: __u. n.:w:_ ﬁ.NcoB conclude: “researchers
change with cach teacher” (p. 713). Hacker and Te m ué,.:m of the ways in which programs
of the teacher Eoi&.:m instruction in how to use EM:MW_. ocw.ﬁém:c: of the important role
reviews. In a review of 16 early research studies on q,m%ﬁm_.m.m_ Is consistent with research
Meister (1994) reported a weak but posiuve effect ﬁ_?owm. feaching, Rosenshi aps
(d = 0.14), although the effect was much stronger for me_eweﬁmﬂﬂ_mﬂmww -M - Smn:_:w
) udents receive

O vl 8 s s applcsto: f A

; f . t application of Palinscar and Brown’s reci rocal
teaching technique. Josh is an elementary school student who can read wo d . |
(i.e., he 15 an adequate decoder) but has difficulty in being able to nosgnrmsm M<ﬂwmcmmﬂ :
read (i.e., he is a poor comprehender). Lets take a group of students like uomrlm%ﬁ”:mww
decoders but poor comprehenders—and see if reciprocal teaching techniques can help
them. Over the course of 10 weeks, they work in groups of approximately 4 students and
1 instructor, in which they learn to use the reading comprehension strategtes of summa-
rzation, clarification, and prediction, and question generation, similar to the description
of the Palincsar and Brown (1984) experiment When Johnson-Glenberg (2000) carried
out this study she found that students in the reciprocal teaching group showed a large
pretest-to-posttest gain in answering open-ended questions about what they had read
(54% to 67%), whereas a control group showed a slight decline (58% to 52%). These
results are consistent with the idea that reciprocal teaching can improve students reading
comprehension skill. However, you might wonder if other methods are equally effective.
Johnson-Glenberg reported that students who received 10 weeks of small-group traning
in which they learned to visualize summaries of the text passages also showed pretest-to-
postiest gains greater than those of the control group (55% to 62%). Thus, although recip-
rocal teaching can be effective, it 1s not clear that social collaboration is the major feature

that promotes learning of comprehension skills.
In summary, two adjustments (o reciprocal teaching that may be worthwhile are Lo pro-
vide guidance to students for how to structuré small-group discussions and to provide

direct instruction in the to-be-learned strategies as part of the instructional program. In
addition, it is not clear whether collaboration is the major cause of learning, or whether the
same benefits can be achieved with other instructional methods such as modeling of strate-
gies. This approach is examined in the section itled “Modeling Methods.”

D COLLABORATIVE LEARNING

mic tasks. Advances in com-
instructors to ncorporate
ing (CSCLI—m which
er-supported col-

COMPUTER-SUPPORTE

In collaborative learning, students work together on acade
puter technology and communication technology have enabled
a new form of no:mwoﬂm:c:\AesnvaEnﬁc:& collaborative learn
students work together online (Hiltz & Goldman, 9005). Does comput

laborative learning work?
To help answer this que
two or more students sit al
another school, students work in
online course two or more student
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hereas at

ther on a task, wi
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with each other online—whereas in another online course each sy,
ally. When you are learning wi th a computer, is 1t better to learn in a
Lou, Abrami, and d'Apollonia (2001) examined the results of 178 €Xperimeng aimeq
answering this question and found a small but positive effect favoring £oup learnyy 02
average, students who learned in groups scored higher .%m: students who learneq _sm: %
ually on achievement tests covering the course material—buy (he effect Size, which, g, 3
p e 16, 15 considered to be below the small range. In addition, students whq ﬁmmgmw oy
groups may have spent more time learning, so the treatments were noy always mgaé_m“#:
in terms of time on task. Overall, there is a need for high-quality research that %mepnm_:
focuses on the effects of various collaborative methods y

Which features of computer-supported collaborative learning are mog effectiver
Regrettably, we just do not yet know much mv.oE the pedagogical impact of compuer.
supported collaborative learming, In a recent review, Jonassen, Lee, Yang, and Lafley (2005
concluded: “The majority of CSCL research has focused on the nature of discourse and cq|.
laboration in a variety of collaborative environments without relatin

g those results 1o _nma_:n
outcomes. From a research perspective . . . without examining the effects of

tion or collaboration on learning outcomes, the implications for computer-supported collah-
orative learning may never be established” (p. 262). In reviewing the research on Csc|.
Swan (2003) comes to the same conclusion: “Further research, more rigorous research, and
more creauive research are definitely needed” (p. 37). In summary, there is not strong research
evidence to support the widespread use of online collaboration.

dent works Ndivigy,
group or 5&5&5_5

- communica-

@ Modeling Methods

Another way of incorporating apprenticeship into classrooms is participatory S&m__smrlnu
which an expert and a novice each participate in modeling the process for accompls EM
some cognitive task. For example, Chapter 12 included a description of EMOMMS
Broders (1950) techniques for teaching thinking strategies to college students :a o
and Broder’s study, an expert described out loud what was going on in ?wwEE Mﬂﬁ
solved an exam problem; a novice did the same thing and compared his thinking process
to that of the expert. . oni
Lets nczmaw two examples of how students accomplish a ;d::m mm“w“wwm
Suppose that a teacher asks the students in her class to write an mmm.& . mwxz ——
job or occupation. As soon as Mark 1s given the topic, he begins w «wcmm?:m informe-
ing job is being a police officer,” he writes. Then he remembers the follo < nd catch
tion that he adds to his essay: “Police officers nde m fast cars i—..ﬁﬂ.w_MMz: oceurs [©
speeders on the freeway. Once my dad was stopped for m,vmmm_am. s Autack police
him that the job can be dangerous, so he adds: “Sometimes n:Bn”:M.__ o?mﬁ on TV
officers so they always have to be ready for acuion. 1 saw a wounde Iy like to be?
Finally, he runs out of ideas, so he concludes by writing: 1 would really
police officer one day.” 1o Wil
Mark displays the vnrm«mnﬁ:w:nw of a novice writer. When given a How_mm”oos unt
novices write the first idea that occurs to them, then the next 1dea, an

7) ca
. o alia (1987
cannot think of any more ideas—a strategy that Bereiter and Scardam
knowledge telling.

¢ abott
il they
i
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In contrast, Sheening writes an outhne before he begins and revises h i
the writing process. His outline begins as *] Introduct; love : oE_ _:m e
vets do. 3. How vets help animals 4 [ioy vets help people 5 How ,,Emmm__wﬂ»,m .(_%rm.
collects his thoughts and organizes them ahout each of these topics, and r%mwmm_msmwm
 h one way of expressing your love of animals
Sheening’s writing process reflects many of expert writing, When
expert writers are given a topic to w

and Scardamalia (1987)
call a knowledge transforming strategy, in which they plan what they are going to write and
revise what they have written The processes used for good writers are described in more

detail in Hayes and Flowers (1980 Hayes, 1996) analysis of the cognitive processes in
writing, discussed in Chapter 4.

How can teachers help students chan
the reflective writing processes of ex
and Stembach (1984) developed an

ON—vets

ge from the linear Wriing processes of novices ta
perts? To accomplish this goal, Scardamalia. Bereiter,

Instructional procedure based on modeling of reflec-
Live processes in writing. Sixth-grade students participated in a 15-week unit on reflective

writing (experimental group) or were given typical classroom instr

In the experimental group, the instructor requentl
the group, and the students also frequently
other. For example, when faced with a writing

group and produced a thinking-aloud description of how she thought of ideas and orga-
nized them, how she decided on the goal of the essay, how she figured out ways (0 elabo-
rate and improve on what she had, and so on Later, students were asked 1o do the same
while standing in front of the group

Whenever the writer got stuck, he or she selected a card from a deck Each card cont
a hint about how to generate a new idea (e.g, “An important distinction 1s . ..” or “The
history of this is = "); how to improve ideas (e.g, “To put it more simply .~ or
“Tcould give the reader a clear picture by . ."); how 10 elaborate (e.g , “An example of this
1s .7 or "My own experience with this is . ). how (o set goals (e.g. “My purpose
Is..." or “A goal I think I could write 10 . . .”): or how to organize ideas (e.g., “If  want to
start off with my strongest idea .. * or T can tie this together by .. ™). Students learned to
determine which cate gory of cue card they needed, select a card from that category. respond
to it, and continue their thinking-aloud monologue. The teacher led group discusstons fol-
lowing thinking-aloud monologues in which students could critique the processes that had
been modeled. In addition, the teacher provided direct instruction on how to write reflec-
tively, using the strategies of expert writers. After experience with these “public demonstra-
tons of planning” (Scardamalia et al , 1984, p. 179), students s‘oﬂr,&. individually on
Emszim essays al their seats. They used the deck of cue cards but gave their thinking-aloud
monologue silently to themselves ‘

As you can see, this procedure is like reciprocal Rm&.::m in that teachers and students
take turns in modeling a set of cognitive strategies. At first, the teacher models how to plan
an essay using prompts from a deck of cue cards, and later students take their mEi:‘m _w
Em::_,:m essays using the cue cards. [n addition, as in RQ?on.w_ Hmmnr_,:m, the mEa.:.:,u .‘5
teachers both provide criticisms and comments on each others modeling mﬂﬂ:ﬁﬁwﬂn ;

Does experience in observing, producing. and Q.:,EE:.W EEE:m.,u_s:a mf mvﬂn_b W:M ﬁ. +o
€Xpert writing processes have an effect on students’ writing PGS an caa soilhia

) cesses, selected students in both groups were
pProvide some information about writing processes, s e fme el e e 1 S
tape-recorded as they engaged in thinking-aloud monologues before and 2

uction (control group)

y modeled her thinking processes for
modeled their thinking processes for each
assignment, the teacher stood in front of the

ained
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FIGURE 13-7
Pretest-to-posttest
changes in the
number of reflective
statements made
while preparing to
write an essay

s e
e i . Y A |

Experimental g
group

B Posttest

Control
group

1 | | ] |
1 2 3 4 5 6

Number of reflective statements

o~

Source: from Scardamalia, M, Bereiter, C, & Steinbach, R (1984). Teachability of reflective

i 10CESSt
written composition. Cognitive Science, 8, 173-190. © Cognitive Science Society, Inc. P €s In

instructional unit. Raters tallied the number of reflective statements—that 1s, statements
mvolving planning and organizing ideas—in each monologue, without knowing whether
the monologue occurred before or after instruction or whether the monologue was pro-
duced by an experimental or a conwrol student. Figure 13-7 shows that the average num-
ber of reflective comments increased from pretest to posttest for experimental students and
decreased for control students. This finding indicates that the training was effective m
helping students think more like experts as they planned an essay

To provide some preliminary data on writing products, students in both groups were
asked 10 write essays before (pretest) and after (posttest) the 15-week instructional unit
Figure 13-8 shows essays wnitten on the pretest and postiest by a student mn the experi-
mental group. Raters were given the pretest and posttest essay of each student without any
indication of which essay had been written first and which group the writer had been n
For each of several important rating dimensions, the rater’s job was to rate how much bet-
ter one essay was than the other. The average ratings on several key dimensions for the
groups are shown in Figure 13-9. If the rater preferred the posttest essay, the &mﬂﬂﬂ
score is shown as positive in Figure 13-9; if the rater preferred the pretest essay. :ﬂ ,_.mmp
ence score is shown as negative in Figure 13-9. Overall, the mxnﬁ::.mam_ group s M: e
greater pretest-to-posttest gain than the control group. This finding is consistent ,wm_uaw
1dea that the modeling procedures used during instruction had a postuve effect in
students produce more expertlike essays.

As in the teaching of expert writing strategies, Collins and mB_E (198 L
three stages for cognitive modeling of expert reading comprehension m:mam._ma el he
which the teacher models the strategy; stage 2, in which the student _mwau%_‘: Jearns 10
strategy with ongoing support from the teacher; and stage 3, n which :Wm stu g
apply the strategy without ongoing teacher support. For example, in t
reading comprehension strategies, the stages are as follows:

2) have proposed

e case of lear!

menting on his

t stage will
ding aloud

The first stage will consist of the teacher modeling comprehension, and com
or her monitoring and hypotheses, while reading aloud to a student. The :mw rea
consist of encouraging students to practice these techniques themselves whie silently
The third and final stage will be to have students use these skills while reading /
(Collins & Smith, 1982, p. 182).
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FIGURE 13-9
Major pretest-to-
Pasttest changes
7 ratings of

&ssay quality to
&enimental and
Control groups

L

(Pretest)
Jobs or Occupation
An 1nteresting job or occupation is bein
stewardesses have an Interesting job becau
and meet new people. I know
travels a lot. T would like to be an airline

g an airline stewardess. | think airline
se _._5. get to travel all over the world
my friend 1s an airline stewardess and
Stewardess when [ grow up

because

(Posttest)
An Interesting Kind of Animal

All animals are interesting, but Sometimes you may find a person that may like
an animal better than you. That proves that all people are different T think an
interesting animal is a tiger because of its fierce and gentle sides makes it exquis-
ite. Most people think it is only fierce and only hurts people but that isn't so. The
tiger has so much grace in his walk it almost looks as if he puts a lot of thought
into it, and his fur coat 1s so unique I think it’s one of a kind, and nothing could

be better or more beautiful than that striped coat to me. That 1s why I think the
tiger 1s the most interesting animal

S |

Source: From Scardamalia, M, Bereiter. C, & Steinba

C ch, R (1984). Teachability of reflective processes in
written composition. Cognitive Science, 8, 173190

© Cognitive Science Society, Inc

Rating Dimension Experimental ~ Control
1. Questioning, speculating, or raising uncertamties +.67 -.02
2. Suggesting personal involvement or interest in topic +.59 - 36
3. Attempting (o communicate why topic is interesting +.54 - 30
4. Writing in essay rather than encyclopedia style +.52 -.34
5. Using content to convey point of essay +.43 =11
6. Using attention-getting expressions i opening or + 41 +.12
closing )
7. Stating theme or purpose +.26 =131

Source: Adapted from Scardamalia, M, Bereiter, C, & Steinbach, R. (1984) ﬂmnmvcv.sg\ \o\ reflective
processes in written composition. Cognitive Science, 8, 173-190. € Cognitive Science Society, Inc

The three stages represent a gradual shufting of responstbility from the teacher to the HE?E

Not all forms of cognitive modeling may be equally effective. For mﬁ::m_h _vs sv#ﬁ w_n
tional modeling (or teacher-only modeling), the teacher models the hmmm:& L:% & M e
students do not. In participatory modeling (or rectprocal Boamfmhm}m. ww??”ﬂ”ﬂ u:a
dent each get opportunities to model and critique the strategy. Scar B:M _) :.:r.,_ ,=i
Steinbachss (1984) method for teaching reflective writing strategies 1s based on participaton
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rather than observational modeling, as is Bloom and Broders (195 . - )
5 : 50 _10 How social cues in instructional
problem-solving strategles described i Chapter 12. ) successfy] ainy, FIGURE 13-1 messages can affect learning
In a review of research on cognitive sirategy instruction, Pressley ang gof
argue that modeling is most effective when both teacher and wEamEvva :
ic

Eo_omrwd (15gs, How social cues prime deeper learning

They advocate an wnstructional sequence in which “teachers describe 5 Mvws and inery,, i
initially, and then allow a great deal of student practice in order for mEas mode] SlTategies nstructional A o—

strategies” (p- 10). In contrast, they argue against using a procedure —M:mrmo TASLET thoge message i social response active 8%&5

explains a strategy and then assigns unsupervised practice. Although RwM ich the teacher social cues Eoooogé

pursuit of effective ways to use modeling in classrooms, many scholars mm“n: Continues 1,

Y y ! modeling (Coll . . ; OF Participgor,
over observational modeling (Collins et al., 1989, Pressley & Woloshyn, 1995), ety How lack of social cues does not prime deeper learning

|
instructional No activation of No increase in w
- - _s@ommnmia.ﬁcn e b - . 2k 20_‘,6_6@»@5 |
m Personalization Methods i et 77| social response active cognive | 3ol quainy o aming | |
» processing outcome i
Learning by apprenticeship 1s based on the idea that learning is an inherently sociy) EE—s
lal

activity. Can we take this idea one step further and consider how 1o build social cyes i,
lectures and books? In this section, we explore instructional methods aimed at QSMEMM
feeling of social partnership within the learner ®
Consider a learning situation in which you are sitting on a sofa reading a textbook or
sitting at your desk working on an online lesson. How can these situations be included i
a chapter on social factors in learning? There is no other person with you—it is just you

social partners. Instructional features such as the speaker’s conversational stvle or the

mwnmrﬁm voice carry important social cues that can encourage the learner to respond
socially to the instructional message ‘

Second, what is the rationale for the arrow from the second box 1o the third box, in

-

and the textbook or you and the computer. Yet, in this section, we explore the idea tha which the learner’s sense of conversational partnership leads 10 deeper cognitive process- >

’ _ v e >

learning can be a social activity, even when the learner is reading a book or viewing an ing during learning? Grice (1975) has shown that pragmatic rules come into play when P
online lesson, Reading a book can be a social activity when the learner develops 2 sense of people engage in human-to-human communication. When in a conversation, we assurne

social partnership with the author; similarly, listening to an online narration can be a socil
activity when the learner develops a sense of social partnership with the speaker. Thus,
effective instruction contains social cues (such as conversational style) that can prime the

that the speaker is trying to make sense by presenting information that 15 informative,
accurate, relevant, and concise. According to what Grice calls the cooperation principle, for
example, learners work hard to understand the authors message because they have an

\
i\

e

learner’s sense of social partnership. For exam ple, when you feel that the author or speaker implicit social agreement 10 do so. Fo
15 a person who is trying to communicate with you, you are more likely to try harder to Third, what is the rationale for the arrow from the third box 1o the fourth a«: in which ”W
understand the instructional message. deeper cognitive processing during learning leads to better learning outcomes? This idea is mm.\

The top portion of Figure 13-10 presents a framework for how social cues =n 33‘ at ﬁ.rm heart .c. the constructivist theory of learning presented in previous chapters. in =
deeper learning (Mayer, 2005d). Instructional messages with social cues (such as SEMJ" fr_nr meaningful learning outcomes are buik when learners engage in appropriate Cogni- m..
tional style) can activate a feeling of social presence in the Jearner in which the _Saw.ﬂ. “m\n"ms“ tive processing such as .w&mn::m relevant information, ci»sﬁn:m :“n. m:ﬁﬁﬂwo_wﬁmw o
the author or speaker as a conversational partner. When you feel that you are 1n a¢ coherent structure, and integrating that material with existng knowledge (Mayer, SE5.

BE

1o make sens of

tion with someone, you have an imphed commitment to work harder to try 2005a; Wittrock, 1989).

4 o
incoming ma i v ration of social cues in instructional
what they are saying. When the learner exerts more effort 1o n:anaS:g %w i _‘mm_.wﬁ ! I use the term personalization to refer to the ._Em»ﬁm&:oa e o s — Ma
rial (i.e., through an increase in active cognitive processing 10 the learner), P messages. In this section, we explore (w0 INS{rUCHORAL SHUETDH ‘ P e 3
N & ; ort test perfor™ visibl hors in books and conversational agents in online lessons, Our goa ) =
increase in the quality of the learning outcome that is better able to supp P isible authors in books an ot f5, how 10 -4
quaty work in which s , d h inf ffective social cues in instructional messages, that 1s, RO -
In contrast, the bottom portion of Figure 13-10 presents a frame When etermine how to infuse effecuve : v
i . k of social response 10 the learne? personalize instruction in a way thal promotes learning | 2
tional messages that lack social cues lead to a lack ol social 1€ a conversation you &

f
you see the instruction message simply as words rather than as vﬂw_n hence, the resulting
are not committed to exerting effort to make sense of the materidh VISIBLE AUTHORS IN BOOKS

; lius Caesar
learning outcome is not improved. box, in Whie e e
a . P from the first box 10 the second g96) and Suppose 1 asked you to read 6 historical docu , e e 3
First, what is the rationale for the arrow 1o o] : . , g e
: . e tonal partnership? Reve> o uters # (including a letter written by one 0 Romans, and an excerpt from w_
cues activate the learner’s sense of conversath 1 p ily induced to accept comP o e e e s o !
Naas and Brave (2005) have shown how people are €astty , .ﬂ
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learning can be a social activity, even when the learner 1s reading a book or viewing an
online lesson. Reading a book can be a social activity when the learner develops a sense of
social partnership with the author; similarly, listening to an online narration can be a soc

ng during learning? Grice (1975) has shown that pragmatic rules come into play when
people engage in human-to-human communication. When 1n a conversation, we assume
that the speaker is trying 1o make sense by presenting information that is mformative,

5

activity when the learner develops a sense of social partnership with the speaker. Thus, accurate, relevant, and concise. According to what Gnice calls the cooperation principle, for =
elfective instruction contains social cues (such as conversational style) that can prime the example, learners work hard to understand the authors message because they have an £
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a fictional account), and then asked you to write a 1- 1 2-page essay o
sons for his murder and the motves of his murderers, Before you v,:,:_.,. ,ﬂﬂ__%,/“c_s:ﬁ
vou are given an mtroductory text about the life of Caesar [rom . s
Consistent with most textbooks, the introductory text is w
style—that 15, the wniting 1s n the third person with no indication of the » s
charactenistics or opmions. When Paxton (2002) presented this 1agk ﬁw .”.:ro; N
dents they did not interact much with the six documents te.g.. when %r&ﬁ: School gy
they did not say much), and their essays did not make much use of E,m :;o~ ol
six documents ™,
What can be done to encourage young readers to 8¢t more inyoly,
Perhaps students might get more involved if the author of the introducio
sonable, so that the students could interpret this task as a form of cooperaive .
canon on a more personal level. To explore this idea, Paxton (2002) gave haif %ﬂc:_s::_.
an introductory text written in the anonymous-author style and the other half re, ,mzwagw
introductory text containing the same content but written in a visible-autho mr,m,mahs
anenymous-author text was written in the third person and sucemctly covered :_m.z..” dx
historical events i chronological order For example, one sentence was "Caesars %Smﬁ
afraid of losing their influence, stabbed him to death In 44 B.C." In contrast, the ,ZM_U.
author text used first person (1.e.. “I,” “me,” “we.” and “us”) and second person e n»
“you™), made self-disclosing comments, and spoke directly 10 the reader aboy his ov_f.,,.‘
ions and the larger community of historians involved in studying Roman history For
example, one sentence was: “You don have to trust me on this- Caesars own point of v
s spelled out in his book The Gallic Wars, one of the best known works of Latin hterary
While thinking aloud as they read the six documents (which were identical for al) o
dents), students who had read the visible-author introduction generated more than twice
as many words as did students who had read the anonymous-author introduction, indicar-
ing that the vistble author helped students feel more involved in the learning process
Importantly, the students in the visible-author group also wrote better documented essays
than those in the anonymous-author group, as reflected in their referring to more of the s
reference documents. Complementary results were obtained by Paxton (1997} with high

school students reading history texts, and by Nolan (1995) with college women readin
staustics texts

MOnymayg,

ed in this tasky

T Was more per-

W

-

G

Overall, these studies offer encouraging preliminary evidence that authors can actvaze
a sense of social parinership by using a conversational style that includes (a) first and sec-
ond person constructions, and (b) some self-disclosing information. The goal of these tac-
tics 15 to make the author more visible to the learner—that 1s, to help the learner accept ?
author as conversational partner. However, more research is needed to n_ﬁ,pis_:ﬁ. ,m:
appropriate level of these tactics for various kinds of learners and mstructional ro,ww
(I must admit that I fear that too much self-disclosing information from an author—suct
as this sentence—may distract the learner from the core instructional material, so Fhae
minimized them in this book.)

CONVERSATIONAL STYLE IN TUTORIAL LESSONS

. the
; oy out how &
SUppose you are working on your laptop computer, and you need to m .w_m_ A:_a amovie
.7::5: lungs work. You £0 1o an online encyclopedia and click on “lungs 42,» Janing hO%
icon, and when you click on it yOU receive a 45-second narrated animation eXPRETE
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Narration
script for the
iungs 1esS0"

lungs, air travels through the [your] vasnzmdﬂﬂmmgmw% P creating less room for the fyour]
where it leaves the [your] body.

Note: The nonpersonalized version did not contain bracketed
A | > 1 ver, ords;
contained “your” instead of “the” in the 12 places indicated with vMQmW

Adapted from Mayer, Fennell, Farmer, & Campbell (2004)

the personclized version

the lungs work. The narration seriptis shown in Table 13-2. When Maver. Fennell, Farmer.
and Campbell (2004) tested college students on this narrated animation (which can be
called the nonpersonalized version), they found students performed well on remembering
the material (i.e., they recalled about half of the main events), but not so well on applying
what they learned in solving problems (such as hsting all the ways they could think of for
improving the human respiratory system).

Can we encourage students to process the material more deeply by inserting social cues?
In an attempt to prime a social response n learners, Mayer et al. (2004) substituted the
word “your” for “the” in 12 places in the narration seript (as shown in the brackets in Tabl
13-2). Inserting “your” is an atlempt to use conversational style in a way that encourages
learners to be more personally involved. that is. to help them feel as if the speaker s
addressing them personally. This narration can be called the personalized version. Across
three different experiments involving college students, changing the narrated animation
from nonpersonalized form to personalized form did not result in large consistent changes
mn recall test performance, perhaps because students n the nonpersonalized group already
performed well on remembering some of the events described in the narration. However, if
personalization leads to deeper processing, we would expect the personalized group to
excel on the problem-solving transfer test in which students must apply what they have
learned to answer novel questions. In each of three experiments, the personalized group
wrote more solutions to novel problems than did the nonpersonalized group, with
moderate-to-large effect sizes of 0.52, 1.00, and 0.79, respectively. These results are partic-
ularly encouraging because a seemingly modest E...»Ec_.:m:a: (i.e., changing “the” to “your
n 12 places) had a strong, positive effect on measures of learner Eammrﬁm..zm. )

Similar results were obtained using a 140-second narrated animation on lightming for-
mation, in which personalization mvolved use of first- and mr.mz.&,.ﬂ.mmmo: mo:,,,"EMﬂ,vaﬂ
such as changing “the cloud™ to “your cloud” and adding sentences that rM:ﬂnr.:w .aa.?qo 1 ,7,
learner such as “Let me tell you what happens when lightning forms.” On transfer tests
mvolving lisung as many solutions as possible to novel problems, ,I.:Mx as ,73,. 0 :,rwﬂ,ﬂ; M:“
intensity of a lightning storm, students who recewved the personalized i.?r& ,ws,;wm.ﬂ, . :,..r“
students who received the nonpersonalized version. Actoss two ...z?:w:zu_w M , ; €CL S12€s
m favor of personalization were 1.05 and 1.61, which are considered large effects

€
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TABLE 13-3

Excerpts of
noNperson-
alized and

personaized
versions of

the scnpt for
the onscreen
agent in an

educatonal
game

486 <cciony i striction

’3”

Personalization can also be mcorporated into onscreen conversatioy
tional games and simulations. For example, no:m_.%w an environme
which you travel to a distant planet :Jm., has specific environmengg
heavy winds. litle rain, and strong sunlight. Your job 1s to Qmm,m: ap
by selecting appropriate roots, stem, and leaves. An onscreen agent,
w\:mu helps you along the way, and explains why your plant flourishe
nonpersonalized verston, Herman-the-Bug speaks in a formal style using ::a.wma
structions that do not address the learner. In the personalized version, Im:zm:.m_: con.
speaks in an formal conversational style using first- and second-person no:mnam.wcm
and directly addressing the learner. Table 13-3 shows excerpts from the :o:wﬁmosnﬁsa
and personalized versions of the game alizeg

Does Herman-the-Bug’s conversational style have an effect on student lear.
this idea, Moreno and Mayer (2000, 2004) asked college students 1o p
ahzed or personalized version of the game. Alfter playing the game learners 100k 5 tran,
test, in which they were asked to design plants for environments they had not seen vmw,s
and o specify ideal environments for plants %3‘ had not seen before Overall, acrogs mm
experiments, personalization improved transfer performance, Creating very large effec
sizes of 1.92, 1.49, 1.11, 1.58, and 1.93, respectively The same pattern of resuls o
obtamed when the words were spoken or printed on the screen, and when the game v
played on a desktop computer or 1n an immersive virtual reality environment. These fing.
ings encourage the idea that, just like human tutors, online agents can be more effective
when they develop a personal relation with the learner.

nal agents
ntal scien,.
nGS&ZO:mIIm:
1ant thay Will syry,,,
Name Im::m:.ﬁﬂ;
d or withereq In __Mm

ning? Ty test
lay the NONpersop.

Nonpersonalized Version of Game Introduction

This program is about what type of plant survives on different planets. For each planet, 2
plant will be designed. The goal is to learn what type of roots, stem, and leaves allow
plants to survive in each environment. Some hints are provided throughout the program.

Personalized Version of Game Introduction

You are about to start on a journey where you will be visiting different planets. For each
planet, you will need to design a plant. Your mission is to learn what type of roots, stem,
and leaves will sllow your plant to survive in each environment. | will be guiding you
through by grving out some hints.

Nonpersonalized Explanation Concerning Rainy Environments

7y 1@y emironments, plant leaves have to be flexible so they are not damaged by
nfafl. What really matters for the rain is the choice between thick and thin leaves.
Personalized Explanation Concerning Rainy Environments

S 15 a very rainy environment and the leaves of your plant have to be flexible so theyre

* damaged by rainfall. What really matters for the rain is your choice between thick
leaves and thin feaves,

From Moreno and Mayer, 2000.

Finally, let’s consider the role of politer
ple, suppose you are learning (0 solye 1,
onscreen tutor offers suggestions 1o h
you use the quadratic formula. Logk
below, and in the space to the left rate the
your freedom to decide what to do. Use 4 7-pont scale with | indicating that the
“strongly disallows my freedom to make my ow desing to e

n decisions” and 7 indicating th:
\ : that the
tutor “strongly allows my freedom (o make my own decisions " B

Now use the quadratic formula 1o solve this problem
—— The machine wants you to use the quadratic formula to solve this equation
We should use the quadratic formula o solve this equation ! .
—— I would use the quadratic formula (o solve this equation
I suggest that you use the quadratic formula to solve this equation
— Did you use the quadratic formula to solve this equaton?
— What about using the quadratic formula to solye this equation?
You could use the quadratic formula to solye this equation

-
mHm inlearning with 4 onscreen tutor. For exam-
_ Problems with an online program in which an
€IP You. Suppose the tuor nee

onscreen agent respects

According to Brown and Levinson’s (1987) politeness theory, you are rating the level
of negative politeness—that is, the degree to which the request was a face threatening act
(FTA) by virtue of impeding your freedom of acion. If you are like most students n a
study conducted by Mayer, Johnson, Shaw, and Sandhu (2006), you gav
to the first two statements and higher ratings 10 the last two statements (although the
ordering of presentation was mixed 1n the actual study). For example, the respective
ratings for the eight statements were: | 8,27,33,33,38 41,47, and 4 8. As vou
can see, the first two statements are quite direct, whereas the other statements use var-
1ous techniques to soften the threat 10 your negative face. The bottom two statements
appear to be most successful in making the request in a polite way, based on negative
politeness

Next, let me ask you to rate the following eight statements on the degree to which the
statement makes you feel that the tutor wants to work with you and appreciates you. Use
a 7-point scale with 1 indicating that the tutor ‘strongly 1s not working with me” and
7 indicates that the tutor “strongly is working with me.”

¢ lower raun gs

The machine wants you to use the quadratic formula to solve this equation
—— Now use the quadratic formula to solve this problem.

I would use the quadratic formula to solve this equation

—— Did you use the quadratic formula to solve this equation?

I'suggest that you use the quadratic formula to solve this equation

—— What about using the quadratic formula to solve this equation?

You could use the quadratic formula to solve this equation

We should use the quadratic formula to solve this equation.

According to Brown and Levinson’s (1987) politeness theory, you are rating .rm !
positive politeness—the degree to which the suggestion was a face threatening act by virtue
of violating your desire to be appreciated and respected by oEmF In the Mayer et al
(2006) study (in which the ordering of the statements was random), .L,a. first two state-
ments were rated lowest and the last two statements were rated highest The mean ratings

of the eight statements were 3.1, 3.1, 4.0,44. 48 49,49 and
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can see, the first two statements are quite a:mmr whereas the |4
in softening the threat to the learner’s positive .unm,‘
These results are intnguing because they indicate
politeness level of a tutor’s suggestions. The next step
learn better from an onscreen tutor that provides suggestions in 3 polite
the learners positive and negative face) or in g direct way (ie., threatep
posiuve and negauve face). To examine this question, Wang et al (
students to learn how to solve industrial engineering problems by using an opjipe simy)
tion game called Virtual Factory in which an onscreen agent offered Suggestions i m:rwa.
direct or polite style. Students who received the polite tutor performed bee, on a sy a
quent transfer test than did students who received the direct tugor, yielding a B&EH.M”
large effect size of 0.71. Consistent with the predictions of politenesg Snog the effects of
politeness were strongest for students with low computing €Xperience, presumah}.
because politeness is most important when you have to work with someone yoy gre :ov”
famihar with Although Wangs study focused on computer-based tutors, there ig reason 1o
suspect that similar results would occur with human instructors,
In summary, even when you are readin

g a book or studying
tors can come into play that affect your quality of learning, Alth,
1s preliminary, there is encouraging evidence that the j

have a powerful effect on learning. Based on thi
social cues involve the use of first- and secon
the learner, and couchin
and negative face.

SLIWO are most m:nnmmma_

that learners are g

eNsitive
15 to determine v 10 the

hethey Studeng
Way (Le, Saving
! Ing the learnep,
10 press) askeq College

an online lesson, social fac-
ough the research literature

d-person constructions
& suggestions in ways that avoid th

s Chapter Summary

e

LA ISE S

“Lets break into small groups and discuss this
learning” or an Invitation to waste precious sch
equally effective. and there 15 no evidence that
learning individually. This chapter explored th

approach, and examined the effectiveness of several ways of implementing it :
Research shows (hat students often fail 10 use school-taught procedures eEmﬁm oi
school. For example, young sireet vendors were able 10 solve arithmetic problems sﬁ.::,,.
the context of theiy everyday tasks using procedures they invented themselves but were
often unable 15 solye equivalent problems presented as school-like test. -
The Russian psychologist Ley Vygotsky argued that learning always occurs %.S”n:
Teacher and Peer assisiance are needed 10 hel p students move through HWM__.
ximal developrment—tha s, from their current level of development 10 _,n.“
evel of developmeny under the guidance of more capable peers and MSQ,_%\
1Ough aspects of Vygotsky theory are not based on scientific evidence, the implicato
ip in the classroom warrant closer examination. ;
Apprenticeship involves applying apprenticeship ann.nnmﬂg\?
features of Cogmitive apprenticeship programs are modeling

These words can be a call to engage in “real
ool time. Not all forms of group learning are
learning in groups is necessarily better than
e rationale for the cognitive apprenticeship

s001al contexy

Zonies t“ prc

potenyal

.Ncw\\\w; Ve 2
Jgnitive 2

Pprenticesh

3 formz:
Ve
nng Th ree

Vateacher

€T describes

-
i) oAl
. 1454/, ¢
her cognitive processes in carrying out an academic
\ L P ” hoisca
2 teacher offers suggestions or criticisms 1o 2 student who is

ant
ITying o=

e s s e ot
e e

g

an academic task), and scaffolding (such ag when
a task that the student is not yet able to accomplis
Collaboration methods (such as ¢
computer-supported collaborative
methods (such as visible authors an
cognitive apprenticeship approach
In cooperative learning, small
group for each person’s perfo

ateacher sy
h unaided)

Ooperative learnip
_mm:::mv. modeling
d conversationa]

Pports a student on parts of

g, reciprocal teaching, and
methods, and personalization
agents) are techniques inspired hy a

groups of students study
rmance on the studied task. 5|
1t of a cooperative team show
am individually— by, only w
group rewards based on individua] achievement. More
dents in cooperative groups |

students have specific instru

together and are rewarded asa
avin (1990) found that students
larger gains in academic perfor-
hen the cooperation consists of

recent work has shown that sty.
earn more effectively when (h

ction on the to-be-learned strategies.
» the teacher and students ake

hown that reciprocal teaching works

taught how to structure their discussions and when the instruc-

-be-learned strateges.
In computer-supported collaborative |
environment, but there is little avai]
effects on achievement

In participatory modeling, experts and novices each
processes required to perfo
essay Bereiter and Scarda

uon focuses on specific 1o

earning, collaboration g extended to an online
able evidence showing that CSCL has large positive

parucipate in modeling the cognitive
rm the same academic task, such as how 10 wrie an informanve

:E_.E:omd«ocs%rm_mEn_Q:w who engaged in this form of mod-
eling learned to write better essays than students who learned by more conventional methods
In visible-author methods, text material is written in ways that highlight the author a5 2
person, through using first- and second-person constructions
reader, and disclosing personal views. Paxton (2002) off
dence that making authors more visible can improve student learning,
In conversational agent methods, onscreen speakers use conversat
using first- and second-person constructions. directly addressing the
polite wording for suggestions. There is promising evidence that these tect

Improve student c:aﬁw_m:m,:m from narrated animations and educatior

, directly addressing the
ers promising prehr
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