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Abstract

A three-phase investigation of memory and
metacognitive development in the elementary school
years was carried out, in order to learn how the
teacher structures study activities so as to further
the child's development of memory and metacognitive
skills. In the first study, observations of 69
teachers of grades K through 6 showed a peak in
strategy suggestions at the second and third grades.
A factor analysis of observational data showed that
the use of cognitive strategy suggestions by
teachers is a unique factor that characterizes a
distinct aspect of instruction. Teachers showed
awareness of developmental change and a strong view
of differences related to achievement level in their
expectations for children's memory strategy use,
memory knowledge, and use of memory monitoring
abilities. The second study compared children from
classrooms in which teachers were either high or low
in frequency of cognitive strategy suggestions in
the classroom. Strategy use and metacognitive
concepts of first through third grade children were
assessed in a memory training task and in arithmetic
and spelling tasks. Average and low achievers whose
teachers were high in strategy suggestions showed
strong maintenance of a trained memory strategy. Few
differences related to teacher characteristics
appeared on other tasks. The third aspect of the
project was a workshop for elementary school
teachers, in which information on memory and
metacognitive development and memory training was
presented, along with many examples of ways in which
teachers can facilitate children's memory in the
classroom.
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Chapter 1. Introduction

Researchers, applied psychologists, and educators haveagreed in recent years that there is a need for increased
communication between individuals carrying out research on thedevelopment of children's information-processing skills andthose concerned with assessment and remediation of children'slearning difficulties in educational settings (Hagen, 1982;Moely, Leal, & Crays, 1982; Siegler, 1982). Researchers inthe field of education have also begun to focus oninformation-processing skills of learners (Snow, 1976; Wang,1980) and have begun discussions of how teachers mayfacilitate such skills (Winne & Marx, 1977). In particular,there appears to be an increasing awareness of the importanceof memory as an aspect of cognition that is crucial for
intellectual accomplishment (Bromage & Mayer, 1981; Mullally,1977; Wittrock, 1979), and an interest in applying researchfindings on memory development and memory strategy use toclassroom activities (Corno, 1980; Higbee, 1979; Wittrock,1978) .

Curriculum materials are designed to provide a structurewithin which classroom learning can take place, and have
traditionally been the focus of efforts to regulate the courseof cognitive acquisitions. However, we are becoming
increasingly aware of the importance of the strategies thechild uses to understand (Dee-Lucas & DiVesta, 1980; DiVesta,Hayward, & Orlando, 1979; Rail, Chi, Ingram, & Danner, 1977;
Markman, 1977, 1979), retain for retrieval (Flavell, 1970;Hagen & Stanovich, 1977; Moely, 1977; Pressley, 1982), andmanipulate (DeCorte & Verschaffel, 1981; Siegler, 1982)information, and of the extent to which children will differas a function of developmental level in their ability toengage in these activities. Research on the development ofmemory and on the child's use of strategies in acquiring andretaining information suggests important developmental changesin skills, which appear across a variety of tasks and
situations (Brown & DeLoache, 1978; Brown, Bransford, Ferrara,& Campione, 1983; Flavell, 1979). Flavell (1970) and othershave shown that at certain ages and Ort certain tasks, childrenwill suffer from a "production deficiency" in the use of their
information gathering and retrieval pro'esses. Especiallyduring the early ,elementary school years: the child may
possess the capacity to engage in a particular behavior or toapply some specific knowledge in a memory task, but for
reasons that inhere in the task or the child, he or she does
ncit demonstrate this capacity or knowledge in situations inwhich it would be appropriate to do so.

Interest in mapping the range of situations in which
production deficiencies would appear and in determining howeasily such problems could be overcome led, through the1970's, to a good deal of research that trained children touse effective strategies to encode and retrieve information.
Training manipulations were developed for the most part with
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traditional memory tasks such as serial recall, in which
cumulative (verbal) rehearsal of items appears to aid short-
term retention (Belmont & Butterfield, 1977; Flavell, 1970;
Hagen, 1982; Hagen & Stanovich,'1977), free recall of verbal
materials that can be organized on the basis of meaning
(Lange, 1978; Moely, 1977; Moely & Jeffrey, 1974; . Moely,
Olson, Halwes, & Flavell, 1969), and paired associates
learning, in which unrelated concepts or pictures can-be
associated in thought through the use of verbal or imaged
mediators (Pressley, Helsel, McCormick, & Nakamura, 1982).
Although such training efforts did often produce strategy use
and concomitant improvements in recall performance by young
children on the training task, they rarely produced lasting
changes in the child's approach to that task. Further, they
also failed to provide learning techniques that the child
could generalize to new tasks and situations (Brown &
Campione, 1977; Hagen, Hargrave, & Ross, 1973; Keeney,
Cannizzo, & Flavell, 1967; Scribner & Cole, 1972).

The failure of early training studies to produce lasting
or transferable strategy use led investigators to examine the
development of metacognitive skills in children. The first
work in this area was concerned with describing the
development of the child's metamemory, defined as his or her
knowledge of memory processes, strategies, and factors
affecting memory (Rreutzer, Leonard, & Flavell, 1975; Flavell
& Wellman, 1977). Research showed that, with age, children
become more planful in their approach to memory problems, more
knowledgeable about ways of dealing with memory tasks, and
more aware of their own strengths and weaknesses as learners.
Rreutzer, et al. (1975) found that even kindergarten and first
grade children possess certain basic kinds of information
about memory. They know, for example, that the number of
items to be learned and the time available for study will
affect task difficulty, that savings will be experienced in
relearning something, and that information in memory will be
lost over time. But not until about the third grade do
children understand that relations between items can be used
to aid their recall, that interference can affect retention of
information, that recall requirements will influence the way
in which one ought to study, and that it is important to
prepare ahead of time so as not to forget an important event.
Even by fifth grade, not all children understand these more
complex aspects of memory, suggesting continued development of
metamemorial knowledge throughout and beyond the elementary
school years.

Another aspect of metacognition has to do with the
relationship drawn by the learner between his or her
metamemory concepts and task performance. Flavell (1979)
described " metacognitive experiences" as those events in
which the child attempts to regulate actively his or her
learning efforts on the basis of knowledge about memory
processes and situational factors. Thus, for example, we
might ask how the child generates study plans and selects from

2 7
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among them the one that will aid study in a particular task.
Or, does the child use feedback about his or her performance
to decide whether or how to modify study activities? Is the
child aware of characteristics of a task in which a given
strategy will be useful, and can he or she apply the strategy
in all situations for which it will aid learning? Is the
child able to judge that he or she knows something well enough
to stop studying? Can the child identify items that need-to
be studied, and give them more intensive learning efforts than
are given to items already known? Is the child able to adapt
study techniques to fit the nature of the recall task that
will be given? Developmental improvement in the child's
ability to apply knowledge about memory to the regulation of
his or her own study activity occurs during the elementary
school years, for a wide variety of learning situations
(Appel, Cooper, McCarrell, Sims-Knight, Yussen, & Flavell,
1972; Masur, McIntyre, & Flavell, 1973).

Concern with metacognitive processes like these has led
to creative new training efforts to improve memory task
performance by training metacognitive skills. There is
interest in training the child not simply in the rote
application of a strategy, but in teaching strategies together
with explanations of why and how such behaviors are useful,
with the hope that training outcomes will be more stable and
broadly applied than was the case in previous work. One
approach has been to increase the child's understanding of the
value of a strategy by giving feedback concerning its
influence on amount recalled (Black & Rollins, 1982; Kennedy &
Miller, 1976; Kramer & Engle, 1981; Paris, Newman, & McVey,
1982; Ringel & Springer, 1980). Other training studies have
focused on strategies with the potential for wide application
as a way of increasing generalization to new tasks (Brown,
Campione, & Barclay, 1979; Leal, Crays, & Moely, in press).
Usually these more recent studies have shown more stable and
lasting effects of training, and effects that appear across a
wider range of generalization tasks than was true of earlier
training studies (Asarnow & Meichenbaum, 1979; Belmont,
Butterfield, & Ferretti, 1982; Brown, et al., 1983).

Pressley, Borkowski, & O'Sullivan (1984) describe a
series of experiments that used several different kinds of
procedures to encourage the acquisition of metacognitive
knowledge. They found that adults will often show increases
in metacognitive knowledge simply as a result of practice with
a task, but children, even 11 to 12 year olds, usually need a
much more deliberate and directed intervention. When children
are taught strategies along with detailed knowledge about how
and when the strategy can be used, what its effect should be,
and for what tasks the, strategy is appropriate or
inappropriate, Pressley and his colleagues find that the
strategy is used and generalized optimally to new tasks.
Thus, intensive training at the metacognitive as well as at
the strategy level is effective in promoting the use of
facilitative learning techniques.

3
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Another approach to training that derives from current
interests in metacognition is described by Pressley, et al.
(1984) as consisting of training in "metamemory acquisition
procedures," which 'are defined as "techniques applied to
cognitive strategies for the purpose of acquiring additional
information about those strategies" (p. 102). Thus, an effort
is made to teach children procedures that they can use-to
acquire metacognitive knowledge for themselves. In a study
with second graders, for example, Lodico, Ghatala, Levin,
Pressley, and Bell (1983) trained 7- and 8-year-olds to
evaluate performance when various strategies were used to
complete a task. After this instruction, which attempted to
teach the children that tasks can be done in a variety of ways
that are not all equally useful, and that a learner should
select the strategy that is best for the task at hand, the
children were taught several memory strategies. Those who
were first trained to evaluate the usefulness of different
learning activities were better able than controls to select a
useful strategy, give up a useless strategy, carry out
strategy application during study, and subsequently, then,
carry out an adequate recall.

Although memory training efforts are becoming potentially
more useful to school learning situations, efforts thus far to
directly apply findings to the classroom have been limited.
There are only a few lines of work that have investigated the
usefulness of training procedures in the classroom. There is
research in the area of "cognitive behavioral modification"
(Meichenbaum & Asarnow, 1979), which uses a self- 3"structional
training program developed by Meichenbaum (M ;henbaum &
Goodman, 1971) as a way of modifying a child's approach to a
cognitive styles test. In cognitive behavior modification,
the child is taught to direct, monitor, evaluate, and reward
his or her own problem-solving or study behaviors.
Meichenbaum and Asarnow (1979) describe research in which this
procedure or related teaching methods have been used
successfully with children from kindergarten through 8th
grade, as they deal with a variety of academic tasks in the
classroom. The authors note, however, that these training
efforts have not shown as much generalization of study
behaviors to new tasks as one would like to see. They propose
new directions for training that are similar to those
currently being used in the area of memory, with emphasis on
feedback and the training of more general skills or executive
routines that will have direct applicability across a wide
range of task situations. Peterson and Swing (1983) have also
considered the difficulties involved in applying cognitive
behavioral modification procedures in classrooms. They urge
increased efforts toward involvement of teachers directly in
the training process, something that has rarely been attempted
in the past.

A second line of research that has been used in classroom
applications is the "keyword" method, which derives directly
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from research on paired associate learning (Pressley, 1982;
Pressley, et al., 1982). The keyword method encourages the
child to use verbal or imagery mediators to form associates
between concepts and key words chosen to represent items such
as foreign language words, proper names, or technical terms
that are to be learned. Although early efforts to apply the
keyword method in the classroom were disappointing, there have
been several recent reports of successful use of training to
improve 5th and 8th grade students' learning of foreign
language vocabulary (Pressley, et al., 1982), 8th graders
learning of surnames paired with events, facts, or
accomplishments (Jones & Hall, 1982; Shiberg, Levin,
McCormick, & Pressley, 1982), and 8th graders' learning of
definitions of technical terms (Jones & Hall, 1982). How
training procedures will be elaborated to yield .positive
effects across a wider range of ages and tasks remains to be
seen.

Thus, it has been demonstrated that memory and
metacognitive skills show important developmental changes
over the elementary school years, and that it is possible to
create training procedures to facilitate such development. At
the present time, little is known about factors in the child's
environment that contribute to the development of memory and
and metacognitive skills. If one assumes that developmental
change is influenced by the same kinds of procedures that have
been shown to be important in laboratory experiments, then it
seems reasonable to look to the school as a setting for the
exercise, instruction, regulation, and refinement of memory
and metacognition. At the time the present work was proposed,
little was known about how study behaviors, including the use
of mnemonic and self-regulatory activities, are typically
encouraged by teachers in elementary school classrooms, how
teachers themselves view the development of children's memory
and the use of strategies in learning, and how these phenomena
vary across grade level. The first aspect of the present
project was to find out about how teachers structure and
regulate memory and metamemory activity in the elementary
school classroom. This initial study employed classroom
observations, interviews, and questionnaires with teachers of
grades K through 6, in order to learn about teacher
characteristicsl'behaviors, attitudes, and beliefs about
memory processes and their development. This study is
summarized in Chapter 2, below.

As a result of the first study, we were able to identify
several classrooms in which teachers used many cognitive and
strategy suggestions and other classrooms in which such
suggestions were rarely given. In order to learn how
differences in the teacher's emphasis on strategy use in
memory affected the children's task performance, a study was
carried out with children selected from first, second, and
third grade classes that were either high or low in teacher
strategy suggestions. Performance on individually -
administered recall, spelling, and arithmetic tasks was

10



assessed. Chapter 3 summarizes the method and findings of
this study.

The third phase of the project involved the development of
materials fo use in inservice training for practicing
teachers and as part of teacher-training courses in colleges
and universities. Materials were designed to help the teacher
acquire increased knowledge about memory processes and their
development and increased awareness of the role that he or she
could play in facilitating children's use of their memory
skills in completing classroom tasks. By using information
from the first two studies, together with information from the
research literature, a workshop was prepared and carried out
with several groups of elementary school teachers. A
description of the development of the workshop and an
evaluation of its usefulness by teachers is presented in
Chapter 4, below. A narrative of the workshop is given in
Chapter 5.

In conclusion, the project was concerned with determining
the ways in which teachers influence children's memory and
metacognition in the classroom, and using this information in
conjunction with knowledge derived from previous research to
produce materials to help teachers and teachers-in-training
learn how to encourage age-appropriate development of
children's memory and metacognitive skills. The chapters
below describe our efforts toward achieving these goals.



Chapter 2. Teachers' Regulation of Memory Efforts

in the Classroom

The present study was designed to address two separate
concerns about memory development in the classroom.. First,
from the perspective of developmental psychology, the question
of how memory activity is encouraged in the classroom is-of
interest as one potential influence on the development of
memory, and metacognitive skills. Over the elementary school
years, children become increasingly adept at planning and
executing appropriate memory strategies and also become more
aware of their own memory processes. We know very little
about factors in the child's environment that contribute to
these developmental changes, but might well assume that the
school plays an important role in stimulating and instructing
memory skills and metacognitive knowledge. A description of
how teachers encourage memory activity and how they view their
students' memory skills is a first step in understanding the
school's role 1,n this development. Secondly, from the
perspective of educational research, it is of interest to
describe the ways in which elementary school teachers attempt
to encourage study strategy use and metacognitive activity, to
determine the extent of variation in tendencies to do so, and
to describe how such efforts may vary across the elementary
grades.

Classroom observations, an interview, and a questionnaire
were used in this study to learn about how teachers of
children in grades K through 6 encourage memory strategy use
and effective study in the classroom, and to obtain
information on teachers' views of children's memory abilities
and limitations.

Teachers' Classroom Behaviors; phagcullana

nejjagsl

Subject. A group of 69 teachers from grades K through 6
participated in the research. For analysis, they were divided
into an early elementary group (consisting of 8 kindergarten
and 9 first grade teachers), a middle elementary group
(consisting of 11 second grade and 13 third grade teachers,
and a later elementary group (consisting of 11 fourth grade,
13 fifth grade, and 4 sixth grade teachers). All of the
teachers were working in the public schools of the New Orleans
area, with approximately one-third from the urban center of
the city and two-thirds from suburban areas nearby.
Approximately one-third of the teachers were black, the rest
were white. All but 3 were female. Sixty-five of the
teachers gave us information on their backgrounds (Table 1),
indicating that they had spent an average of 8.44 years
teaching the grade at which they were seen working this year,
and that they had spent an average of 14.89 years in the
teaching profession.
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Table 1

Means (and Standard lamiAtiimas In Parentheses) for Years 21

Teaching Experience and Time Since Taking College Courses, f2x.

=rale= At. Early, Middle, And Later Grade Levels_

Total Years Years
Grade Level Teaching Experience Since

Experience ln grade Cale-Sft

IK-1 13.47 9.76 11.33

(7.34) (7.98) (8.76)

(n = 17)* (n = 17) (n = 15)

2-3 14.36 7.91 11.00

(7.39) (7.30) (8.61)

( a 11 22) (n. at 22) (a = 22)

4-5-6 16.27 8.00 11.60

(8.96) (6.47) (10.03)

(n, =, 26) (n - 25) (a = 25)

* n varies according to the number of questionnaire

respondents for each item.



An average of 11.32 years had elapsed since their last
attending college classes. Over half of the sample reported
age as between 31 and 40 years. Approximately 58% of the
group had a rsachelor's degree, while 42% had pursued graduate
training. No differences as a function of grade level taught
were shown for any of these indices.

Wallzmatianal Iligtrumgnt.. A classroom observation
instrument (Table 2) was developed to give information about
how the teacher structures classroom activities for children,
how the teacher engages in learning activities with children,
and how he or she monitors and directs children's study,
including suggestions for memory and study strategies. The
main guidelines in developing the observation scale were to
develop a scale that adequately represented activities that
occur when a teacher is structuring a lesson in the classroom
and, at the same time, to produce a scale that could be used
reliably. A time-sampling procedure was developed, in which
observers watched the teacher interact with children during
classroom lessons and recorded aspects of the teacher's
behavior. We found that 30-second intervals were easy to use
and informative in recording many classroom situations: The
first 20 seconds of each interval was used for observing,
while the remaining 10-second period was used to record the
events that occurred during that interval. As a result of
pilot work, observers found that 30 consecutive minutes of
observation time gave a realistic picture of teacher
activities. Observers learned to use the observational scheme
in scoring classroom activities as they participated in the
development of the scale. When the final form of the scale
was ready, pairs of observers scored videotapes of teachers
and also did pilot work in classrooms to establish a criterion
of at least 75% reliability. Actual reliability achieved
prior to data collection was 88% overall agreement.
Throughout the course of data collection, periodic checks on
reliability were made to ensure continued accuracy in the
scoring of classroom activities. These checks indicated
overall percent agreement of 87% throughout the observation
period.

The final observational scoring form used for each
classroom observation consisted of four pages. The first two
pages were used. for scoring 30 consecutive minutes of
classroom activity. (An example of one of these pages is
given in Figure 1.) Structuring of learning activities is
shown in the teacher's statements of goals or objectives of
the lesson ("Today we're going to learn about homonyms"), in
placihg the lesson in the context of work done previously
("Now we're going to use what we learned in addition to help
us in subtraction"), and in describing procedures for doing
the work. Interactions between the teacher and learner were
examined in terms of both the teacher as a source of
information and the teacher as a director of the children's
active learning efforts. For example, a teacher could present
factual or episodic information ("A homonym is a word that

9
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Table 2.

Definitions s2f Categories Used in Classroom Observations

Reviews previous work: One way to indicate what a lesson will
be about and what its goals and objectives are is to relate it
to work done previously. The teacher might actually gview
previous work, or may simply refer to it. This cats also-be
useful as a reminder of procedures or task content.

Examples:

"Before, we've talked about word problems that only
involved two operations -- addition and subtraction. Today
we're gong to add a third operation that we've been using for
awhile and this is, multiplication."

"Now we're going to use what we learned in addition to help
us in subtraction."

States goalsjobjectivest Teacher provides an overview of
the task or lesson, emphasizing the topic of the work, the
goal of the activity. This activity may be carried out by the
teacher, or the teacher may engage in some activity to induce
a child to produce this information or assist her in doing so.
The information may be produced by the individual or may be
read from a text or workbook. Such statements may occur at
the beginning, during or at the end of a lesson.

examples:

"Today we're going to talk about word problems."

"Now what we want to do today is to go over what you do
when you see a word problem -- how you figure out what to do
next and how you go through the whole process."

Describes procedures: The teacher describes procedures for
doing the work. This information is taskrelevant, having to
do with "how to" rather than task content or goals. It does
not include comments related to discipline, but does include
giving directions concerning the task.

Exam Plea:

"What I want to do is read a problem to you and let's go
through each one of the steps."

"Turn to page 49 in your Gateways workbook."

"We're going to decide who goes first by rolling the die
and whoever gets the highest number of dots goes first."

presents soecific information: Teacher presents factual or
episodic information. Teacher may, for example, read a word
or sentence, spell a word, name something, define a term, give
a fact, or tell about an event. This category includes
information given in the context of posing a problem for the



Table 2, continued

class or individual: reading a math problem, for example.
Examples:

"Matthew gave David a $10.00 bill." (reading part of a
math 1.-i:oblem).

"A homonym is a word that sounds just exactly like another
word, but it's spelled differently and it means something
else."

Slid= 121....thailaga: Teacher presents information about
universals, abstractions, laws, theories, generalized concepts
of ideas related to the content of the lesson.

Examples:

"Multiplication is simply repeated addition."

"When you multiply a number by one, the answer is always
still the same number."

Describes processes: Unlike the two categories above, this
kind of information is not concerned with the content of the
lesson, but rather with ways And means glf dealing, with the
task. It includes the teacher's explanation of cognitive
processes to be o-le through in solving a problem or producing
the correct answer. Whereas "procedures' focuses on the task
and what has to be done according to the rules of the task,
this category focuses on the learner and what activities the
learner has to engage in while performing the task.
This behavior is assumed to have occurred when the teacher
describes a strategy. In that case, one would score
"processes" while also indicating the strategy suggested or
suppressed or the rationale for a strategy at the bottom of
the observation scale.

aini aif

"The first step is to figure out what facts you have; the
second step is to decide what facts you need."

When you look at a problem, what you have to figure out is
will it be quicker for you to multiply than it would be to
add."

If you're not quite sure, read the problem again."

RegueEtis. inquiry: The teacher invites children to
seek clarification of information that has already been
presented. Such comments can occur within the context of
presenting information on goals, procedures, or task content.

Examples:

"Does anybody have any questions about the problems or how
to do them?"



Table 2, continued

"OK, Derek, what's your question?"

Asks memory question: Child is expected to recall, remember,
recognize something that has been presented or /earned
previously. Either the material has been considered earlier
in the lesson observed, or teacher refers to previous learning
of the material, or it consists of information that children
can safely be assumed to have memorized and therefore would
not need to engage in complex cognitive processing to produce.

Examples:

"What's something else we know?' (asking recall of facts
in a math problem).

"12 X.5. Now we don't have to work that out, do we,
because we're supposed to know that -- Megan?"

Asks convergent question: Child is expected to engage in some
cognitive processing of information present in situation in
order to come up with a "correct" answer that teacher has in
mind. Implication is that there is only one, or maybe two
correct answers -- not an opportunity for the child to be
creative. The cognitive operations involved could be simple
ones of perception or directing attention1 or can be more
complex operations such as comparing, contrasting,
synthesizing, relating, organizing, defining, analyzing, etc.
The teacher maybe asking the child to recite or read material
or write it on the blackboard.

Examples :

"How much did she spend at the store?" (Child has to
subtract to get answer).

"If we're trading by 4's, how many yellows would you have
to have to get a green?" (Not just a memory question -- child
has to work from yellow to blue to green, across three place
values, to get answer).

"I'll bet someone in this room can guess what's on this
card."

"Mary, read the next one."

Asks divergent question: Child is expected to engage in some
cognitive processing of information or stimuli present in he
situation in order to come up with one or more of a number of
possible ideas, associations, or implications of which no
single one could be predetermined as uniquely right or
correct. Question is phrased so as to put child on his/her
own" to range broadly and freely in thinking and responding.

Examples:

(Teacher starting to write a story with child): "Esther,
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what's your idea today?"

"Make up a sentence to show that you know what this word
means."

"Can you give me an example?"

Asks evaluative question: Questions here deal with matters of
value rather than matters of fact. Child is expected to reply
with a judgment of such aspects as desirability, worth,
acceptability, or correctness.

Examples:

"OK? Is that neater now?" (Child is writing letters).

*OK, is that right? Is that how much change Matthew had,
Class?*

Acknowledges correct mesLonse: Teacher indicates matter-of-
factly that the child has answered correctly. This category
is scored whenever "praise" is also scored in response to a
correct answer. This category may be assumed to occur when
the teacher simply continues with the lesson, or calls on the
next person, without indicating that the child has made an
error.

Exam, es

"Yes -- she spent 65 cents at the store." (repeating
child's response.)

"That's OK."

Praises child: Teacher produces a supportive behavior which
exceeds a simple designation of correctness and rewards
students for their performance. Praise is usually defined as
an expression of approval, esteem, or commendation. Teacher
expresses enthusiasm or pleasure with the child's response.

Examples:

"That's great! Super!"

"OK, that's very good!"

"You're right! Terrific!"

Criticizes mild: Teacher produces a harsh, punitive,
blamelaying, guilt-inducing reaction to the child's response.

Examples:

"Two times five is 10, and we can write it here."

"No, that's wrong. Didn't you study this at all?"
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"I'm tired of your talking out of turn, Pete. You take
this to Mr. Jones (principal) ."

Indicates child's error: Teacher indicates matter-of-factly
that child has answered incorrectly. This category should be
scored when teacher criticizes (or praises) error, and also
when any of the next three categories is scored in response to
an error.

Italia correct answer: After the child responds, the teacher
simply says the correct answer.

Examples:

"A good sentence using this word would be 'Their cat is
named Fuzzy.'"

Gives hint. rephrases: Upon hearing the child's incorrect
response, the teacher does something to help the child get the
correct answer. What he or she does might involve repharasing
the question or giving the child some hint or prompt for the
answer. This statement does not have to be directed to the
same child who made the error; it could be directed to the
group or to another child. It culminates in a request for a
response from the child or children.

Examples:

"Don't do that column first. Start over here. What's
this ?"

"Wait a second. We haven't gotten to the operation. We
still have another fact that's really important. What is it,
Mary?"

Explains error: The teacher tells child why his or her answer
was incorrect. This involves a factual statement, in which
the teacher does not request the child "try again" or produce
another response.

Examples:

"Billy, I'm erasing some of your lower case letters because
I think that you ,forgot that you have to go up to the yellow
line after you get to 2 o'clock."

"Ooops -- that (answer) was made using the first word, not
the second one that I asked you about."

Monitors g activity: Children are engaged in individual
study of some material. Teacher may walk around and look over
kids' shoulders, or simply look at children's work, if they
are seated near her/him. Need to have some evidence that
teacher is actually attending to children's task-related work,
not just watching them for disciplinary reasons.



Table 2, continued

IfAx.naLthatzuata =way: Teacher simply states his/her
expectation that the child is to remember some material,
implying that study should be done, but not specifying the
nature of study or strategy use at all.

Examples:

"I expect you to learn these for the test on Friday."

"I want you to remember this set of numbers."

Stratecw sumressed: Rarely, but importantly, teachers will
urge children pot to use strategies: "Don't count on your
fingersTM, etc. The strategy that was discouraged by the
teacher should be described in the space at the bottom of the
chart and also written up in narrative form in the appropriate
space on the observation sheet. Add your best judgment in
narrative as to whether suppression was appropriate or not.
In writing about the strategy, be sure to indicate 1) the
nature of the lesson in which the potential use of the
strategy occurred; 2) what the teacher said or did to
discourage use of the strategy; 3) what the strategy was; 4)
how many children appeared to be using it; 5) any rationale
the teacher made for not using the strategy; and 6) any
followup instructions the teacher made later in the lesson to
remind children not to use the strategy.

Examples:

" (Child says that he is taking notes): You don't need to
do that right now."

"I don't want to see anyone counting on their fingers."

Rationale/feedback for strategy: use. Teacher, while telling
child to use a strategy, makes clear that it will serve a
memory/learning function for the child.

Examples:

"Write down the facts I tell you, so that you can remember
them later."

"This number ladder will help you get the right answer."

trategy suacested: The teacher suggests a strategy that
would be appropriate for the task verbally, or demonstrates it
in some way. The strategy that is encouraged by the teacher
should be described in the space at the bottom of the chart
(briefly) and then written up in narrative form on the third
page of the observation sheet.

In writing about the strategy, be sure to indicate 1) the
nature of the lesson in which the strategy was to be used; 2)
what the strategy was supposed to accomplish; 3) what the
teacher said or did to introduce the strategy: how (s)he

15 20



Table 2, continued

described or demonstrated it, what (s)he drew on the board,
etc.: 4) rationale the teacher gave for using the strategy; 5)

any followup the teacher made to remind the children to use
the strategy, later on during the lesson.

SUMMARIES:

At the end of each day, write a short paragraph summarizing
your impressions of each observation. Indicate any things
that the interviewer might need to know in order to clarify
the teacher's approach during the interview. Indicate your
impressions of the classroom atmosphere, the teacher's
approach and attitude, the behavior of the children, etc.

At the end of the total set of five observations, write a
summary concerning the variety of activities and behaviors
seen over the sessions. Be sure to indicate any questions of
which the interviewer should be aware.
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4

sounds just exactly like another word, but it is spelled
differently and it means something else"), provide information
about generalized principles or concepts ("You know every word
has to have a vowel"), or specify the kinds of mental
operations or processes that children should follow in
performing the task ( "When you look at a problem, what you
have to figure out is will it be quicker for you to multiply
than it would be to add"). The teacher also could invite
children to seek, clarification of information already
presented ("Does anybody have any questions about the problems
or how to do them ? "). We also recorded the use of questions
by teachers during the course of a lesson and how teachers
responded to answers to their questions recorded under
"teacher responds to correct answer", "teacher gives
evaluation ", and "teacher responds to error."

An important aspect of the observational scale was
concerned with how the teacher encourages study behaviors in
children's classroom work, including the teacher's instructing
or attempting to suppress strategies that children may use to
aid memory or to regulate their individual study. Teachers'
monitoring of children's individual study, helping children to
anticipate memory tasks ("I expect you to remember these for
the test on Pr3.day"), discouraging the use of certain
strategies (RI don't want to see anyone counting on their
fingers"), giving a rationale for or feedback concerning
strategy effectiveness ("Write down the facts I tell you, so
that you can remember them later"), and encouragment of
strategy use ("When you are through, reread your answers and
make sure you are correct") were examined.

An initial problem in assessing the teacher's
encouragment of study behavior involved a definition of
"strategy suggestion" that would be workable in the open,
uncontrolled environment of the classroom. Most memory
strategy work has been done in laboratory settings, in which
it is possible to specify ahead of time the nature of
strategies that will be examined. Common strategies that have
been observed in laboratory tasks are verbal rehearsal (Hagen,
1982), organization of items (Moely, 1977), elaborative
processing (Pressley, 1982), self-testing, looking, and naming
(Leal, et al., in press). In order to operationalize the
definition of a strategy, we considered two aspects that have
often been discussed in the literature (Flavell, 1970;
Pressley, et al., 1982). First, the activity the teacher
suggested had to be a voluntary one that children could employ
in doing the task, but that was not simply an automatic
accompaniment of task involvement. Thus, circling the correct
answer with a pencil was not a strategy, since that was a
necessary component of task performance. On the other hand,
keeping one's pencil on an item as a marker to indicate which
item the class was discussing would be considered a strategy,
since it is a voluntary and an "extra" thing that the child
could do to aid performance. The second aspect of the
definition of a strategy was that the activity must be goal-



directed, especially directed toward a goal of learning or
remembering information or understanding or completing a task.
Generally, then, the strategy suggestion had to be made in the
context of a learning activity, rather than a social or
classroom management activity, and within that context, the
strategy suggested had to be one that might reasonably be
assumed to facilitate learning, on the basis of our
understanding of the research literature. Observers were
highly reliable in coding strategy suggestions, showing
essentially perfect agreement in recording instances of such
suggestions, for assessments of agreement Made either prior to
data collection or in periodic checks throughout the
observation period. Thus, although our definition of
"strategy" was very general, it was adequate in allowing
observers to reliably recognize strategy suggestions.

The third page of each observation form was used for
detailed hand-written explanations of strategies that the
teacher suggested to children or attempted to suppress during
the observation period. Some of these instances occurred
outside of the 20-s observation intervals used for recording
teacher behaviors. Observers were instructed to write
descriptions of these as well as of strategy-related
suggestions made during the time-sampling intervals. Also,
teachers sometimes repeated the same strategy suggestion or
attempted repeatedly to suppress some strategic activity
during several different 10-s intervals within a 30-minute
observation period. When this occurred, the observer was
instructed to write a single event description, indicating the
intervals within which it occurred. Thus, the data obtained
from these event descriptions are similar to, but not
isomorphic with data obtained from the time-sampling
observational scheme. Strategies observed during classroom
observations were subsequently categorized from their written
descriptions. The final page of each observation form was used
by observers to write a short paragraph summarizing their
impressions of each observation and describing any special
circumstances under which observations took place.

InteImitNA. In order to learn more about classroom
activities that the teacher used to aid memory development and
memory activity, each teacher participated in an interview of
approximately 40.minutes. The interview was conducted in an
open-ended fashion, and teachers were asked about tasks
involving memory and how they attempted to help children deal
with them. Teachers were encouraged to talk about activities
and strategies that they found to be useful in aiding
children's learning, activities they suggested that children
do on their own" or with parents' help, and strategies that
they did not find to be useful. The emphasis was on gaining
information about what teachers have found through their own
experience to be helpful in facilitating children's memory
performance. The interview questions are shown in Table 3.
The teacher was first asked to generate an example of a task
in which children were expected to engage in memory activity.

24
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Table 3

Questions Used in Teacher Interviews

General Memory in the Classroom.
What kinds of,memory tasks are required of children in your classroom?
(Select one teak and ask the following questions.)
Are your children, in general, successful for their grade level on this
task?
Are your children expected to study or learn this material on their own?
Think about your 5 highest achieving students, how do you think they
study for this task?
Think about your 5 children with the greatest learning needs on this
task, how do they study?
What kinds of study strategies, if sny, do you suggest to your children?
Do you monitor children's study activities on thin task or do they study
independently? .

If you monitor study activitiy, how do you decide when they have studied
enough?
If they study independently, how do the children decide when they have
studied enough?
What have you found to be useful in motivating your students to study?
Do the children in your asaroo report that they do or do not know
something and are they accurate in their reports?

Spelling. I would like you to describe a typical spelling lesson by
answering the following questions.
How many spelling words are children expected to learn pet lesson?
How do you decide which words will be included in each lesson?
On what day of the week are the students first exposed to the words
In what way are the words introduced?
Throughout the week, whet other activities do the students carryout
with thee. words? How well do each of these activities work?
Are the students expected to study on their own?
Think about your 5 best spellers, how do you think they study?
Think about your 5 children with the greatest learning needs in spelling,
how do you think they study their spelling words?
Do you have any children who seem to have particular difficulty with

spelling? What do you think their problema ere?
What do you think they could do to improve their spelling ability?
What types of activities do you suggest to parenta to help their
children prepare for their spelling test?
When is the spelling test given? How is the test given?
Immediately before the test, do you give the children any specific
instructions about them test itself or engage in any spellingrelated
activities?
What happens if a child misses vord(s) on the test?

Math. What new math skills are emphasized at your grade level? (Pick
one factual knowledge skill and one procedural knowledge skill and
ask the following.)
What kinds of classroom activities do you use to introduce this
information and to promote learning of this information?
What kinds of materials have you found to be helpful?
How well do each of these activities work?
Are students expected to study these facts on their own?
How do you think your 5 highest achieving students in math memorize or
study the material they need to learn?
Think about your 5 children with the greatest learning needs in math,
how do you think they memorize the information they need to learn?
Do you have any children who seem to have particular difficulty with
learning this 'math fact? What do you think their problems are?
What do you suggest to parents to help their children learn math facts?
What kinds of activities do you use to promote children's. learning of
the proper sequence of steps? How well Jo these activities work?
Do you ever try to get parents to help children with this learning? How?
Do you think children make more errors in math because they do not
fellow the proper sequence of atep necessary to stave the problem or
because they have not memorized certain facts they need to know?
Which do you think are harder for your children to learn, math facts or
the procedures necessary to solve math problems?

General Questions.
In general, how do you feel about the children you are teething this year?
How do they compere with children you've taught in previous years?
Are the children you teach this year doing as well academically as
you would expect thea to, or better, or less well? Why do you think that is?
What do you see an areas in which your children have the most difficulties?
What do you see as their areas of greatest strength?
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The interviewer asked a series of questions aimed at gaining a
picture of how children of higher and lower ability in the
teacher's classroom typically approached this memory activity.
The teacher was asked about the kinds of study strategies used
and how successful each was. Similar questions were then
asked for three particular areas of study that seem to.require
memory: spelling, the learning of mathematical facts
(addition, subtraction, multiplication facts, etc.), and the
learning of mathematical procedures (regrouping in addition,
steps in long division, etc.). The teachers often suggested
effective strategies that children could use in their
individual study efforts. Information obtained from the
interviews was used extensively in development of the workshop
materials (Chapter 5).

Results

Teachers! Ilia ol the Behavioral Categories. Table 4
shows the means and standard deviations derived from
observational data for each of the behavioral categories. As
indicated there, teachers engage in a great deal of convergent
questioning, give extensive feedback about correct answers,
convey a great deal of specific information, and spend a good
deal of time describing procedures for doing lessons. Less
frequently, the teacher indicates errors the child has made,
describes cognitive processes to be used in carryng out a
lesson, asks memory questions, monitors study behavior, and
praises the child. Very rare occurrences involve the
teacher's use of criticism, attempts to suppress strategies or
to give a rationale for strategy use, and statements of
general principles. It should be noted that on the average,
teachers gave strategy suggestions during only 2.28% of the
intervals in which they were observed. In fact, 7 of the 69
teachers (10%) gave no strategy instructions at all during the
time that the observers were in the classrooms. Rationales
for strategy use were rarely given, indicating that both
strategy and metacognitive instruction are relatively
infrequent occurrences in the elementary school classroom.

Factor Pnaysis of Observational Data. In order to
examine the relationships between the various observational
categories, a factor analysis was carried out on data from all
69 research participants, employing a principal components
solution with varimax rotation. As indicated in Table 5, four
factors included a total of 21 of the observation categories.
These accounted for 49% of the variance in scores. Of
particular interest for our work is the clear grouping in
Factor 2 (Cognitive Processes and Strategies) of the several
observational categories dealing with the teachers'
suggestions to the child about how to study. Teachers who
suggested strategies for studying and remembering were also
likely to offer a rationale for strategy use, to frequently
provide information about appropriate cognitive processes for
task performance, and also were likely to tell children NOT to
engage in certain study strategies. In addition, these
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Table 4

Means and Standard Deviations for Observation Categories, Each

ficore Representing the Percentage Ai na Inter valli ill WIWI
Teacher Behavior lisle Scored In - U. Teacherzi

.Y..ktial212. Man Standard Deviation

Reviews Previous Work 2.86 1.44

States Goals, Objectives 1.61 1.17

Describes Procedures 27.10 8.96

Presents Specific Information 26.06 10.25

States Principles .41 .65

Describes Processes 9.51 5.95

Requests Child's Question .86 .99

Asks Memory Question 7.17 4.93

Asks Convergent Question 32.30 11.64

Asks Divergent Question 3.59 3.26

Asks Evaluative Question 1.93 2.50

Acknowledges Correct Response 27.84 10.74

Praises Child 8.51 7.18

Criticizes Child .07 .31

Indicates Child's Error 11.00 5.27

Tells Correct Answer 3.12 2.84

Gives Hint, Rephrases 3.72 2.29

Explains Error 1.36 1.45

Monitors Study Activity 8.01 7.40

Warns Memory .83 1.36

Strategy Suppr _seed .10 .35

Rationale for Strategy Use .43 .74

Strategy Suggested 2.28 2.65
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Table 5.

factors DILLISI1 11.11X famsivitional figAll MASA in Elnosrooma El

Teachers QI Grades findergarten through =a

factor ly Interactive Teaching

Teacher asks a memory question, in which child is to recall, remember,
or recognize something that has been presented or learned previously.
(Factor loading .64)

Teacher asks a =verge:it guestiQn, requesting child to produce a
correct answer on the basis of cognitive processing of information
given. (Factor loading .76)

Teacher asks a Illseraent question, requesting child to engage in
cognitive processing of information given so as to come up with one or
more of a number of possible ideas, associations, or implications of
which no single one could be predetermined to be uniquely correct.
(Factor loading m. .4t)

Teacher asks an evaluative mmAtIan, requesting child to make a judgment
concerning desirability, worth, acceptibility, or correctness, rather
than to produce a factual answer. (Factor loading a .34)

Teacher Acknowledge' A correct response that the child has made in the
lesson. (Factor loading .83)

Teacher praises the child's efforts to carry out lesson-related
activities. (Factor loading .65)

factor 2, Cognitive procensel assi Strategies

Teacher nuggesta the gag pi A AtrAttgy, in carrying out a memory or
learning task. (Factor loading .80)

Teacher gives A rationalt 12.X. 1,13A UNA AL A Strateev, indicating that it
will serve a memory/learning function for the child. (Factor
loading a .85)

Teacher attempts to MIPProBI the child's MIA Di A ptrategy, by telling
the child not to use it. (Factor loading .42)

Teacher gives information about cognitiya processed that the child can
use in dealing effectively with a learning tank. (Factor loading .75)

Teacher ItalLeAll the ins/Lulu about information that has been
presented. The teacher invitee the children to seek clarification of
information on goals, procedures, or task content. (Factor
loading .58)

fr

factor 1, Teacher Responses Ist Rrrors.

Teacher indicates that IAA ghild has marls All ;UAL in written or spoken
response. (Factor loading 0 .92)

Teacher tell:: the. child A 01=1 answer, subsequent to the occurrence
of an error. (Factor loading .73)

Teacher siUll phild n hint at xeohrases A question, subsequent to error.
(Factor loading m .77)

Teacher explAInA ghildls error, telling child why an answer was
incorrect. (Factor loading m. .30)

Factor IL Communicating Task-Related Information

Teacher refers tQ stx_eyjegiA =xi= 1pAggnas a way of introducing a
new topic. (Factor loading .67)

Teacher presents the aadlA end gbjectiy2A of the lesson. (Factor
loading .63)

Teacher oldsenta apeciflo information: factual or episodic material
relevant to the lesson. (Factor loading .66)

Teacher presanta information About principlAfl; abstractions: laws,
theories, or generalized concepts related to the content of the lesson.
(Factor loading .31)

Teacher instructa the ahild tQ remember something, without giving any
suggestions about cognitive processes or methods of study, (Factor
loading .55)

(Negative loading) Teacher monitor,: adieu ptudy, without engaging in
any interaction with the chile, Teacher is attentive to child's
individual study efforts, but is Jot actively directing or assisting in
the work. (Factor loading -.63)
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teachers were likely to ask children to tell them about their
questions or problems with learning tasks. The tendency to
engage in these cognitive processing suggestions is relatively
independent of several other' groups of activities that
teachers demonstrated in the classroom. Factor 1, which we
haire called Interggtive Teaching, involved the .use of
questions and positive feedback during lessons. Questions
range from requests for memorized information and factual
material to requests for novel but appropriate answers and for
the child's personal evaluation of some aspect of the lesson.
Feedback associated with interactive teaching is generally
positive in providing information about the child's
performance or in the affect shown toward the child. Another
cluster of items (Factor 3: Teacher 1122.D.SILLdil 12 =SAM)
concerned the teachers' reactions to the child's error,
involving feedback about the error as well as several
activities subsequent to error, which included telling the
child the correct answer, giving a hint or encouraging the
child to try again, or analyzing the child's error in order to
show him or her the nature of the mistake made. A final
cluster (Factor 4: Communicating Task-Related Information)
involves communication of information from the teacher to the
child in a rather traditional teaching mode, whereby the
teacher sets the lesson in a context of previous work and
states goals or objectives, provides both specific information
and principles of the lesson, and finally, warns the child of
the need to remember this information (without suggesting how
this is to be done). The tendency to monitor children's
individual work is negatively loaded on this factor, which
generally seems to reflect the teacher's high level of
activity in providing information to the child during lessons.

In summary, classroom observations indicated that
teachers do instruct children in the use of strategies and
give feedback about how strategies can affect performance, but
such activities do not occur with high frequency. The tendency
to focus on cognitive processes in a number of different ways,
by giving information about how to process information,
suggesting or suppressing strategies, indicating why
strategies should be used, and asking children to voice their
difficulties with a task are activities that cluster together.
Some teachers will use most or all of these, while other
teachers do not epgage in them.

Relationships pi Grade Ley.el and Bubiect Natter risz
Teacher Behaviors. Analyses were carried out to determine if
there were grade differences in the use of the observational
categories by teachers, and to assess the influence of the
subject matter of instruction on teacher behaviors.' The
subject matter designations were determined by examining the
topic of instruction for each of the five observations made
for each teacher. For 28 teachers (5 at grades K-1, 10 at
grades 2-3, and 13 at grades 4-6), all five observations were
made during the teaching of language arts. In addition, a
fourth grade teacher who taught social studies was grouped
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with the language arts teachers, since her interactions with
children were concerned primarily with reading and retaining
information, yielding a total of 29 teachers classified as
teaching language arts. For 40 teachers, instruction included
either mathematics only (2 teachers at K-1, and 2 at grades
4-6) or mixed activities in both mathematics and language arts
(10 teachers at grades K-1, 14 teachers at grades 2-3, and 12
teachers at grades 4-6). The teachers who were observed while
teaching only mathematics or mathematics plus language arts
were classified as having "mixed" classroom activities, and
were grouped for comparison in analyses below.

An initial analysis was .wade to investigate grade level
or subject matter differences in the use of the entire set of
categories. This analysis showed that there were no overall
differences in the number of behaviors scored as a function of
either grade level or subject matter. In considering how
teachers varied over grade level or by subject matter, then,
findings can not be attributed to simply a greater amount of
activity shown in general for a particular grade level or
subject. The various behavioral categories were used with
widely varying frequency by the teachers and usage varied as a
function of grade level. These conclusions are based on the
findings of an analysis of variance involving grade (3 levels)
and subject matter (language arts, mixed) as between-subjects
variables and behavioral category (23 levels) as a within-
subjects variable. The analysis yielded significant effects
of category, E(22, 1386) = 236.10, la = .000, reflecting the
differences shown above in Table 4, and a significant
interaction of grade level with category, E. (44, 1386) = 2.42,
2 = .000, indicating that the use of categories is distributed
differently across grade levels.

To explore further this grade difference in category use,
analyses were made of measures representing the four factors
that had been identified earlier in analysis of the
observational data. Factor scores were obtained for each
individual by summing the specific categories involved in each
factor described in Table 5, and dividing that sum by the
number of categories involved in the factor (in order to allow
comparisons across factors involving different numbers of
categories). We can conclude from this analysis that the
several factors are used with varying frequency and that
factor use varies with grade level. The analysis involved
grade and subject matter as between-subjects variables and
factor as a within-subjects variable. Significant effects
were factor, E(3, 189) = 185.24, a m .000, and grade level by
factor, E(6, 189) = 2.43, g = .027. Mean scores for each
factor are shown in Table 6, where it can be seen that on
Factor 1, Interactive Teaching, and on Factor 3, Teacher
Responds to Error, there are tendencies for a decrease over
grade level, while Factor 4, Communicating Task-Related
Information, tends to increase over grade level. Factor 2,
Cognitive Processes and Strategies, peaks at the 2nd-3rd grade
level.



Table 6

man $cores for. Categories Involved fIl Eagia Factor b Teachers

slt. Three Grade Levels
Grade Level

Catcgory

Factor I,. Interactive Teaching

1=5::1

(n =28)(n = 17) (n = 24)

Acknowledges correct response 32.9 27.9 24.8

Asks convergent question 35.4 33.1 29.8

Praises child 14.4 8.0 5.3

Asks memory question 7.8 6.9 7.0

Asks divergent question 2.5 3.8 4.0

Asks evaluative question 1.2 2.6 1.8

OVERALL SCORE: FACTOR 1 15.70 13.72 12.12

Factor 2,. Cognitive Processes And Strategies

Rationale for strategy .4 .6 .4

Strategy suggested 2.1 3.1 1.6

Describes processes 8.3 10.2 9.7

Requests child's question .6 .8 1.1

Strategy suppressed .2 .1 .1

OVERALL SCORE: .FACTOR 2

Factor 3.. Teacher Responses to

Zal

errors

2.95 2.56

Indicates child's error 10.9 11.5 10.7

Gives hint, rephrases 4.6 3.4 3.5

Tells correct answer 2.7 4.0 2.6

Explains error 1.5 1.5 1.2

OVERALL SCORE: FACTOR 3 4.93 5.07 4.49



Table 6, continued

Factor 4.. Communicating Tlak=Related Information

Reviews previous work 2.5 2.9 3.1

Gives specific information 22.0 25.7 26.9

States goals, objectives 1.8 1.4 1.7

Warns memory .5 .8 1.1

States principles .4 .6 .3

Monitors study activity 9.5 6.9 8.1

OVERALL SCORE: FACTOR 4 6.09 6.37 7.18

27 33



To further explore grade differences in category use,
each factor was considered in a separate analysis. Each of
these analyses involved grade level and subject matter as
between-subjects variables and 'category as a within-subjects
variable. When significant interactions involving category
occurred, these were explicated by applying Anovas involving
grade level and subject matter to each of the individual
categories involved in the factor under consideration.

For categories involved in Zar,t0s. L1 ./ii.tes.Actlye.
Teaching, the analysis indicated differences in the frequency
with which categories were used,E(5, 315) = 302.90, R = .000,
which appears to reflect the high frequency with which
teachers used convergent questions and acknowledged correct
responses of children. There is also a significant
interaction of grade level with category, Z(10, 315) = 2.34,
= .011, which reflects a significant decrease over grade level
in the use of "praise," Z(2, 63) = 8.07, Ras .001, with lesser
grade differences for the other measures.

Teachers' use of the categories involved in Factor
Co itizet processes and ,Strategies, varied according to the
subject matter taught, Z(1, 63) = 5.60, R = .021, with higher
use of suggestions for cognitive processes and strategies
occurring when the subject matter included mathematics (11 =
3.07) than when it involved only language arts (11 = 2.03).
Category use varied significantly, Z(4, 252) = 126.03, R. =
.000, as indicated in Table 6, with descriptions of processes
made more often than any of the other activities included in
this factor. There was also an interaction of subject matter
by category, Z(4, 252) = 5.98, R = .000, which reflects the
difference between language arts and mixed activity classrooms
in the teacher's tendency to make suggestions regarding
appropriate cognitive processes. Mean scores for suggestions
regarding processes were 7.31 for language arts and 11.10 for
mixed subject matter observations, E.(1, 63) = 7.13, R. = .01.
It appears that instruction which includes mathematics is more
likely to involve teacher suggestions about how to think
through or manipulate information than is instruction in
language arts. None of the other categories showed
differences as a function of subject matter.

Factor 1g. Teacher gesponses ta Errors, showed differences
among categories, Z(3, 289) = 163.78, R = .000, as shown in
Table 6. This appears to reflect high use of indications by
the teacher that the child has made an error, rather than to
differences in subsequent activities that a teacher might show
following such an indication.

Factor A.g Communicating Task-Related Information, showed
a significant category difference, Z(5, 315) = 197.71, =
.000, reflecting frequent use of the category, "Gives specific
information." A significant grade level by category
interaction, .(10, 315) = 2.88, = .002, is due to an
increase with grade level in the use of the specific



information category, E(2, 63) = 3.54, g = .035. None of the
other categories in Factor 4 showed a change over grade level.

Finally, the category, "procedures," which does not load
on any factor, also showed a grade level difference in a
simple analysis of variance, g(2, 63) = 4.21,11 = .01-9, with
higher scores obtained at lower grades (mean for grades K-1 =
32.5; for grades 2-3, d = 26.3; and for grades 4-6, d = 24.5).

To summarize, only a few grade differences appeared in
the ways that teachers used the categories. With increasing
grade, teachers were less likely to praise children, more
likely to spend time conveying specific information, and less
likely to spend time presenting procedures by which tasks are
to be done. Categories involved in a factor concerned with
teachers' suggestions for cognitive processes and strategies
did not vary significantly over grade level, although the mean
scores shown in Table 6 indicate higher use of strategy
suggestions and information concerning cognitive processes at
the intermediate grades (Grades 2 and 3) than at either
earlier or later grades. Subject matter area had its
influence primarily on the measures included in the cognitive
processes factor, with instruction that included mathematics
involving more suggestions regarding cognitive processes than
did instruction in the language arts area. Processes, the
most-used category in this factor, was particularly sensitive
to such subject-matter differences, reflecting teachers'
frequent use of suggestions about how to carry out problems
and complete work as they presented lessons in mathematics.

h Micro-analysis at Strategy Suggestions. Analyses above
have described the use of strategy suggestions by teachers in
a global fashion, summing data across five separate
observations. Another question that can be addressed with
these data concerns the nature of the classroom situation that
exists at the moment the teacher makes a strategy suggestion.
For example, it is possible that a teacher might mention a
strategy while introducing a classroom task and presenting
procedures for its completion, or on the other hand, might
react to observed difficulties children are having with a task
by suggesting a strategy. Although our observational scheme
focused on teachers' behaviors, it was possible to use it to
derive a limited picture of the classroom at the time a
strategy suggestion was made by examining the other teacher
behaviors that were likely to occur in proximity to a strategy
suggestion. Thus, for instance, frequent co-occurrence with
strategy suggestions of behaviors in Factor 3, Teacher
Responds to Errors, would suggest that children needed help in
mastering an ongoing task, while high use of Factor 4
behaviors in conjunction with strategy suggestions might
suggest that the teacher is actively introducing a lesson to
the class at the time a strategy is mentioned.

In attempting to identify the correlates of teachers'
strategy suggestions, we examined data for only the first



occurrence of a strategy suggestion made during any 30-minute
observation period. Thus, a teachers' data could be coded for
anywhere from 0 to 5 strategy suggestions. We considered only
the first occurrence of a strategy suggestion in an
observation period in order to avoid carry-over effects from
one strategy suggestion to another. A teacher might repeat a
strategy suggestion subsequently not on the basis of what was
transpiring in the classroom, but as an extension of the
-suggestion already made. The 20-s observation interval within
which the strategy suggestion was made was examined together
with the 20-s observation interval immediately preceding it,
so that inferences could be made about events in the classroom
immediately prior to and during the time that the teacher gave
a strategy suggestion. This procedure meant that we
considered activities that occurred during a time span of 40
seconds (two 20-s intervals, divided by a 10-s recording
interval), which seemed to be a reasonable amount of time in
which to identify the immediate classroom situation. This was
an arbitrary decision; certainly, an argument can be made for
examining a longer time interval.

In order to evaluate the nature of activities co-
occurring with strategy suggestions, it was necessary to have
some baseline that represented the nature of activities that
would be expected to occur in the classroom during the 30-
minute observation period. Comparison points of two kinds
were identified: first, a completely random selection of
another 20-s interval was made from the same 30-minute
observation period, and second, a random selection was made of
a 20-s interval in which the category, "Gives specific
information" had been coded. For these two comparison time
periods, as for the strategy time period, data were combined
across the 20-s interval and the interval that immediately
preceded it. Thus, teachers' activities over two 20-s
observation intervals were summed in each of three types of
time period: a strategy suggestion interval, a randomly chosen
comparison interval, and a specific information comparison
interval. The selection of the specific information category
as the basis for selecting a comparison interval was made in
order that we might be sure of having a comparison point in
which the teacher was actively involved with students,
a...though in a very different way than in the strategy
suggestion interval. "Gives specific information" was chosen
as the comparison activity because it occurs frequently, thus
offering the possibility of finding a codable comparison
interval in each observation, and because it is unrelated both
statistically and conceptually to the category involving
strategy suggestions.

The sample consisted of 61 teachers (16 at Grades R-1, 24
at Grades 2-3, and 21 at Grades 4-6). Eight teachers who gave
no strategy suggestions within time-sampling intervals were
excluded from consideration. Teachers were further grouped
within each grade level according to whether they were high
(four or more total strategies suggested; n = 31) or low (n =
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30) in total strategy suggestions observed.

Analyses involving grade level and high-low strategy
teacher as between subjects variables and interval (strategy,
random comparison, specific information comparison) as a

within subjects variable were carried out on factor scores and
also on data for each observational category. An analysis of
data from the four factors was made (excluding from sums the
observational categories of "strategy suggested," "gives
specific information," and also excluding those instances of
the category, "describes processes" that were scored in
conjunction with the scoring of a strategy suggestion). This
analysis showed only that. more activities of all kinds
occurred during observation intervals in which the teacher
suggested strategies (M = .15) than in random comparison
intervals (M = .11), while intervals in which specific
information was given showed an intermediate degree of teacher
activity (M = .13), E(2, 110) = 4.12, g me .019. Thus, when
they gave initial strategy suggestions during an observation
period, teachers also tended to be carrying out other coded
activities from several of the factors constituting the
observational scale. Next, separate analyses were made of
behaviors involved in each of the factors. These analyses
showed that there were no differences between the three kinds
of interval for the use of behaviors in Factor 1 (Interactive
Teaching), Factor 3 (Teacher Responds to Errors), or Factor 4
(Communicating Task-related Information). On the basis of
these analyses, then, we were unable to show relationships
between teachers' description of strategies as part of task-
related information given in introducing or carrying out a
classroom task, or between teachers' acknowledgement of
children's errors in a task and strategy suggestions.

Analyses of measures constituting Factor 2 showed
differences between intervals for several measures. First,
there were more suggestions about suppression of a strategy
during strategy suggestion intervals (M. = .04) than there were
in randomly chosen comparison intervals = .07) or in
specific information comparison intervals (j = .03), E(2, 110)
= 3.74, git= .027. Second, the category, "Rationale, feedback
for strategy use," occurred in the strategy suggestion
intervals, as might be expected, but not in either of the two
kinds of comparison interval. More interesting was an
interaction of Grade Level x Interval for this measure, which
reflected an increasing tendency across grade for the teacher
to accompany an initial strategy suggestion with a rationale
for the use of that strategy, E(4, 110) = 3.60, It =.008.
Rationales were given less often at Grades K-1 (11 = .11) than
at Grades 2-3 CM = .22), and occurred most often at Grades 4

through 6 (M = .39). With increasing grade level, then,
teachers were more likely to give children a rationale for the
use of strategies in their work, a finding that suggests
particular sensitivity of teachers to the cognitive abilities
of the students they teach.



In general, this analysis of teacher behaviors co-
occurring with initial strategy suggestions seen during an
observation period showed primarily that several behaviors
closely related to strategy suggestions are likely to occur in
conjunction with such suggestions: teachers are likely to
attempt to suppress certain strategies while they are
encouraging others, and, especially at higher grades, teachers
are likely to accompany strategy suggestions with a rationale
for strategy use. Apart from these findings, the outcomes for
this analysis were somewhat disappointing in failing to
identify other teacher behaviors that occur in conjunction
with strategy suggestions. An observational scheme that
includes detailed observations of students' as well as
teachers' activities might be more useful than the present
scheme in identifying conditions that prompt the use of
strategy suggestions by teachers.

Categorizing strategy suggestions Made, j Teachers. As
part of the observational procedure, in-class observers
identified instances in which teachers suggested or attempted
to suppress cognitive strategy use by children. Observers
were trained to identify as a strategy any voluntary, goal -
directed activity that teachers described during an
observational interval. For each of these occurrences, the
observer wrote a brief narrative, noting the time interval and
the general situational context in which the teacher's
suggestion was made. The following description of how these
observations were summarized into a category scheme is taken
from Hart (1984), in work conducted for her Honor's thesis.

A categorization scheme was established initially by
means of a review of the memory strategy literature and by
examination of the nature of the suggestions made by teachers.
Operational definitions for each of the categories were
constructed on a tentative basis, after which four raters
attempted to group the 326 strategies into the categories of
this original scheme. Classification of an item was assumed
to be accomplished successfully when three of the four raters
agreed to a particular categorization. Following this
preliminary work, the category definitions were revised to fit
more closely the content of the strategies observed.
When the raters agreed that a given description contained
instructions that fit into more than one category,the
description was divided into two or more parts, as necessary,
so that separate instructions within the description could be
Categorized. Items were then classified a second time by the
same:four raters, with the criterion for adequate
classification again set as agreement by three of the four.
Nineteen of the 326 items were eliminated from consideration
when raters agreed that they represented simple procedural,
non-strategic instructions. Of the 307 items remaining,
raters agreed unanimously or in 3 of 4 cases on 265, leaving a
set of 42 items for 'which agreement was net obtained. These
items were subsequently assigned to categories through group
discussions in which the raters achieved a consensus
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concerning appropriate classification. Two independent
raters, who were not involved in the development of the
category scheme, were given the final definitions and
descriptions of the categories (below), and used them to
classify the 307 items. The first rater agreed with the
classification made by the original group in 82% of the cases,
while the second rater agreed for 78% of the descriptions.
These two raters agreed with each other in categorizing the

- items 74% of the time. Thus, the categorization scheme is one
that can be applied reliably to event descriptions of category
suggestions.

The Categorization Scheme. Of the total set of 307 items
categorized as strategies, 292 were instances of strategy
suggestions made by teachers and 15 were instances in which
the teacher attempted to suppress the use of a strategy by a
child. Twelve categories were used to classify the strategies
described. These are defined as follows:

1. Rata Learning

Rote learning strategies are instructed for simple
repetitive learning. Children are told to rehearse
stimuli verbally, or to write, look at, go over, study,
or repeat them in some other way. The children may be
instructed to rehearse items just once, a finite number
of times, or an unlimited number of times. Rote
learning strategies do DsLt inglada. any explicit
activities that would add meaning to the stimulus, or
cause it to be processed to a deeper level or in terms
of more extensive associative relationships.

Teachers typically instructed children to "practice," "go
over" material, or 'study," "look at," "read," write," or
*say" spelling words or multiplication tables n-times.
Strategies of this type were suggested a total of 30 times by
teachers in all grades except kindergarten, most frequently (8
times each) in grades 3 and 4.

2.) Elaboration

The elaboration strategy is instructed for use with
stimulus materials that generally do not have much
intrinsic meaning to children, such as the definition or
pronunciation of words, etc. Children are instructed to

use elements of the stimulus material and assign meaning
by, for instance, making up a phrase or sentence, making
an analogy, or drawing a, relationship based on specific
characteristics found in.the stimulus material.

Teachers instructing this strategy suggested, for
example, to kindergarten children that they could outline the
shape of a word, then associate the shape with the meaning of
the word and thus be better able to remember it. Other



typical examples from this category were suggestions by
teachers to remember numbers, words, or signs on the basis of
some characteristic intrinsic to it. For instance, to
remember what the letter "b" looks like, children can remember
that it looks like a bat and a ball, and the bat always comes
before the ball; one teacher suggested that the homonyms
"meat" and "meet" could be differentiated by remembering that
°meat" had the word "eat" in it and one eats meat. This kind

-of strategy was suggested a total of 25 times by teachers,
most frequently in grades 2 and 3 (6 times each).

3.) Attention

Attention strategies are suggested by teachers to direct
or maintain children's attention to a task. For
example, teachers may instruct children to "follow
along" or "listen carefully" during lessons.

Teachers suggesting this strategy would typically
instruct children to "follow along" or "listen carefully," or
to "think" before they attempted to do a task. Teachers often
specified what words children should look for in a task, or in
which order certain steps had to be executed. Attentional
strategies were suggested 35 times by teachers in grades K
through 5, most frequently (16 times) in grade 2.

4.) Specific Attentional Aids

This strategy is similar to the attention strategy, but
children are instructed to use objects, language, or a
part of their body in a specific way to maintain
orientation to a task. Although these aids are employed
in a specific way for the attentional task, they may
have other uses.

The specific attentional aids teachers suggested included
such things as paper markers to follow along when reading,
using fingers to point or follow along, or putting the hand at
the throat to feel the formation of sounds. Teachers
suggested such aids 23 times. However: there were also three
instances at second and third grade levels in which teachers
suppressed finger pointing as an attentional aid or
prohibited children from "moving their lips" or "mumbling"
when reading.

5.) ' ransformation.

Transformation is a strategy suggested by teachers for
transforming unfamiliar, or difficult problems into
familiar or simpler ones that can then be solved more
easily. Transformations are possible because of
logical, rule-governed relationships between stimulus
elements. Teachers identify these relationships and
tell children either that a problem can be rewritten, or
that it can be reformulated if the method of solution is
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related or derived from rules and procedures learned
previously. Due to the emphasis on logical, rule-
governed relationships, this strategy is usually
suggested in mathematics.

Teachers suggeSting this strategy usually instructed
children to rewrite subtraction problems as addition problems,
or rewrite problems written horizontally in a vertical form.

-Teachers also suggested that children could check results from
division problems by multiplying, or that they should factor
and cancel before trying to solve problems involving
fractions. Teachers in grades 1 through 5 suggested this type
of strategy 20 times, most frequently in second, third, and
fourth grades (5 times each). One third grade teacher
suppressed this strategy by instructing children not to use
subsets in solving a problem.

6. Deduction.

In deduction, children are instructed to use their
general knowledge, in combination with any clue from the
material that seems helpful, to deduce and construct the
correct answer. Teachers might direct children to use
contextual information (e.g. pictures accompanying a
text, or parts of the text), or to analyze the item into
smaller units (e.g. looking for root words, analyzing
words phonetically).

Teachers who suggested this strategy told their students
to use the story content or pictures to figure out answers to
questions about a story, or to use the meaning of a sentence
to figure out what a new vocabulary word in it meant.
Teachers also told children to "sound out" vocabulary words,
or to figure out what a story was about by reading the title,
and skimming over words. This type of strategy was suggested
33 times by teachers of all observed grade levels, most
frequently in second (8 times) and third (7 times) grades.

7.) Exclusion

This is a strategy to help children answer test or
workbook questions even if they don't know the correct
answer initially. Children are told to eliminate
incorrect options systematically, either by (1) doing
the problems they know first, then trying to match
questions and answers that are left over; or by (2)
trying out all possibilities and selecting the one that
seems correct.

Typical examples of thls strategy were to try out all
sounds in a word to decide if a vowel was long or short. Or,
to systematically eliminate possibilities for punctuation in a
sentence (i.e., question mark, period, or exclamation mark) by
asking questions about the sentence (i.e., is it an asking
sentence, is it a telling sentence, does the sentence convey



excitement). This type of strategy was suggested only 9
times, most often in first and fourth grades (3 times each).

8.) Imagery

This strategy usually consists of non-specific
instructions to remember items by taking a mental
picture of them, or to maintain or manipulate them in
the mind. It also refers to visualizing procedures or
characters.

Teachers suggesting this strategy typically told children
to 'picture" a puppet that they were going to make in their
minds, or to keep a picture of geometric figures in their
minds so they could see them when they were doing geometry.
Teachers suggested this type of strategy 11 times, most
frequently (5 times) in second grade.

9.) Specific /kids tcaProblem-Solvine And Memprizins

This strategy involves the use of specific aids in
problem solving or memorizing. Even though these aids
may have other uses, the teacher instructs one specific
application of them. Teachers may give explicit
instructions on how to use the aids in the task at hand.
Thus, children are instructed to use objects, food
items, body parts, or assigned textbook materials in
learning and memory tasks.

Among the specific aids suggested for memorizing and
problem solving were fingers, sticks, blocks, or plastic chips
for counting, drawing circles or lines in multiplication,
using pictures, place value charts, or number ladders. These
aids were suggested 45 times in grades K through 5, most
frequently in first grade (13 times). However, finger
counting was also suppressed 10 times in grades 1 through 5,
most frequently (5 times) in first grade.

10.) General Aida

In contrast to specific aids, teachers recommend the
same general aid for a variety of different problems.
These aids are designed and used to serve a general
reference purpose. Children often have prior training
in their use and -- once familiar with them -- are
expected to utilize them without further explanation.
Examples include the use of dictionaries or other
reference works.

General aids suggested to students for problem solving
were such reference works as dictionaries and glossaries, as
well ap general instructions to look in the library for more
information on a certain topic, or to listen to people or
watch T.V. to improve their vocabulary. This type of strategy
was suggested 20 times by teachers from all grades except



kindergarten, most frequently in third and sixth grades (5
times each). One teacher in sixth grade suppressed the use of
the dictionary for looking up the meaning of a word.

11.) self-checking

Teachers instructing this atrategy suggest to children
to check their work for errors before turning it in. It
includes procedures children can use on their own to
make sure they are doing a task correctly. Teachers may
also suggest that children test themselves or have
someone else test them. Or, children might be
encouraged to keep track of all steps involved in a
task, so that they can later identify where they made a
mistake. The instructions for this strategy are often
not specific, but rather a general remark to "check the
work."

Suggestions from this category usually included
instructions to "make sure" that a task was done correctly, to
reread and check answers before turning them in, to "check
work" for errors, or to write down all steps involved in
solving a problem so that errors could be traced later. This
type of strategy was suggested by teachers of all observed
grade levels a total of 24 times. It was most frequently
suggested in third grade (8 times).

12.) Metamemory

Teachers instructing this strategy tell children that
certain procedures will be more helpful for studying and
remembering than others, and sometimes teachers may also
explain why this is so. The strategy suggestion
frequently includes hints about the limits of memory,
asking children about the task factors that will
influence ease of remembering, or helping them
understand the reasons for their own performance.
Teachers may ask children how they can focus memory
efforts effectively, or what they can do to remember.
Frequently, teachers also tell children that they can
devise procedures that will aid their memory, and
indicate the value of using a specific strategy.

Metamemory instructions typically included information on
Why a procedure would help, or asking children what they could
ao to. remember. Some teachers told children that it was
important to concentrate on the more difficult material when
studying for a test. This type of strategy was suggested 17
times by teachers from grades 1 through 6, most frequently in
second grade (6 times).

Analuga strategy ug ge.__atiout. The total number of
strategies from each category that were suggested at each
grade level are shown in Table 7 (frequencies combined across
teachers). As indicated there, strategy suggestions are given
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Table 7

Number Instances Mach Each Strategy Suggestion Was

Observed among Tegchgrs Bt Earl Grade I, evgl

8=1 2=1

Gracie Level

All GradesA=6.

n la 17 24 28 69

Category .

Rote 4 14 12 30

Elab.)ration 5 12 8 25

Attention 9 19 7 35

Attentional Aid 9 13 1 23

Transformation 3 10 7 20

Deduction 7 15 11 33

Exclusion 4 2 3 9

Imagery 2 9 0 11

Specific Aid 19 19 7 45

General Aid 2 7 11 20

Self-checking 3 11 10 24

Metamemory 1 9 7 17

Total Number of .

Strategies 68 140 84 292

Mgt Number of
: Strategies 4.00 5.83 3.00 4.23



most often in the middle grades (2nd and 3rd). In order to
compare the use of the various categories across grade levels,
several analyses were performed. Teachers were grouped for
these analyses by grade level and also by whether they made
many or few strategy suggestions during observations.
Teachers suggesting four or more strategies during
observations were classed as high strategy teachers (7

_
teachers at grades K-1, 13 at grades 2-3, and 10 at grades 4-
6) and teachers suggesting three or less strategies during
observations were considered the low strategy group (10
teachers at grades K-1, 11 at grades 2-3, and 18 at grades 4-
6). An initial analysis of variance was carried out on the
total scores for all 12 categories, including grade level (3)
and high-low strategy teacher as between-subjects variables
and strategy (12) as a within-subjects variable. This
analysis indicated that there were significant grade level
differences in the tendency of teachers to suggest strategies,
E(2. 63) = 4.28, g = .018. As indicated in Table 7, more
strategy suggestions were given at grades 2-3 than at the
lower or higher grade levels. A main effect of high-low
strategy teacher, E(1, 63) = 97.91,2= .000, simply reflects
the definition of this variable. Strategies differed in
frequency of occurrence, JE(11, 693) = 3.26, = .000, as
indicated in Table 7, where it can be seen that teachers most
often suggested the use of specific aids, followed by
suggestions for attention and deduction strategies. Strategy
categories tended to vary in frequency as a function of grade
level, E(22, 693) = 1.48, = .075, and also varied as a
function of whether the teacher is high or low in overall
strategy suggestions, L(11, 693) = 2.00,g = .026.

In order to explicate the effects described above,
analyses of variance were made of each of the strategy
categories separately, using both grade level and high-low
strategy teacher classification as variables. These analyses
indicated that grade effects appeared only for the three
categories involving the use of aids (attentional, specific,
and general aids). Thus, an analysis of variance was carried
out on just these three categories, involving grade level and
high-low strategy teacher as between-subjects variables, and
type of aid as a within-subjects variable. The analysis
indicated a significant interaction of grade' level by aid
type, E(4, 126) = 3.32, g = .013, shown in Figure 2. As
indicated there, suggestions for specific aids for problem-
solving were made often at the lowest grade level and continue
in frequent use at grades 2-3, but decline greatly at the
highest grade level. Suggestions for the use of attentional
aids, similarly, are common at the two lower grade levels and
decline greatly in use% at the highest grade level.
Suggestions for general aids, on the other hand, show a fairly
regular increase over grades, peaking at the highest grade
level. Specific aids are suggested more often than other
types of aid, X(2, 126) = 5.40, 12 = .006, and this is
particularly true for high strategy teachers, E(2, 126) =
3.66, = .028. Teachers who often suggest strategies mention
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category that were suppressed by teachers, no statistical

analyses were performed on those data. Attempts to suppress

strategies most often involved suggestions to stop or avoid

the use of specific aids (in 10 of the 15 cases in which

teachers attempted to suppress strategy use).

In summary, teachers used a variety of strategy

suggestions, ranging from those concerned with fairly rote

(nonmeaningful) procedures to several in which the aim was to

increase appropriate understanding of the subject matter by

use of both previous knowledge and information available in

the materials constituting the lesson. Suggestions for the

use of learning aids changed dramatically over grade level,

from an emphasis on specific attentional and problem-solving

aids among young children to an increasing use of suggestions

for more general aids at grade 4 and beyond.



specific aids (Z - 1.23) more often than attentional aids (R,
.60) or general aids (R = .47). Low strategy teachers show
less difference in the frequency with which they suggest the
three aid types. Other significant effects that are qualified
by the interactions above indicate a grade level difference
and a difference between high and low strategy teachers.

A final set of analyses attempted to determine the effect
upon category suggestions of the subject matter taught in the
classroom during observations. It was demonstrated earlier
that suggestions for cognitive processes were made more often
in lessons that included mathematics than in those involving
only language arts activities. Therefore, it is reasonable to
presume that at least some types of strategy suggestion should
vary in frequency with subject matter. In order to
investigate this, data for each of the 12 strategy categories
separately were subjected to an analysis of variance involving
grade level, high-low strategy teacher, and subject matter as
variables.

Subject matter had a significant effect on the use of
several categories. The transformation strategy was used more
in mixed subject matter (j = .48)'than in language arts
classes (R = .04), E(1, 57) = 9.93, $ = .003. This difference
was stronger among high strategy teachers than among low
strategy teachers, E(1, 57) = 6.61, g = .013. Specific aids
were also used more often in mixed subject matter classes (EL=
1.03) than in language arts classes (j = .14), E(1, 57) =
11.96, g = .001. Conversely, two other categories were used
more often in language arts classes. Deduction was more
common in language arts (13, = .79) than in mixed subject matter
observations (A= .25),E(1, 57) = 19.77, g= .000, especially
among high strategy teachers, E(1, 57) = 18.27, g = .000.
And, finally, exclusion was used more often in language arts

= .21) than in mixed topic classrooms (II = .08), E(1, 57)
6.73, g = .012, with differences shown primarily by high
strategy teachers, E(1, 57) = 4.07, g= .048. Thus, for four
of the twelve strategy categories, subject matter differences
influenced usage in ways that reflect the demands of the
subject matter. Effective mathematics instruction involves
helping the child access the meaning of concepts either by
concrete representation through the use of specific aids or in
the use of tr:ansformation strategies that show the
relationship between the concept being learned and some
simple, already mastered concept the child possesses.
Language arts instruction, on the other hand, often requires
the child to use the materials given (letter, word, sentence
or picture context) in order to deduce the meaning of a word
or larger unit of text, when such meaning is not initially
available to the child. Exclusion, a less frequent strategy
suggestion, was sometimes mentioned as a technique for dealing
with language arts workbook exercises or tests in which some
variant of a multiple choice format was present.

Because of the small number a strategies from each



Teachers' Views 1 Children's Memory Bkills: Ouestionnaire

In order to learn about how teachers view their
children's memory and study strategy skills, we asked each
teacher to complete a questionnaire developed on the basis of
the memory development literature. The questionnaire asked
teachers to report on their expectations for task performance
by children of three achievement levels: high, average, and

-low achievers. They were also asked to tell us what they
would expect of the *ideal* child of the grade level that they
taught On some items, they also told us what they thought the
*best* answer would be, in terms of successful memory
performance. The tasks were constructed to tap different
aspects of memory task performance, metamemory, and self-
regulatory skills.

Method

Bubjects. Analyses were carried out for questionnaires
obtained from 59 teachers, including 16 teachers of children
in grades K and 1, 19 teachers of grades 2 and 3, and 24
teachers of grades 4 through 6. These teachers had
participated in the classroom observations and had also been
interviewed prior to their being asked to complete the
questionnaire. Three teachers did not complete the
questionnaire parts of the study at all, one because she took
a leave of absence from school. Data from seven additional
teachers who had worked on parts of the questionnaire were
eliminated from analysis because important questionnaire items
were not answered. There were no consistent patterns of
ommision of items by these teachers; rather, failures to
complete parts of the questionnaire appeared to reflect
hurried or careless responding.

Questionnaire. The questionnaire contained sections
dealing with teachers' views of several aspects of memory
development. The first section, entitled *How Children Carry
Out Memory Tasks,* (Table 8) was concerned with memory task
performance. It describes three tasks often used in memory
research, and asks teachers to indicate how they would expect
the children in .their classes to deal with each of these
tasks. Teachers Were asked to indicate how they would expect
children in their high, average, and low achievement groups to
perform, what they would expect of an ideal child of that
grade level, and which answer would be the best in terms of
successful completion of the task. The tasks tapped views
concerning a relatively unsophistocated skill (rehearsal for
serial recall), a more complex skill (organizing to-be-
recalled items according to semantic relationships), and
a:other more complex developmental acquisition, the ability to
self-test in order to regulate strategy use during study for
recall.

The second part of the questionnaire assessed the
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Table 8

Items Assesdihg Teachers' Expectations for Children's Memory Strategy Use

Now Children Carry Out Memory Tasks

Ile have written descriptioni below of some memory tasks that
children might perform and ways that they could study in order to
remember. Alternative ways of studying are given under "A', "8",
"V, and "0".

Please answer the questions by circling the letter of tha al-
ternative that you think would be most characteristic of the group
of children specified. Notice that we would like you to consider
first the five children in your class who are the most outstanding

achievers.. Next, please answer for five children who are about av-
erage in achievement in your classroom. Then, consider the five
children in your classroom who art lowest in achievement. and indi-
cate how they might approach each memory activity.

h.

Next, we would liken you to think about what you would expect of
an IDEAL child of the grade level you teach: That is, a child who
is performing appropriately for his/her developmental level and whom
you would enjoy having as a member of your class. Please answer the
next question for this IDEAL child.

The last question asks you to evaluate the alternative study ac-
tivities, in terms of which would be the best one to use in preparing
for recall.

5C

The child is shown a set of pictures of moon objects, arranged in a row on cards

like that sham below. The goal of the task is for the child to recite the list of

pictures in order, from left to right, when the pictures are no longer in view.
The child is given two minutes to study the pictures, and his or her study behavior

is observed. Recall is checked at the end of the two-minute period.

dog (pencil, lal broom D
A. The child looks at the pictures at the start of the study period but

gets distracted by other things in the room for most of the last minute.

B. The child says the names of the pictures one at a time, repeating each

label five times in a row. Rehearsal would sound like this: "Deg, dog,

dog, dog, dog, pencil, pencil,..."

C. The child says the names of the pictures consecutively, from left to
right, first while looking at the pictures and then with his eyes U.-led

coy. Rehearsal would sound like this: "Dog, pencil, hat, eggs, man,

cup...."

D. The child looks carefully at each of the pictures and is not distracted

from the task during the two - minute period.

Mich of the study activities above would you expect the five children in your

class who are highest in achievement to use? (Circle one) A B C D

llhich of the study activities above would you expect five children in your class

who are average in achievement to useABCD

Ulrich of the study activities above would you expect the five children in your

class who are lowest in achievement to use? A 8 C D

Ulrich of the activities would you expect from the IDEAL child of the grade level

you teach1ACCO
Mich of the four activities would be the most useful in preparing fur

recall? A B C 0

BEST COPY Am. is
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teacher's views of children's metamenory abilities. An

example of the items used here is shown in Table 9, entitled
"What Children Know About Memory." The five items used were
constructed to represent fairly simple acquisitions of
metamemory knowledge that should already be present at the

lower grade levels (savings in relearning, factors affecting

loss of information from short term memory) and also more
complex concepts that are typically acquired later in
de'Velopment ( retroactive interference, gist versus verbatim
recall, and primacy-recency effects). Items were taken from
Kreutzer, et al. (1975) and from Moely, Leal, Taylor & Gaines

(1981). Aeain, teachers were asked to read alternative
answers for each item and to indicate what they would expect

of the children in their classrooms. As before, separate
evaluations were obtained for high, average, and low
achievers, for the ideal student of the grade level, and for
the "best" answer that a child could give,

The third part of the questionnaire, the Children's
Memory Abilities Scale (CMAS) was concerned with several
aspects of children's memory abilities. Items were developed

on the basis of a review of the literature to tap various

aspects of children's aemory knowledge that were not assessed

in the second section, above (knowledge about studying: that
one should study in different ways for different kinds of

test, that length of study is often correlated with amount
learned, that it is easier to study in a quiet place than a

noisy one; knowledge about materials to be learned: that
amount of material to be learned is related to task
difficulty, that familiarity of material affects ease of

learning, and being able to distinguish easy from difficult
items; and one item assessing knowledge about learners: that

age of child is often related to learning ability). Next,

memory strategy use was assessed by asking teachers to
describe their children's use of a variety of strategies that

ranged from fairly rote activities (say the names of items

over and over, write items over and over) to strategies based

on elaboration of the meanings of items to be learned (relate

items by making up a sentence about them, group related items

together, create visual images), to a higher order self-
regulatory strategy (plan and organize work). Finally, memory
monitoring, the ability of children to keep track of how their

studying is proceeding and to understand the operations of
their own ongoing memory processes as the basis for self-
regulation, was assessed in several items that asked teachers

to judge their students' abilities. Items asked if children
could evaluate how well they knew something (can the child
determine whether or not more study is needed, can the child
judge whether a test answer is correct; can the child
distinguish between things not known and things previously
known but temporarily forgotten, can the child predict exam
performance) and if they could make appropriate decisions

about how to study effectively (can child apportion study time

according to item difficulty, can child judge relative
effectiveness of two ways of studying, will child study
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Table 9

Items Assessing Teachers' Expectations for Children's Memory Knowledge

What Children Know About Poor/

Below we have written some descriptions of situations in which

s child is asked about memory activities. Please read each descrip-

tion end then think about how you would expect the children in your
classroom to answer the westicws about each situation. We have pro-

vided four different answers that children might give for each item,

labeled "A", "8', "C", and "D".

Pleases answer the questions by circling the answer that you would

expect to hear from the groups of children indicated. Notice that we

would like you to consider first the five children In your class who

are the most outstanding achievers. Next, please answer for five child-

ren who are *bout average in achievement in your classroom. Thin, con-

sider the five children in your classroom who are lowest in achievement,
and indicate how they might answer each question.

Next, we would like you to think about what you would expect of
en IDEAL child of the grade level you teach: That is, a child who is

performing appropriately for his/her developmental level and whom you

would enjoy having as a member of your class. Please answer the next

question for this IDEAL child.

The last question asks you to evaluate the alternative ans%ers.
In terms of which would be the best answer for a child to give.

"Jim and Bill are in science class. The teacher wonted them to
learn the nnses of all the kinds of birds they might find in their

city. Jim had learned them last year and then forgot then. 8111 had

never learned them before. Do you think one of these boys would find

it easier to learn the names of all the birds?' Which one? Why?"

A. "It would be easier for Jim, because he would remember
about the birds from that he had learned before."

D. "It would be easier for Bill, because he wouldn't get the
names confused with what he had learned before."

C. "It would be easier for Jim, but I don't know why."

D. "I don't know.'

Which of the answers above would you expect from the five children in

your class who are highest in achievement? (Circle one) A B C D

Which of the answers above would you expect from five children in your

class who are avenge, in achievement? A8CD
Hitch of the answers above would you expect from the five children In
your class who are lowest in achievement? A 8 C D

Which of the answers would you expect fmmo the IDEAL child of the grade

level you teach? A B C 0

Which of the four alternatives is the BEST answer a child could give?ABCD

BEST COPY AVAILABLE
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Table 8, continued

The child is shown a sat of pictures of common objects, arranged on cards in a
random display like that belcwa The child is told that he or she should learn
the names of the cards, in order to repeat them from reenory. The cards
can be recalled in any order that the child wants to use. The child is given
three minutes to study the pictures, and his or her study behavior is observed.
Recall is obtained at the,ond of the thretAidnute study period.
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A. The child locks at the pictures at the start of the study period but
gets distracted by other things ih the room for most of the last minute.

8. The child says the noes of the pictures over and over to him/herself,
while looking at each in turn.

C. The child moves some items to put them in pairs with others (grouping,
for example, sock and foot, hand and hot dog) but leaves other pictures
unsorted.

D. The child sorts the items Into categories of related things (food,
clothing; and body parts) and studies than in these sets.

E. The child looks at the pictures intently and Is not distracted from
the task during the two-minute period.

Which of the stud activities above would
you expect the five children in your

class who are hi in achievement to use? (Circle one) A b C 0 E

Which of the study activities above would
you expect five children In your class

who are average in achievement to uselAIICOE
Which of the study activities above would you expect the five children in your
class who are lowest in achievement to use? A 5 C 0 E

Which of the activities would
you expect from the IDEAL child of the grade levelyou teechlA5CDE

Which of the five activities would be the most useful in preparing forrecell?ABCDE

55

Suppose that the child
received a task just like the last task described above, but

with one chen?e in the instructions.
Now the Child is asked to study the items as

long as he or Octants
to,and to indicate when

he/she knows them by ringing a bell.'Mon the bell is rung, the teacher will
ask the child to recall the item seen.

A. After studying, the child gives him/herself
a little test to see if he/sheknows all of the items.

When the child can say them correctly in practice,he/she will ring the bell.

D. The child will say each item to hie/herself
a fixed nmiber of times(e.g., three times, five times) and then will ring the bell.

C. The child will look at some of the items,
and then will ring the bell.

D. The child will look
at and say each Vale just

one time, and then willring the bell and say the items as quickly as possible.

thich of the study activities
above would you expect the five children in your:lass who are highest

in achievement to use? (Circle ont)AbCD
Mich of the study activities

above would you expect five
children In your classrho are average in achievement to use? A B C 0

Agich of the study activities
above would you expect tke five children in your:lass who are lowest in achievement to use? ilOCO

Which of the activities
would you expect from the IDEAL child of the grade levelou tetchlAUCD

'each of the fuurectivitiesmuld
be the most useful In preparing forecall?AbCD

BEST COPY AVAILABLE
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Table 9, continued

"If you wanted to phone your friend and someone told you the
phone number, would it make any difference if you called right away
afte?r you heard the number or if you got a drink of water first?
Hhy"

A. don't know.'

B. "It wouldn't make any difference whether you called right
away or got a drink first "

C. "It would be better if you phoned first, but I don't know
why.'

D. You should phone first, because otherwise, you might
forget the number while you Kent to get a drink."

Which of the answers above would you expect from the five children in
your class who are highest in achievement? (Circle one) A B C 0

Hhich of the answers above would you expect from five children in your
class who are average In achievement? A B C

Hhich of the answers above would you expect from the five children in
your class who are lowest in achievement? A B C D

Mich of the answers would you expect from the IDEAL child of the grade
level you teach? A B C 0

Mich of the four alternatives is the BEST answer a child could give?ABCD

57

"One day two friends went to a birthday party and they met eight
children that they didn't know before. I'll tell you the names of the

children they met: Dill, Fred, Jane, Sally, Anthony, Jim, Lois, and
Cindy. After the party one friend went hone and the other went to
practice a play that he was going to be In. At the play practice he met
seven other children he didn't know before, and their naves were Sally,

Anita, David, Merle, Jim, Dan, and Fred. At dinner that night Loth child-
ren's parents asked them the names of the children they met at the birth-

du party that day. Mich friend do you think membered the most-1E-e
one '.ho went home after the party, cr the one.mho went to practice in the
play where he met some more children? 41,y?"

A. "The one who went straight hems would remember more, but
I don't know why."

B. "The one who went to the play would remember more, because
some of the children at the play had the same names as
those at the party, so it would remind him."

C. "I don't know."

O. "The one who went straight home would remember more, because
he wouldn't let mixed up by hearing all the other nares
of the children at the party."

Mich of the answers above would you expect from the five children in

your class who are highest in achievement? (Circle one) A B C 0

Mitch of the answers above would you expect from five children In your

class who are average in achievement? A B C 0

!filch of the answers above would you expect from the five children in

your class who are lowest in achievement? ABCD
Hhich of the answers would you expect from the IDEAL child of the grade

level you teach? .ABCD

qhich of the four alternatives is the BEST answer a child could give?

A 8 C n

BEST COPY AvAILAbLt. 58



Table 9, continued

"The other day I played a record for a girl. I asked her to listen
carefully to the record as many times as she wanted so she could tell me
the story later. Before she began to listen to the record, she asked me
one question. 'Am I supposed to remember the story word for word, just
like on the record, or can I tell you in ay own words?' Mich would be
easier for her to do, to learn the story wrA for word, or In her own
words? hhy?"

A. "I don't know."

B. "It would be easier for her to learn to say it in her own
words, because she could just explain the general idea.
If she had to do It word for word, she might forget
some of the words and that would ruin the whole story."

C. "It would be easier for her to learn to say it word for word,

because she would listen to each of the words on the
record very carefully."

D. "It would be easier for her to learn to say it in her own
words, but I don't know why."

Mich of the answers above would you expect from the five children In
your class who are highest in achievement? (Circle one) A B C

Mich of the answers above would you expect from five children in your
class who are average in achievement? A B C D

Uhich of the answers above would you expect from the five children In
your class who are lowest In achievement? A 0 C 0

Mich of the answers would you expect from the IDEAL child of the grade
level you teach? A B C D

Hhich of the four alternatives is the BEST answer a child could give?ABCD

59

A person asking questions shows the child cards that have
pictures of commsn objects on them. "How suppose I wanted you to re-
weaber these pictures, so that you could say them back to me in the
sane order that I use when I show them to you. Mich ones do you
think would be easiest to member: the ones I show you first, the
ones at the end of the set, or the ones in the Middle? !hyr

A. "They would all be the same. It wouldn't make any differ-
ence if they cane first or last or in the middle."

B. "The ones at the end would be easiest to remember, because
you just finished seeing them and would still have
then on your mind."

C. "The ones at the beginning would be easiest, because you
saw them first."

D. "I don't know."

Hhich of the answers above would you expect from the five children In
your class who are highest in achievement? (Circle one) A B C D

Mich of the answers above would you expect from five children in your
class who are average in achievement? ABC!?
Hhich of the answers above would you expect from the five children in
your class who are lowest in achievement? ADCD
Mich of the answers would you expect from the IDEAL child of the grade
level you teach? A B C 0

Mich of the four alternatives is the BEST answer a child could give?ABCD
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differently when recall is expected than when no such test is
to be given).

The CMAS consisted of 21 items (7 tapping each of the
domains described above), randomly arranged in two different
orders for presentations. Teachers were asked to work through
the items so as to describe children in their classrooms who
were high achievers, average achievers, and low achievers, and
also to describe the "ideal" child for the grade level taught.
A response sheet is shown in Table 10.

Bram=
Analyses were made to examine teachers' expectations for

children's memory skills and knowledge. The first question
concerned teachers' views of memory strategy use by children.
Responses made on questions concerning strategy use in serial
recall, free recall, and recall readiness tasks were examined,
as were items concerned with memory strategies taken from the
CMAS. For both the free recall and recall readiness tasks,
teachers' expectations for strategic lehavior increased over
grade level (Table 11). Major differences were also expected
as a function of children's achievement level, with increasing
use of appropriate strategies expected among students of
higher achievement levels. For serial recall, viewed by
teachers as the easiest of these three tasks, no grade
differences were found. Teachers expected both high and
average achievers to use appropriate strategies (rehearsal) in
serial recall. In their evaluations of the seven strategies
queried on the CMAS, teachers showed strong expectations for
variation in performance as a function of the child's
achievement level, as indicated in Table 12, and showed grade
differences in expectations on several scales. For two
relatively immature strategies (saying or writing items
repeatedly) , teachers' expectations varied as a function of
both grade level and achievement criterion: Teachers at
grades K-1 expected high use of these immature strategies by
their high achievers, teachers at grades 2-3 expected highest
use by average achievers, and teachers at grades 4-6 expected
high use by low and average achievers. Self-testing as a way
to evaluate learning was expected to increase with achievement
level among teachers at grades K-1 and 4-6; for teachers of
grades 2-3, average as well as high achievers were expected to
show high use of self-testing. Other items concerning
strategy use did .not show grade level differences that might
be expected on the basis of the memory development literature,
although teachers were likely to describe achievement level
differences within their classrooms.

teachers' views of their children's memory knowledge was
assessed with items concerning metamemory and seven items from

the CMAS (Table 13). On all items, teachers expected major
differences as a function ok achievement level. An exception
is an item on the CMiq concerned with age differences in

memory ability, for which teachers expected low achievers to
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Table 10.

The Children's Memory Abilities Scale

1

Shildren's Memory Abilities

In this section, we'd like to get an idea of what the children in your class

know and can do about memory. We have written very brief descriptions of some kind
of skill or understanding this a child eight have. Please go through the set of

descriptions and consider in turn each of the following groups:
First, think of the five children in your class who are the most outstanding

achievers. Which of these skills or concepts would you expect these children to

have? Please check in Column 01 all that you would expect your five top achievers

to show.
Second, consider five children is your class who are *cut average in achieve-

ment. kittch of these skills or concepts would you expect your the average

achievers to show? Please chock all skills that are characteristic of the 'average

achiever" in Column 02.
Third, consider the five children in your class who are the lowest achievers.

Which of these skills or concepts would yck expect your lowest achievers to show?
Please check all of the skills they would show in Column 13, labeled 'low achiever.'

Finally, in Column 04, labeled 'IDEAL,' please check those skills and concepts
that you would expect of an IDEAL. child of the grade level you teach; that is, a
child who is performing appropriately for his/her developmental level and whom you

would enjoy having as a member of your class.

01 02 03 14
Top Average tow

achiever achiever_ achiever IDEAL
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OINIMINNI

Children are able to judge the relative
effectiveness of two different ways of

studying the sane arterial.

Children are able to plan and organize
their study activities without assistance.

Children engage in self-testing to sea if

they have learned something fe.g., giving
themselves the test. practicing the steps
involved to see if they can get than

right, etc.).

Children know that they should study in
different ways for different kinds of
tests--distinguishing, for instance.

between a multiple-choice and an essay
test. or a true-false and a short answer

test.

Children write It over and over as a

way of remembering them.

Children can distinguish harder from

easier study item.

Children are able to divide their study

time so that difficult It are studied

for a longer time than are easy items.

11

Top

.11

f2
Average

achiever

e

03 04
Low

achiever na

IMMINIMMININO

11111MINN

,..... Of=01...

P
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Children are able to mike op a sentence
about two unrelated it as a way of
reembeming than together.

Children are able to judge correctly that
they know something and don't need to study
it further.

Children realize that a shorter list is
easier to remember than o longer one.

Children are able to distinguish between
things they don't know and Nines they
have known in the past but can't think of
at this moment.

Children are able to predict accurately how
well they will do on exams ct school.

Children realize that studying longer will
load to better learning than very brief
study will.

Children are able to study items by saying
the names of the it over and over to
themselves.

Children know that grouping together related

items can be helpful in trying to remember
them.

Children realize that it is easier to study

when one's surroundings are ouiet than when

a great deal of Mite is going on.

Children know that familiar things will be

easier to learn than are things entirely
new to them.

Children art likely to est different kinds
if study techniques when told to 'remember'

something than they will if told simply to
look over the material.

Children believe that older children are
better able to remember things thin

younger children are.

Children are able to judge whether an

answer given on a test is correct or

incorrect.

Children say that they can create visual
Images in order to help them remember.
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Table 11

Changes in Teacher expectations lcu pAcall Task performance

Ail a Function DI Grade Level

Grade Level

K=1

(n=16)

2=1

(n=19)

.4.7.1

(n=24)

OVERALL

(n=59)

Free recall 1.08 1.34 1.40 1.29

Recall readiness 1.33 1.58 1.79 1.60

Serial recall 1.67 1.68 1.78 1.72



Table 12

Mean firaLea Assigned 12 Bigh._ Average. and Law iichiav_ers.
Teachers f2g Memory Strategy Items fxom the cmag,

Memory Stgate.g.t Item

1) Children are able to
study items by saying the
names of the items over
and over to themselves.

2) Children write items
over and over as a way of
remembering them.

3) Children say that they
can create visual images
in order to help them
remember.

4) Children are able to
make up a sentence about
two unrelated items as a
way of remembering them
together.

5) Children engage in self-
testing to see if they have
learned something (e.g.,
giving themselves the test,
practicing the steps involved
to see if they can get them
right, etc.).

6) Children know that
grouping together related
items can be helpful in
trying to remember them.

7) Children are able to
plan and organize their
study:activities without
assistance.

Achievement

High Aza

Level

OverallLau

.61 .81 .59 .67

.44 .63 .64 .57

.69 .33 .07 .37

.49 .17 .03 .23

.83 .47 .12 .47

.80 .42 .15 .46

.74 .25 .00 .33
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Table 13

Rum scores Alzigngsl Q High. Average, and L91111allievers jay
Teachers flu Emory Enowledge Items from the CMAS.

Mac= Knowledge, Item Achievement Level

High

1) Children realize that a .86
shorter list is easier to
remember than a longer one.

2)Children know that .81

familiar things will be
easier to learn than are
things entirely new to
them.

3) Children can distinguish .85

harder from easier study
items.

4) Children realize that it .83
is easier to study when one's
surroundings are quiet than
when a great deal of noise
is going on. .

5) Children realize that .71
studying longer will lead
to better learning than very
brief study will.

6) Children know that they .54
should study in different ways
for different kinds of tests- -
distinguishing for instance,
between a multiple choice and
an essay test, or a true-false
and a short answer test.

7) Children believe that .39
Older children are better
able to remember things than
younger children are.

A= Law Dverall

.85 .73 .81

.76 .51 .69

.71 .42 .66

.69 .32 .62

.51 .22 .48

.20 .03 .26

.49 .59 .49



show greater awareness than high achievers did. Although
there was no grade difference on the metamemory items,
responses varied with grade level for memory knowledge items
on the CHAS. This effect reflected teachers' expectations for
increasingly complex knowledge over grade. When individual
items were examined, a statistically significant grade
difference appeared only for an item concerned with children's
awareness of the need to vary study depending upon the nature
of the examination that would be used to assess knowledge.
Teachers at the highest grade level expected children to show
such understanding to a greater extent than teachers at the
earlier grades did.

Teachers' views of their children's ability to monitor
the state of their knowledge or to use appropriate control
processes to regulate study were examined on several items
from the CMAS (Table 14). On these items, again, teachers
showed strongly different expectations as alunction of the
child's achievement level; however, there were no differences
as a function of grade level. Overall, there was less
difference between teachers of different grades in their
expectations for metamemory and memory monitoring and control
activities than might be expected on the basis of the research
literature. Lack of change across grade appears to reflect
the high expectations for children by teachers at the earlier
grade levels.

Analyses of teachers' expectations of the ideal child of
the grade level taught revealed no differences by grade,
indicating that teachers had perhaps unrealistically high
expectations at some age levels for the performances of their
children. On the metamemory recall performance items,
teachers were also asked to indicate the alternative that they
considered the "best" response. Analyses indicated that
teachers' "ideal child" was significantly lower (less mature,
less accurate) on each measure than the teacher's view of the
"best" response, but that this discrepancy did not vary across
grade level. Teachers thus held idealized views of what their
children should be able to do that did not differ across grade
level, but that were less mature than their own ideal of
excellent ( "best ") performance.

Discussion

This study attempted to find out what teachers do in the
e.lementary school classroom to encourage study and memory
strategy use and also, assessed their knowledge of children's
developing memory and metacognitive skills. Little
information on how memory activity is regulated or encouraged
in the classroom has previously been available. Such
information is important tb our understanding of how memory
processes, the capacity to generate effective strategies, and
the understanding of components of memory develop in the young
child. Similarly, little information has previously been



Table 14

Re_an Bcorea lisitigned sigh. Average. and Lot Arjacy_es1
Teachers flu Memory Monitoring And Control Items from thg LAM

Kenguy Monitoring item Achievement Laysl

1) Children are able to
distinguish between things
they don't know and things
they have known in the past
but can't think of at this
moment.

2) Children are likely to
use different kinds of study,
techniques when told to
remember something than they
will if told simply to look
over the material.

3) Children are able to
judge whether an answer
given on a test is correct
or incorrect.

4) Children are able to
judge correctly that they
know something and don't need
to study it further.

5) Children are able to
predict accurately how well
they will do on exams in
school.

6) Children are able to
divide their study time so
that difficult items are
studied for a longer time
than easy items.

7) Children atz able to
judge the relative effective
ness of two different ways of
studying the same material.

High LC& Overall

.71 .54 .31 .52

.81 .47 .24 .51

.80 .46 .08 .45

.85 .44 .03 .44

.69 .32 .12 .38

.64 .36 .05 .35

.69 .17 .00 .29



available about how teachers conceptualize children's memory
skill or knowledge. The several components of the present
study attempted to gain info :nation about how teachers teach
memory, as well as how they conceptualize its development.

In the first part of the study, an observational scheme
involving both time- and event-sampling components was
developed, in order to learn about teacher encouragement of

study and memory activity. The obs *rvational scheme was one
that could be used reliably to observe teaching activity in
classrooms of grades K through 6. Although some previously
used observational schemes have been concerned with the
teacher's influence on cognitive processes in children's
learning (Dunkin & Biddle, 1974; Simon & Boyer, 1974), none
has been concerned with describing teacher's strategy
suggestions or teachers' efforts to suppress strategy use in

children, or with the teacher's encouragement of metacognitive
understanding in children.

The observational scheme yielded four factors that
reflect the nature of activities observed in the classroom,
including interactive teaching, responses to children's
errors, the conveying of task-related information, and
finally, the factor of greatest interest for the present
study, one concerned with cognitive processes and strategy
suggestions. Observational categories grouping together to
constitute this factor were the teacher's suggestions about
strategy use, feedback about the importance of employing the
strategy (a behavior seen as encouraging metacognitive
understanding in the child), information about appropriate
cognitive processes to be used in dealing with a task,

directives to stop using a strategy that the teacher wanted to

suppress, and finally, an infrequently used category, in which
the teacher asks the child to give feedback by asking
questions concerning the lesson or assignment. Thus, the
factor analysis suggests that the tendency of a teacher to
focus on the manner in which children should process
information involves several interrelated activities that are
relatively independent of other activities carried out in the

course of classroom teaching.

A teacher can be active in the classroom without
necessarily being' concerned with providing information about

how to process information effectively. Th- tendency to make
such suggestions is not simply a matter of being an active,"

*involved," or "concerned" teacher. What variables influence
the teacher's tendency to offer suggestions about cognitive
proceises and strategic ways of dealing with classroom tasks?

The present study suggests several aspects of the classroom
environment that influence a teacher: 1) the grade level of
the class, which reflects the level of cognitive development
of children, has an effect on the teacher's tendency to give
strategy suggestions and tends also to affect his or her
emphasis on cognitive processes in general; and 2) the subject
matter of the classroom also has an impact on the teacher's
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concern for cognitive processing activities. Each of these
aspects is considered in detail below. There may also be
personal or educational background correlates of the teacher's
tendency to engage in these activities, although limited
efforts to identify these in the present study were not
informative.

Of major interest in this research was the question of
differences among grade levels in the ways in which teachers
encouraged cognitive activity by children. There is an
extensive literature demonstrating differences in the ways
that children approach memory tasks (Brown, et al., 1983;
Flavell, 1970; Hagen & Stanovich, 1977; Lange, 1978; Moely,
1977) and differential effects of training procedures as a
function of the child's developmental level (Moely, et al.,
1982; Pressley, et al., 1982). It was reasonable to expect,
then, that teachers would also vary according to the grade
level of the children they teach in the kinds of activities
they encourage in children. Probably the most notable
findings are that teachers' use of suggestions regarding
cognitive processes and strategies tended to peak at the
secondthird grade level, and similarly, that strategy
suggestions were shown significantly more at this grade than
at either lower or higher levels. This finding accords well
with the research literature, in which children of these grade
levels have been shown to be unlikely to generate effective
strategies in all but very simple learning situations and also
unsophisticated in views of their own memory processes, but to
be very amenable to training in memory strategy use (Leal et
al., in press; Moely et al., 1969; Naus, Ornstein, & Aivano,
1977); Ornstein, Naus, & Stone, 1977; Paris, et al. 1982;
Ringel & Springer, 1980). It appears that teachers have some
awareness of the potential for training with children of this
developmental level. Such an awareness may result from the
fact that teachers interact closely with students and can
observe when children are responsive to strategy instruction.
On the other hand, subject matter at these grade levels
becomes increasingly demanding. In mathematics,
multiplication and division are introduced, procedures which
are usually difficult for children to grasp. The use of
specific aids in the form of manipulatives, i.e. aids for
multiplication and division, is high at these grade levels.
In the language/arts area, the requirements for learning of
vocabulary and spelling words increase in second and third
grade, which may account for the large number of rote
learning, elaboration and deduction strategies suggested by

teachers. Thus, teachers seem to be sensitive to the
potential for students at the intermediate grade levels to
benefit from strategy training, and this sensitivity, combined
with the increased demand of the subject matter at these
grade levels for independent study and effective memory
activities, may combine to produce a focus on effective study
and memory strategy emphases in teaching.

Examination of the nature of teacher behaviors occurring



in conjunction with strategy suggestions revealed another
change over grade level that acccrds well with the
developmental literature. Teachers were increasingly likely
over grade level to accompany a strategy suggestion with an
explicitly stated rationale for its use. The teacher might
indicate that the strategy would aid memory or that it might
help the child deal more effectiyely with a difficult task.
Research has shown that developmentally mature children are
more aware than younger of their own memory processes
(Kreutzer, et al., 1975) and also better able to benefit from
training in general cognitive strategies (Brown, et al.,
1979). Teachers seem to show an implicit awareness of these
developmental changes in their suggestions to children.

Another difference across grade level indicates that
teachers are aware that children may need qualitatively
different aids in their learning as they get older.
Instructions to utilize Specific Attentional Aids and Specific
Aids for Problem Solving were given more often to children at
the lower grade levels, who would be expected to have more
problems maintaining attention to a task and following the
teacher's instructions. Teachers also encourage younger
children to rely on representations of math and science facts
by means of concrete objects. However, in the upper grades,
teacher's suggestions shift to the use of general aids. At
this stage, children who have learned how to use such aids as
dictionaries, glossaries, or the library, can do so with
minimal instruction. Teachers seemed to recognize the need to
make children less dependent on the instructor's help, and
thus prepare them s2')wly for the tasks to be encountered in
later grades. The shift in type of aid suggested across grade
levels therefore supports the hypothesis that most elementary
school teachers have some notion of developmental changes in
children's cognitive abilities.

Teachers' expectations for their children's memory
abilities also showed an awareness of developmental change, in
several areas that have been identified through research as
ones in which notable improvements are shown with age.
Teachers expected greater use of relatively mature recall
strategies of organization and self-testing among children at
the higher grade, levels, a view that is well-supported by
research literature (Flavell, et al., 1970; Moely, 1977).
Increasingly complex memory knowledge was expected over grade
level, as well, and variations in the nature of strategies
used in memory tasks were described as a function of both
grade-and achievement levels. Again, these expectations are
well 'supported by research literature on metamemory (Flavell &
Wellman, 1977; Rreutzer, et al., 1975) and on the development
of strategies in memory (Flavell, 1970.Hagen, Jongeward, &
Rail, 1975; Leal, et al., in press; Moely, et al., 1969).
Another very strong indication that teachers are aware of
developmental change is the pervasive and strong
differentiation that teachers made between expectations for
their high, average, and low achievers. If one views this
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classification as reflecting different developmental levels
within a classroom, it is clear that individual teachers are
highly tuned to expect differences in all kinds of memory
abilities as a function of the relative maturity of the child.
At the same time, however, there were a number of areas in
which research has described notable developmental change
during the elementary school years but in which teachers did
not show differences in their grade-related expectations. In
relationship to developmental changes in memory knowledge and
monitoring and control processes described in the literature,
it appears that teachers at the earlier grades (especially
kindergarten and first grade) expected more mature and
sophisticated memory skills than their children would be
likely to demonstrate. Further, the lack of grade level
differences in expectations for the "ideal" child of that
grade also indicates overly optimistic views by teachers of
young children of their children's cognitive and memory
abilities.

A second variable affecting teachers' suggestions for
study was the subject matter of the lesson on which the
teacher and child were working. While interactive teaching,
responses to error, and communication of task-related
information factors were all relatively stable across
different classroom lessons, the observational categories
involved in Factor 2 were affected by the nature of the
subject matter. More suggestions for how to deal cognitively
with a lesson were made by teachers observed in lessons that
involved mathematics activity than for those concerned only
with language arts lessons. It seems reasonable that in
teaching mathematics teachers would spend time helping
children think through the processes involved in
conceptualizing and carrying out the step-by-step procedures
involved in mathematical performance. Subject matter
differences were also shown for the use of several of the
categories derived from analyses of the strategy suggestions
made by teachers. Here, instruction that included mathematics
more often involved the use of transformations and specific
aid strategies, which are both useful t, hniques to help the
child understand a mathematical procedure by assimilating it
to something already known or representing it in a relatively
concrete fashion. Language arts activities often involved
deduction as a means of deriving meaning from text by using
cues from the material (either from illustrations, content of
the text, or from the word or grapheme environment in which
the unknown unit was embedded) to make sense of the material
being:read. Similar strategies for reading comprehension have
been described by Cunningham, Moore, Cunningham & Moore
(1983), who discuss the importance in reading of attending to
important information and using the content to iilLIL
information that is necessary for understanding.

In the analyses of the event descriptions made of
teacher's suggestions about strategy use or suppression, it
was. found that several types of strategies were more often
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instructed by teachers than others. Teachers often told
children to use specific aids, rote learning procedures,
strategies to direct and maintain attention, and deduction,
while they seldom asked children to form an image of to-be-
learned. materials or to systematically exclude wrong choices
to find the correct answer to a problem. Such findings can be
explained on the basis of the special needs of elementary
school teachers: Children need to be attentive in order to
learn, and teachers therefore need to maintain their attention
to the task through verbal task-specific prompts; children
have to memorize many spelling and math facts that have low
intrinsic meaning, a need which teachers seem to interpret as
need for rote learning techniques; children also depend
increasingly on applying knowledge learned in one task to
other tasks, and may thus be required to "deduce" correct
answers to problems on the basis of information they already
possess in addition to using aspects of the new material; and
finally, the use of specific aids, especially in the earlier
grades, enables teachers to maintain the child's attention to
the task or to demonstrate abstract principles in a concrete
way.

The finding that specific aids constituted most of the
*strategy suppressed" observations reflects the disagreement
among elementary school teachers about whether or not to allow
children to use their fingers as computational aids.
Teachers who suppressed the use of fingers sometimes justified
this by explaining to children that they would not be able to
use their fingers when they began to work on problems that
involved large numbers. As indicated by the analysis of
teacher behaviors accompaying strategy suggestions, teachers
often suggested another strategy at the same time that a
spontaneous strategy such as finger use was suppressed. Thus,
teachers who suppressed a strategy usually did so because they
wanted children to use other strategies. An argument can be
made that this is a developmentally appropriate decision on
the part of the teacher, since as children move from very
simple calculations, finger counting may become less efficient
than other representional aids such as number lines or
drawings made on paper of sets of items. Less in accord with
such a developmental orientation, however, was the behavior of
some first -grade teachers who seemed to suppress the use of
fingers as computational aids from very early in math
instruction. Siegler and his colleagues (Siegler, 1982, 1984;
Siegler & Robinson, 1982: Siegler & Shrager, 1984) have
suggested that finger counting is a useful procedure by which
young: children can form representations of mathematical
concepts. Teachers who suppressed finger counting in young
children sometimes told us that this was done in response to a
school system policy against the use of fingers as
computational aids. The same teachers sometimes encouraged
children to use other aids such as blocks or number ladders to
achieve the representation of number problems, a

representation that may be particularly important in the early
stages of mathematical concept acquisition.
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An important cluster of strategies that teachers
suggested, i.e. self-checking and metamemory instructions,
have their basis in activities researched by several
investigators (Brown, et al., 1979; Piave 11, et al., 1970;
Leal, et al., in press). Although suggestions made by
teachers in the present study somewhat resembled those
described in the literature, important differences are
evident. For instance, when suggesting activities categorized
as uself-checking" instructions, teachers usually gave only
vague instructions for children to check their work before
turning it in, or to keep track of steps involved in problem-
solving so that'they could go back later and find where they
had made an error. Results from training studies (e.g., Leal,
et al., in p. ess) indicate that children need explicit
instructions and feedback before they will benefit from
strategy training. These were rarely provided by teachers
observed in the present study. Instances in which teachers
modelled self-checking procedures were not observed: although
this might have substantially increased children's
understanding of what self-testing means. In Chapter 3, below,
evidence is presented to indicate that children of grades 1-3
rarely carry out effective self-checking activity in an
arithmetic task similar to tasks given in school. At leret at
these early grades, children need instruction, demonstrations,
feedback about performance, and other kinds of assistance to
carry out effective self-checking.

Metamemory instructions made by teachers in the present
study were usually limited to instructions that emphasized how
certain materials would help children in learning. Other
instructions gave information about why certain materials are
more difficult than others and how they can be remembered.
While these observations indicate that some teachers
recognized that children learn more effectively if they are
aware of their own memory processes, metamemory instruction
was not extensive. Since results from training studies have
indicated that feedback concerning strategy effectiveness may
be an important part of strategy training (Black & Rollins,
1982; Kennedy & Miller, 1976; Pressley, et al., 1984; Ringel &
Springer, 1980), children can only benefit from instructions
to think about their cognitive capacity. If children are made
aware of the limits of their memory, or made aware of the fact
that some procedures are more advantageous than others, they
are better able to monitor their progress toward mastery in a
given task. Although metamemory suggestions showed a
developmental increase, they never appeared with very high
frequency in teachers' suggestions. One implication of this
finding is that teachers, should be helped to instruct
metacognitive concepts in the context of classroom learning
situations.

In conclusion, teachers were observed to employ a range
of suggestions for cognitive processes and strategy use or
suppression in their work in elementary school classrooms,
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especially at the intermediate grade levels. Many of their
suggestions appeared to be appropriate and potentially
helpful aids to children's learning. Their expectations for
children's performance reflected some awareness of
developmental changes, but also showed a tendency to
overestimate children's skills, especially at the early
grades. The relatively brief, nonspecific kinds of
suggestions teachers often made about how their children
should use strategies may reflect their overestimates of
children's abilities to carry out memory activities and to
conceptualize memory phenomena. Teachers might have an even
greater influence on children's learning if their strategy
suggestions were more elaborated, more often included
demonstrations, and especially at the intermediate and higher
grades, included instruction in metamemory, focusing on the
benefits to the child of using the strategy suggested. It
appears that teachers could benefit by instruction designed to
produce an increased awareness of developmental changes in
memory and metamemory phenomena, a clearer view of what skills
can be expected in a child of the grade levels they teach, and
knowledge of the factors involved in effective training
procedures to modify children's typical approaches to various
learning tasks.
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Chapter 3. Study Strategies, Metacognitive Skills, and

Responses to Memory Strategy Training by Children Whose

Teachers Differ in Use of Cognitive Strategy Suggestions

It was demonstrated in the first study that teachers vary
considerably in the extent to which they suggest memory
strategies, give rationales for these strategies, and describe
cognitive processes useful in dealing with classroom tasks.
The present study was an exploratory effort to determine how
children are affected in their learning styles by exposure to
teachers holding differing orientations toward cognitive
instruction. Since more frequent use of strategy suggestions
was found at the lower elementary grades, children of grades 1
through 3 were selected for participation in this research.
On the basis of the observations made in the first study, it
was possible to identify a number of competent and interested
teachers who were similar on many of the measures obtained in
the first study, but who varied in our observational data on
the categories involved in Factor 2, Cognitive Processes and
Strategies. Children of high, moderate, and low achievement
levels from the classrooms of these teachers were seen in
individual sessions, in which they were exposed to several
tasks assessing memory strategy use, metacognitive knowledge
about memory and study activities, and the capacity to profit
by a simple training procedure designed to teach a memory
strategy. The observations were carried out in the last month
of the school year, when children had experienced
approximately eight months with a teacher who either gave
memory strategy suggestions frequently or rarely made such
suggestions. After such extensive exposure to a particular
teaching style, we felt that children might reflect their
teacher's approach to memory tasks. a

The tasks selected varied on their similarity to tasks
the child might encounter in school. A free recall task, in
which children could remember items effectively by employing a
category grouping strategy, was used to assess initial
strategy use and also, to evaluate the effects of a simple
training procedure on performance immediately following
training and also at a later point in the individual session.
This task was probably quite novel for the children, different
from the kinds of tasks typically found in the school setting.
Two other tasks, more similar to school activities, were also
used. One of these was a spelling task employing artificial
words, a task developed for use in previous research on
children's memory skills (Leal, et al., in press). The other
task assessed strategy use, and understanding in mathematics,
an area in which we often saw teachers making suggestions
about cognitive processes and strategies for understanding and
retaining information.

The aims of the present study, then, were 1) to compare
the performance of children varying in grade level,
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achievement, and teacher's teaching style on several tasks
measuring memory ability and strategy use, and 2) to evaluate
the effects of a brief training procedure on subsequent recall
task performance by children from these several groups.

Method

Subjects

A total of 64 children of high, moderate, and low
achievement levels were selected from 13 classrooms. At the
first grade level, 11 children (5 boys and 6 girls) were
chosen from the classrooms of three teachers high in strategy
use and suggestions about cognitive processes, while 12
children (7 boys and 5 girls) were from classrooms of two
teachers low in such suggestions. Second graders were 15
children (8 boys and 7 girls) from three classrooms of high
strategy teachers and 8 children (4 boys and 4 girls) from two
classrooms in which teachers infrequently suggested strategy
use or cognitive processing techniques. At the third grade
level, there were 12 children (6 boys and 6 girls) from two
classrooms in which teachers were high in strategy and
cognitive suggestions, and 6 children (3 boys and 3 girls)
from a classroom in which the teacher seldom made such
suggestions. Within each classroom, the sample was stratified
by sex and achievement level, for a total of 33 boys and 31
girls, including 24 high achievers, 21 moderate achievers, and
19 low achievers.

Achievement level was determined initially by the
classroom teacher's recommendation, which was checked by
obtaining the children's most recent scores on a standardized
achievement test, the Comprehensive Test of Basic Skills
(1975). Scores were percentiles based on national norms for
this test. Children categorized as relatively low achievers
averaged 47.6 (SD = 27.6) in reading achievement and 55.1 (SD
= 26.1) in mathematics achievement. Moderate achievers
averaged 65.4 (SD = 21.3) in reading and 75.9 (SD = 20.0) in
math, and children classified as relatively high in
achievement averaged 84.3 (SD = 14.0) in reading and 88.3 (SD
= 16.4) in math achievement.

Children's ethnic background was varied, with 24 white,
32 black, and 7 Oriental children, as well as one child from a
Spanish language backgroup in the sample. The mean
chronological age of the first graders was 82.3 months (SD =
3.3).: For second graders, mean age was 96.1 months (SD =
4.8), and among third graders, children averaged 107.8 months
(SD = 5.9).

The thirteen teachers from seven schools whose classrooms
were selected for the present study were identified on the
basis of observations carried out in Study 1. Eight teachers
were selected because they were observed to make frequent use
of suggestions regarding cognitive processes and strategies,
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while five other teachers were selected who appeared to be
equally positive, enthusiastic, and interested teachers who
rarely made suggestions about cognitive processes or
strategies. In order to check the appropriateness of our
choices, the eight high strategy teachers were compared with
the five low strategy teachers on measures derived from the
classroom observations. As expected, high strategy teachers
suggested a greater total number of strategies during
observations (M = 10.6) than did low strategy teachers (M =
3.0), £(1,7) = 13.48, = .008. Also, high strategy teachers
suggested strategies from a larger number of different
categories (among the 12 categories described in Chapter 2) (M

= 5.75) than did low strategy teachers (M = 2.6), E(1,7) =
45.3, R = .000. The two groups also differed on three
variables included in Factor 2 (Cognitive Processes and
Strategies), with teachers identified as high in strategy
suggestions showing significantly more descriptions of
cognitive processes, E(1,7) = 27.9, p = .001, more strategy
suggestions, E(1,7) = 9.64, R = .017, and more rationales for
strategy use, E(1,7) = 5.57, R = .050. Thus, for various
measures indicative of suggestions about cognitive activities
and processes to use in classroom work, the teachers selected
as high were in fact appropriately different from those
selected as low. It was our intention to identify groups of
teachers who were different in this aspect of teaching style,
but who did not differ in other ways. Data from the
observations suggests that this was in fact the case.
Teachers in the two groups did not differ on any of the
variables included in Factor 1 (I4teractive Teaching), Factor
3 (Teacher Responds to Errors), or Factor 4 (Communicating
Task-Related Information). The groups also did not differ in
the frequency with which procedural information was given, how
often children's inquiries about lessons were requested, how
often children were criticized, or how often attempts were
made to suppress children's strategy use. Comparisons of high
and low strategy teachers showed no differences between the
groups in age, years since receiving Bachelor's degree, years
spent in teaching, years of teaching the grade presently
taught, and number of children in the classrooms at the time
the present study was done.

Materials

For the free recall task, 40 line drawings measuring 6.3
x 6.3 cm (2.5 x 2.5 in) were prepared, depicting easy-to-label
Items from eight conceptual categories. The categories
represented were animals, body parts, clothes, foods, fruits,
furniture, people, and vehicles. Similar items have been
employed in a number of studies investigating recall in
elementary school age childTen (Black & Rollins, 1982; Moely &
Jeffrey, 1974; Moely, et al., 1969).

The spelling task, adapted from Leal, et al. (in press),
employed two-syllable, six-consonant nonsense words. These

were formed from Witmer's association values of three-place



consonant syllables (Underwood & Shulz, 1960) by combining two
syllables of 75% meaningfulness value (e.g., "grmlht," and
"hsbmdg"). Each word was printed in lowercase letters on a
12.8 x 7.7 cm index card (3 x 5 in). Paper and pencils were
made available to the child during study.

For the arithmetic task, materials included a booklet
containing 12 arithmetic problems taken from the Stanford
Diagnostic Mathematics Test (Beatty, Madden, Gardner, &

Rarlsen, 1976). Items were selected from several forms of the
test to constitute increasingly difficult problems involving
addition (5 problems), subtraction (3 problems), and
multiplication and division (4 problems). Various objects
were made available to children to use as counters, including
blocks, sticks, and beads. Cuisenaire rods, a number line,
and paper and pencils, any of which could be used by children
to represent the arithmetic items, were also available. Two
15.2 x 10.2 cm cards (4 x 6 in) were used to present simple
arithmetic problems during the interview section of the
arithmetic task.

Ptacadure.

Children were seen in individual sessions that lasted
approximately 30 minutes. All children first received two
trials on a free recall task, The initial trial (pretest)
assessed their spontaneous use of organization and other study
strategies, while the second (training) trial was used to
provide simple instruction in the use of category organization
during study and recall. Next, children received either the
spelling or the arithmetic task, with the order of
presentation randomly varied from child to child. The final
task was always a third trial (posttest) on free recall,
involving new items from different conceptual categories.
This trial was used to assess the extent to which children
would continue to use the category grouping strategy they had
been taught. Experimenters were two females, who worked
together initially with pilot subjects as well as with some of
the research participants to establish comparability of
procedures and to determine reliability of measurement.
Subsequently, each tested children in individual sessions
carried out in quiet rooms at the schools.

Free Recall Task. For the pretest on the free recall
task, the experimenter randomly selected four categories of
items, using five items per category with third graders, a
randomly chosen 4 items per category for second graders, and a
randomly chosen 3 items per category for first graders. For
each free recall trial, then, first grade children received a
12-item list, second graders a 16-item list, and third
graders, a 20-item list. This was done in an effort to equate
task difficulty among the age groups, an effort that was not
entirely successful (see Results, below), in that the recall
was somewhat better for first graders than for the two older
groups. The experimenter indicated that she was going to show
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the child some pictures, and asked the child to label each
item as it was presented. In the rare event that the child
was unable to identify a picture, the experimenter would
provide the appropriate label. When all items were exposed on
the table, the experimenter told the child that he or she
should study the pictures so that later on, when the pictures
were concealed from view, the child would be able to recall
all of them. Children were informed that they could recall
the pictures in any order they wanted to use, that they could
study in any way they chose, that they could move the pictures
around during study, and that they should study until they
knew all the pictures. After answering any questions the
child might raise, the experimenter told the child to begin
study. During study, the experimenter kept track of observed
study activities. When the child indicated that he or she was
finished, the experimenter covered the pictures, and
requested and recorded the child's recall. The experimenter
also recorded the time used for study and indicated whether
the child had sorted the pictures during study into a complete
category set, a partially categorized set, or had completed
study with pictures in some non-category arrangement. When
the child had completed recall, the experimenter showed the
child the pictures again, still arranged as the child had
placed them during study, and asked the child to describe 1)
what he or she had done to learn the pictures; 2) how he or
she had decided to stop studying; and 3) what he or she had
been doing in attempting to remember the pictures (after they
had been covered by the experimenter). Responses to these
questions were coded for awareness by the child of
categorizing, selftesting, or other strategies that could
have been used during study or recall, in ways indicated
below.

The next free re 'all trial involved a simple training
procedure, in which the child was shown a category grouping
strategy on the same items that had been used in the pretest.
In the event that the child had grouped items on the pretest,
the training was given, but amended to acknowledge that the
child had indeed used this appropriate procedure in his/her
own effort. (Only four children showed perfect category
grouping on the pretest trial.) In training, the experimenter
indicated first, that she would show the child a way to study
that would help: the child recall more items. Then, the
experimenter began sorting pictures from one category,
labeling the category as she did so, and encouraging the child
to assist her in completing the sort. She proceeded in the
same way through each of the four categories, eliciting the
child's involvement in sorting as much as possible.: The
experimenter then explained that grouping the cards would make
it easier to remember them, because the child could then
recall by remembering that there were items from Category 1

and recalling those items, then remembering that there were
items from Category 2 and recalling those items, and so on.
Then the experimenter told the child to study the pretest
pictures again, and to use the procedure that she had just
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demonstrated to study and recall them. She reminded the child
that this procedure would help the child remember more of the
pictures, and also reminded the child that he or she was to
indicate when study was complete. The child was then given a
second study-recall trial. If the child failed to begin
moving the pictures into groups durng the first 10-s study
interval, the experimenter prompted the child to do so by
explicitly instructing the child to put the items into groups.
,A prompt was given to 26 of the 64 children, who were divided
quite equally among the grade, achievement, and teacher
groups. An analysis of variance of scores for whether or not
prompts were given showed no differences among groups and no
interactions that would suggest a greater need for prompting
by any subgroup in the sample. When the child indicated the
completion of study, recall was again obtained, and the
experimenter recorded time of study and the extent to which
the items had been sorted by category during study. After
recall, the experimenter again asked the child what he or she
had done to learn the pictures, and pointed out to the child
that recall had been improved by use of the grouping strategy.
(This statement was true in all but eight cases, and in those
cases, the experimenter modified the statement to indicate
that recall is usually better when items are arranged into
category groups, without emphasizing the difference between
the child's own two trials.)

Following the spelling and arithmetic tasks (described
below), the experimenter presented another free recall task,
the posttest. The task was introduced in the same manner as
the pretest, with the child labeling items as presented, and
the experimenter indicating that the child should study in any
way he or she pleased until ready to recall. Items used for
the posttest trial were from four new categories, not used on
previous trials. Again, first graders received a 12-item
list, second graders received a 16-item list, and third
graders received a 20-item list. Subsequent to recall, the
experimenter asked the child the same three questions as were
asked at the pretest, concerning study, the termination of
study, and recall. A final question asked for the child's
recollection of the procedures described in training, in order
to determine the extent to which the child had retained the
essential features of the instruction.

.$pellinct Task. First graders received two words to
study in the spelling task, randomly chosen from a set of six
available items, while both second and third graders received
three-randomly selected words. The experimenter introduced
the task by showing the child the words and asking the child
to spell each one aloud. Then, the experimenter told the
child to study the words tintil he or she would be able to
spell them aloud without looking at them. The child was shown
paper and pencil and told that they could be used in study,
that the child could study in any way he or she wanted, and
that the child should indicate when study was completed.
During the study period, the experimenter recorded the child's



study activities. When the child indicated completion of
study, the experimenter covered the words and asked the child
to spell each one aloud. The experimenter also recorded the
time spent in study. After spelling was completed, the
experimenter asked the child several questions, concerned with
1) what the child had done to learn to spell the words, 2) how
the child decided when to stop studying, and 3) several
questions concerned generally with how the child approached
spelling tasks in the classroom. These questions were as
follows: If a kindergarten child asked you how s/he should
study for his/her spelling tests next year, what would you
tell him/her to do? How do you study for your spelling tests?
What kinds of things do you do? What does your teacher tell
you to do to learn your spelling words? What else?"

Arithme_tig 'Juju The child was given a booklet
containing the arithmetic problems, and asked by the
experimenter to complete as many problems as he or she could.
The experimenter indicated the counters, rods, number line,
and pencil and paper that were available, and told the child
that he or she could use any of them as needed in order to
find the answers to the problems. The child was also told to
take as much time as necessary to complete the task. As the
child worked, the experimenter recorded use of materials,
counting on fingers, lip movements in counting, tapping with
a pencil or fingers, or other strategies. The experimenter
stopped the child after four consecutive failures or at the
end of the task, and asked the child to go back and "check"
his or her work. Any problems corrected during this checking
process were noted, and the child was asked to explain what he
or she had done to check the work.

Subsequent questions in the arithmetic task were
designed to give an impression of the child's metacognition
concerning arithmetic concepts. Three topics were queried:
First, the child was shown the most difficult addition problem
that he or she had completed successfully. The experimenter
told the child: "Look at this problem again. You did well,
you got this one correct. Now suppose another child looked
over your work and said that you DIDN'T have the right answer
here. What could you do to prove to him/her that it really is
the right answer?" The same question was asked for the most
difficult subtraction problem that the child had answered
correctly. Next, the child was shown two simple arithmetic
problems (2 + 3. ac 3 and 3 + 2 gc 5) printed on cards. The
experimenter asked the child to imagine that a little chi/d
kindergarten, who doesn't know much about arithmetic, is asked
to ldarn these two problems. "How could s/he learn them?
What would you tell him/her to do to learn them?" Followup
questions asked the child, to find a way to explain to the
child what it means to "add" numbers, and prompted the child
with increasingly direct comments to use blocks or other
counters to represent the problem. Finally, the child was
asked two questions about how he or she learned number
problems: "What helps you most when you're trying to learn



about numbers? Like, if you're trying to do hard number
problems? What does your teacher tell you to do to find the
answers to hard number problems? What else?"

Measures Obtained

'gree Recall,. On each of the three free recall trials,
measures were obtained for recall performance, represented as
the proportion of items presented that were correctly
recalled. Formation of category groupings during study was
coded by the experimenter, who rated the final sorting of
items according to whether it showed complete category
organization (2 points), partial grouping (1 point) or no
organization by category (0 points). Clustering of items
during recall was scored by means of the Ratio of Repetition
(RR) index (Frender & Doubilet, 1974). Study behaviors
observed were coded by checking each activity that occurred
during consecutive 10-s intervals. Activities recorded were
looking At stimulus items, =jag items while looking at them,
goying pictures during study, and self- testing by attempting
to say the names of items while looking away from them. (See
Moely, et al. (1969) or Moely and Jeffrey (1974) for a more
complete definition of each of these categories.) The amount
of time spent studying (in seconds) was also recorded.

Responses given to interview questions concerning study
activities were coded in the following manner: 1) Children's
answers to questions concerning study were co "ad for mention
of categorization of items as away of studying (1 point) vs.
no such mention (0 points). Coders showed 100% agreement in
coding pretest responses, 98% agreement for the training
trial, and 92% for the posttest trial in scoring the presence
or absence of category mention by all 64 children. 2)

Children's answers to questions about study were also coded
according to whether the child mentioned the use of self-
testing as a way to decide Alen to stop studying (2 points),
whether the child mentioned some other systematic way of
studying (1 point), or whether the child failed to describe
any rationale for terminating study (0 points). Coders agreed
83% of the time for the pretest and 89% of the time for
posttest protocals. On the pretest and posttest trials,
children were asked to describe activities used during recall
in order to remember the items. Responses to these questions
were coded for mention of category organization (2 points),
mention of some other organized patterning of recall (1

point), or no evidence of organization (0 points). Agreement
in coding these responses was 91% on the pretest and 86% on
the posttest trial. Finally, on the posttest trial, children
were asked their recollection of the training instruction.
Responses to this question were coded according to whether the
child mentioned categorization as a study or recall technique,
and coders agreed 97% of the time in classifying these
responses.



,Spelling Task. Performance in the spelling task was
assessed by examining two accuracy scores: the proportion of
words presented that were recalled correctly and the
proportion of letters recalled that were recalled in the
correct position in each word, measures previously used by

Leal, et al. (in press). These two measures are not highly
correlated (. = .28, = .030), possibly because the word
measure shows little variability. Time spent studying the
.spelling words was recorded, as were the several study
activities that children might show during study, locking At
item, =init. the letters in the words, writing the words, and
lalt-testing, by spelling the words while looking away from
them. (See Leal, et al.,in press, for additional information
about these activities.)

Interview questions given upon completion of the spelling
task were evaluated independently by two coders, in the
following ways: 1) Responses to questions about how the child
11P0.1 studied were coded according to whether the child
mentioned self-testing as a way to determine the end of study
(2 points), mentioned some other systematic way of studying (1
point), or failed to describe any organized way of studying (0
points). Coders agreed 81% of the time in their evaluations
of these responses. For questions about studying spelling
words in school, children's responses were coded for mention
of several strategies, as follows: Self-testing was coded as
a 2-point response when the child explicitly mentioned the
value of self-testing as a way of providing feedback about how
well items had been learned. Mention of self-testing without
such a rationale was credited with 1 point, and no mention of
self-testing received 0 points. Coders agreed 83% in scoring
these responses. ,egg a legs methods was scored if the child
mentioned use of simple strategies such as looking at,
reading, saying;, or writing the words repeatedly. Coders
agreed 95% of the time in classifying these responses. ula
zulta for ualling based on phoneme-grapheme correspondence or
patterns of occurrence of letters in written English were
coded with 91% agreement. gal sd Semantic glAboratton or
efforts to make meaningful connections between words or
letters within words by reference to previous learning were
coded with 92% agreement by raters.

Study Aehavi'ors &wall And Snelling. During the study
periods in both the necall and spelling tasks, the
experimenters recorded activities in which children engaged as
they attempted to prepare for recall. Observers showed high
agreement in the scoring of categories, which is expressed
here in terms of agreements over the total of agreements. plus
disagreements, for trials on both recall and spelling tasks.
For both Looking and Naming, agreement was .83.. For Self-
testing, agreement was 1.00. For Moving Pictures (recall task
only), agreement was .95, and for Writing (spelling task
only), agreement was .82.



Arlthmelia Task,. Each problem attempted on the
arithmetic task was scored as either correct (1 point) or
incorrect (0 points). Inspection of problems answered
incorrectly was made independently by two coders to determine
whether errors made were dui to incorrect mathematical
procedures or operations or incorrect mathematical facts.
Coders agreed 90% of the time on errors classified as
procedural and 81% of the time on errors classified as
factual. Number of errors detected and corrected during the
self-checking process was also recorded. The nature of each
child's self-checking process was rated according to whether
he or she reworked a problem or problems completely (2
points), systematically looked at problems completed without
redoing them (1 point), or did nothing systematic during self-
checking (0 points). Reliability for these ratings was 84%
agreement.

Whether or not children used each of five different
solution strategies (adapted from Siegler & Shrager, 1983)
while working each arithmetic problem was recorded by using
both the experimenter's records of strategies children showed
while working the problems and actual markings in children's
test booklets. These five solution strategies included no
visible strategy use or LetzJijoml, the use of the
zanip.u2atives available or one's fingers, to represent the
problem, counting aloud or silently, using traditional
arithmetic operations, and the use of ymbolje processes to
break the problem down into easier steps for solution. Coders
showed 84% agreement in coding retrieval strategies, 93%
agreement for manipulatives, 85% agreement for counting, 79%
agreement for arithmetic oeprations, and 74% agreement for
symbolic processes. Additionally, the proportion of each
strategy's use on problems answered correctly was recorded, as
well as proportion of each strategy's use on problems answered
incorectly.

Responses to the three metacognitive interview topics
were also evaluated independently by two coders. First,
responses to the question concerning how to prove to another
that an answer is correct were coded as to whether child
mentioned using manipulatives, fingers, or mathematical
operations (e.g.,. addition to prove subtraction) (2 points),
mentioned less Certain means of proof such as doing the
problem again or asking teacher for correct answer (1 point),
or made irrelevant comments (0 points). Percent agreement for
scoring these responses was 97%. For the second topic,
concerned with explaining the logic of an addition operation
to a hypothetical younger child, responses received the
maximum score (3 points) if child indicated that he or she
would show child logic of addition by using fingers or
manipulatives. If child indicated this response only after
additional questioning, this response received 2 points. If
additional prompts were necessary (e.g., child asked to use
manipulatives in response), 1 point was scored. Reliability
for coding these responses was 78% agreement. Finally,



responses to questions about how one can handle difficult
problems were scored according to whether or not the child
mentioned any of the following: using arithmetic operations
(e.g., breaking problem down into an easier problem); using
manipulatives, external aids, or fingers; using external aids
for memory purposes (e.g. flashcards); engaging in rote memory
exercises to learn math; getting help from another person;
self-checking work completed; and practiced math problems.
Reliability for these reponses ranged from 78% agreement (use
of arithmetic operations) to 100% agreement (rote memory
exercises to learn math), with a median agreement value of
92%.

Results

Findings for three aspects of this study are presented
below. The free recall task was used to examine grade,
teacher, and achievement level differences in children's use
of a strategy before, immediately following, and subsequent to
instruction in the use of that strategy, as well as their use
of other non-instructed strategies. The child's ability to
describe strategy use during study and recall and to recollect
verbally the essential features of training was also examined.
The second aspect of the study concerns children's performance
on the spelling task, a task similar to those encountered
regularly in school. Finally, the arithmetic task was used to
assess strategies and metacognitive understanding of
mathematical concepts and processes.

Erle Recall Isuk

As indicated above, children received three trials in
free recall: a pretest was given at the beginning of the
session to assess spontaneous strategy use and study behavior.
After very brief instruction in the use of category
organization during study and recall, children attempted the
same items again to practice the trained strategy. Then,
after intervening experiences with the spelling and arithmetic
tasks, children received a posttest recall task, employing new
items to assess the extent to which the trained strategy would
be maintained.

&gall performance.. The proportiOn of items recalled
varied over trials, as might be expected if a training effect
occurs, but more importantly, the nature of change over trails
was not the same for all groups. As indicated in Figure 3,
there- are differences in the extent to which training is
maintained at the time of the posttest for groups of children
varying in achievement level and teacher characteristics.
Children of low or moderate achievement levels, who have
teachers who rarely offer strategy suggestions, recall less
information at the time of the posttest than do other groups.
High achievers, on the other hand, do well regardless of
teacher characteristics.
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These findings are supported by an analysis of variance
performed on the recall scores, which included grade (3

levels), teacher (high or low in strategy suggestions), and
achievement level (high, moderate, low) as between-subjects
variables and trials (pretest, training, posttest) As a

within-subjects variable. An overall trials effect, il(2. 92)
= 50.43, R. = .000, reflected increases in recall from the
pretest (fi = .63) to training (I = .85) and posttest (1
.81). In a separate analysis, the change from pretest to
posttest was shown to be significant, F(1, 46) me 62.38, a

.000. The interaction of Teacher x Achievement x Trials,
Z(4,92) = 3.86, R = .006, is shown in Figure 3, and qualifies
both a significant effect of achievement level, E(2,46)
3.95, 12 = .026 and an interaction of Achievement Level x
Trials, E(4, 92) 2.58, R = .042.

There is also a difference in proportion of items
recalled by children of different grade levels, E(2,46) =

4.14, p = .022, which simply indicates that the effort to
equate difficulty level by varying the number of items given
to children of different grades was not entirely successful.
First graders (11 = .80) had a somewhat easier task than did
second (fl = .75) or third (M = .73) grade children, although
no apparent floor or ceiling effects were present at any
grade.

Use 2f Category Organization durinc Recap,. Use of
category organization during recall was assessed by means of
the RR index of category clustering. Two major findings
concerned differences between children from classrooms where
teachers varied in strategy suggestions as this classification
interacted with achievement level or grade level in
determining performance. First, as indicated in Figure 4, low
and average achievers from classrooms in which teachers were
low in cognitive and strategy suggestions showed less use of
category clustering on the posttest. These results closely
mirror those shown above for recall scores, suggesting that
variations in recall performance are due at least in part to
the failure of these two groups to maintain use of the trained
strategy. A second pattern of findings concerns differences
in use of recall clustering by children of different grade
levels whose teachers vary in use of cognitive and strategy
suggestions. As indicated in Table 15, first graders showed a
greater difference in recall clustering as a function of
teacher characteristics than did other grade levels.

An analysis of variance of clustering scores, including
grade, teacher, and achievement level as between-subjects
variables, and trials as a within-subjects variable supported
these interpretations. First, with regard to the information
in Figure 4, the analysis showed a dramatic overall increase
in category clustering from the pretest (R= .27) to the
training trial (I = .85), which was well maintained on the
posttest trial (M = .81), E(2, 92) = 180.14, R = .000. The
difference between pretest and posttest was also shown in a
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Table 15

Category Clustering in I mill .BBB Index) ,shown by Children 2/

Three arade Le. 1g Whose Classroom Teachers Vary in Use, DI

Cognitive/Strategy, Suggestions

First

Grade

ThirdBecond.

(n=23) (n=23) (n=23)

Teaches.

High Strategy .54 .54 .60

Low Strategy .44 .58 .62

Total sample .48 .55 .61
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separate analysis to be highly significant, E.(1,46) = 149,75,
R = .000. The interaction shown in Figure 4, Teacher x
Achievement Level x Trials, E(4, 92) ac 4.36, la In .003,
reflects less maintanence of an organizational strategy by low
and moderate achievers who have spent the year studying with a
teacher who rarely makes strategy suggestions than is the case
for high achievers in their classrooms or for any children who
have studied with teachers high in strategy suggestions. An
almost significant interaction of Grade x Teacher x
Achievement Level z Trials, E(8, 92) = 1.92, R = .066,
indicates that this effect is more pronounced at first grade
than at other grade levels.

A second finding also concerns grade differences in
recall clustering. As indicated in Table 15, there were
fairly regular overall increases in clustering across grade
level, E(2,46) = 9.93, R = .000. A more interesting finding
is an interaction of grade by teacher, E(2, 46) = 4.41, g =
.018, also shown in Table 15, which indicates that at the
first grade level, children whose teachers often made strategy
suggestions used category clustering more than did those whose
teachers were low in strategy suggestions. An analysis of
first grade data only shows a difference between high and low
teacher groups, E(1, 17) Is 7.81, za .012. No such teacher
differences appear at either second or third grade.

Category Droanization during Study. Categorization of
items by category during study was found to reflect the
patterns described above for recall and recall clustering.
Children of moderate and lower achievement levels from
classrooms in which teachers rarely suggested strategies were
less likely to sort items by category as they studied during
the posttest. This was particularly true for the first
graders, whose performance is depicted in Figure 5. Second
and third graderS, once shown the possibility of grouping by
category during training, often did so on both the training
and the posttest trials.

These patterns are responsible for an analysis of
variance interaction of Grade x Teacher x Achievement Level x
Trials, E.(8, 92) = 2.51, 2 = .016. Whe :i first grade data are
analyzed separately, an interaction of Teacher x Achiev(ment
Level x Trials, E.(4, 34) at 4.03, l2 III .009, reflects the group
differences shown at that grade in Figure 5. Second and third
graders, in separate analyses, showed no such interaction.
Each ..of these grades showed only a strong difference over
trials in the amount of category sorting carried out during
study. For second graders, an increase from pretest (R = .09)
to the training trial (Li al 1.91) was shown, which was
maintained to a considerable extent on the posttest trial (R =
1.78), E.(2,34) w 124.02, 12 III .000. For the third graders,
also, little sorting by category was shown on the pretest (11 =
.11), with a change to complete category grouping by every
child in the third grade sample on both the training and the
posttest trials (R's for both training and posttest = 2.00) r
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F(2, 24) = 235.11, R = .000. For second and third graders, no
differences in category sorting were shown as a function of
teacher characteristics, achievement level, or interactions
involving these factors.

Another index of the extent to which children responded
to instructions to group items during study was the measure of
proportion of all 10-s study intervals in which children moved
the pictures. This is a less precise index of category
grouping than the experimenter's rating of the extent of
categorization in the sort (above), since any sort of moving
is coded, whether or not it involved placing items into
category sets. Apparently all children learned from the
training instruction that they should move pictures, since
there was an overall increase from the pretest (R = .13) to
the training trial (M = .69) in the children's tendency to do
so, an increase that was well-maintained on the posttest (II =
.62), E.(2, 92) = 90.54, R. = .000. No differences in the
tendency to move pictures appeared as a function of grade,
teacher characteristics, or achievement level, indicating that
children equally often learned from the training instruction
that they should move items, even if they didn't learn as
consistently to move the items into category sets.

sal a zlif::tigztina Strateu during Study.. Another
strategy that was potentially useful in the recall task was a
very general strategy, one that is applicable in a wide range
of learning Eituations in which the child must evaluate his or
her state of knowledge so as to determine whether the goal of
study has been accomplished. On each recall trial, the child
was allowed to study as long as he or she wanted, and was
instructed to tell the experimenter when study was completed.
In this situation, self-testing would be a practical and
accurate means by which to tell if adequate study has been
carried out. In self-testing, the child essentially engages
in a trial test of recall and then checks to see how well he
or she did in remembering the items. Training did not focus
on this strategy, so it was not reasonable to expect that
children would show a change in its use over trials. However,
it was possible that training might produce a more general
effect on children's performance, perhaps by motivating them
to use available strategies to a maximum extent, and that the
nature of such a general effect might vary across groups. In
order to determine the nature and extent of training effects
on self-testing, the child's use of this strategy during 10-s
study'intervals was examined.

Use of a self-testing' strategy was a relatively rare
occurrence, observed on only 4.5% of the 10-s study intervals,
for the sample as a whole. Older children showed increased
use of the strategy, which rarely occurred among first-graders
(R = .002) or second graders (11 = .03), but was used to some
extent by third graders (11 = .12), £(2, 46) = 9.03, R = .001.
Self-testing did not increase over trials, indicating that, as
anticipated, training was relatively specific in its effects,
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not inducing children to engage in the use of a potentially
helpful strategy that was not mentioned in training. This
conclusion is qualified, however, by a higher order
interaction of Grade x Achievement Level x Trials, E.(8 92) =

2.65, la = .011. Examination of the mean scores for this
interaction indicates that for one group, the third grade high
achievers, there was an increase in self-testing from the
pretest (fi = .14) to the training (11 = .24) and posttest CH am
'.18) trials. For this most mature group, then, training had a
more general effect of encouraging effective study apart from
the particular activity trained. For all other groups,
however, self-testing either decreased or remained relatively
constant at a very low level from the pretest to the training
and posttest trials.

Other Study Activities. Other study activities that were
recorded are tim relatively immature strategies, jaLok.ing..at

and naming. items, that usually are negative related or
uncorrelated with recall performance for children of the age
levels observed here, and apparently contribute relatively
little to the child's learning. Both of these study
activities showed a decrease from the pretest to the training
and posttest trials, as children adopted more active
strategies of moving pictures and studying them in conceptual

categories.

Looking decreased from the pretest (E, = .92) to the
training trial (II = .49), but then increased slightly from
training to posttest CM m .58), E(2, 92) 81 60.16, 2 = .000.
Naming of items during study also decreased from a mean of .50

on the pretest trial to .25 at training and .33 on the
posttest trial, E(2 92) =12.80,2= .000. For nrming, change
over trials varied for children of different achievement
levels, E.(4, 92) = 3.34, 11 = .013, with highest initial use of

naming and the greatest decrease over trials shown by children
of the lowest achievement level.

Experimenters recorded the length of time that each child

spent in study on each recall trial. Training produced an
increase in the amount of time children studied, from a mean
of 68 s at pretest to a mean of 84 s at training and 85 s at
the time of the posttest. Older children studied longer than
younger, E(2, 46) = 6.97, 2 = .002, with increases from an
average of 58 s among first graders to 83 s for second graders
and 100 s for third graders. An interaction of Grade x
Trials, E(4, 92) = 3.41, g = .012, is due to a lesser change
from pretest to training for the second grade group than for
others, a finding of no particular value in accounting for
performance findings.

littaaasnitilau atsant Ltad and Bagall
Strategies. Children were given several interview questions

to assess their inetacognitions about category organization as
a study and recall strategy. First, on each of the three
recall trials, children's descriptions of how they had studied
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the items were coded according to whether or not categories
were mentioned. Analysis of these scores indicated that
categories were mentioned more often during training (d = .83)
and at the posttest (M = .73) than on the pretest trial (di.
.11), indicating a greater awareness of the potential
usefulness of the category structure of the lists following
the brief training procedure, E(2, 92) = 70.53, 12 = .000.
There is also a trend for children of high strategy teachers
to show greater mention of categories following posttest
recall than do children of low strategy teachers. This
finding appears as a trend in the analysis of variance (2=
.091). When the posttest scores are analyzed separately, the
teacher difference is significant, E(1, 46) = 9.10, 2 = .004.
No differences between groups of children from teachers
varying in strategy suggestions appeared for either the
pretest or the training trial. These findings are consistent
with the differences among children of high and low strategy
teachers on recall clustering netsures, described earlier.
There was a trend (11 = .078) for increased category mention
with increasing grade, as might be expected as a function of
older children's greater verbal skills and metacognitive
understanding.

Children were asked at the end of both the pretest
and posttest to describe what they had done during recall to
remember the pictures, and answers were coded for mention of
organizational strategies. Analyses indicated that children
were more likely to mention orgaaization as a way t remember
when queried following the posttest (21 = .94) than they had
been in the pretest ig = .28), E(1, 46) = 23.68, = .000.
This was particularly true for high and moderate achievement
level children; low achievers showed considerably less
increase from pretest to posttest than did other groups. An
interaction of Achievement Level x Trials, z2, 46) = 4.46, 2
= .017, highlights this pattern. Finally, analysis indicated
that third grade children (Jd .86) were more likely to
mention organization in their responses than were second (1:1 =
.57) or first graders (d = .46), E(2, 46) la 3.37, 11.: = .043.

At the end of the posttest, children were asked to
describe the training instruction, in order to see if they had
learned about the use of category organization as a strategy
for recall. Analysis indicated variation in recollection of
the training as a function of both teacher characteristics and
children's achievement level. Children whose teachers were
high in use of cognitive strategy suggestions in the classroom
were more likely to verbalize an accurate recollection of the
training instruction (11 = .95) than were those whose teachers
rarely offered strategy instructions (d = .65), E(1, 46) =
9.10, 2 e .004. Low achievers showed less accurate
recollections of training (d = .68) than did moderate CM =
.95) or high achiever (hi= .83), E(2, 46) = 3.41, R = .041.

Finally, children's responses to questions about study
were examined lel order to determine whether "hildren mentioned
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using self-testing or some other organized system in
determining when they should complete study. Although no
instructions about how to determine when to stop studying were
given during training, children showed an increasing tendency
from the pretest = .58) to the posttest (M = .83) to
mention some procedure for determining when to complete study,
.(1, 46) = 8.57, g = .005. There was also an increasing
tendency with grade level to describe the use of a procedure
for deciding when to complete, study, F(2,46) = 5.94,g = .005,
which is consistent both with the grade differences seen in
the use of the self-testing strategy during recall and with
the generally increased metacognitive skill of children across
grade levels.

Spelling ImAk

Children's accuracy in spelling the words was evaluated
by means of two scores: the proportion of words presented that
were recalled correctly, and the proportion of letters within
words that were recalled in the correct positions. Neither of
the measures showed differences between grade ;eye ls
achievement groups, or groups of children whose teachers
varied in use of cognitive strategy suggestions. Overall,
children recalled .18 of the words correctly (a, = .27) and
recalled .61 of the letters in correct positions (2a = .66).
Since no differences in performance were obtained, efforts to
identify group differences in study behaviors or
metacognitions are of less interest than might otherwise have
been the case. Nonetheless, comparisons of groups on several
variables measuring study activity and children's concept's
concerning study of spelling were made.

Examination of the kinds of behaviors shown during study
indicated that teacher characteristics had little influence on
the kind of study that children used. There were differences
among grade levels in the kinds of study behaviors most often
observed, with increases over grade in the use of self-testing
and decreases in the proportion of time that children spent
writing the words during study, as shown in Table 16. As
indicated there, children as a group used looking as their
most frequent strategy and also used naming (verbalizing names
of letters) as a Xrequent activity at each grade level.

An analysis of variance of the four behaviors coded
during study, including grade, teacher characteristics, and
achievement level as between-subjects variables, and behavior
as a within-subjects variable, yielded effects that support
these interpretations. A significant effect of behavior,
E(3,138) = 24.05, g = .000, reflects the considerable
variation of use of the'various study activities. An
interaction of grade with behavior, E(6,138) = 3.18, g = .006,
indicates differential use of the four study behaviors at
different grade levels. When each study behavior was analyzed
separately, only self-testing showed a significant difference
between grade levels, E(2,46) = 11.93, R = .000 and also, a



Table 16

Dehayi= Magmn ky child= 2f Three grade Laygla While

Spelling Words
cazade

2 a .s.Am211

Study Behavior

Looking .71* .86 .77 .78

Naming .46 .54 .45 .49

Writing .48 .36 .22 .36

Self-testing .11 .12 .42 .20

*Each value represents the mean proportion of study intervals
in which study behavior was observed.



trend for an interaction of grade with achievement level,
E(4,46) = 2.42, 2: = .062. This interaction reflects the very
high use of self-testing (R = .70) by third grade high
achievers, a group that also employed self-testing to a
notable extent in the free recall task described above. There
were no group differences in amount of time spent studying,
with children averaging 91.4 s in preparation for recall.

Children's responses to interview Questions about how
they had studied for recall and how they decided when to end
study were examined for descriptions of self-testing
activity during study. An increase in such descriptions was
seen over grade level, increasing from first (R = .70) and
second (R = .75) to the third grade (R= .89), E(2,46) = 7.47,
R = .002. Significant interactions of grade with achievement
level (R = .006) and grade with teacher characteristics (2 =
.028) are not readily interpretable.

Children's metacognitions about how to study for spelling
lessons in school were evaluated by considering the likelihood
that children would describe various study activities,
including self-testing, rote methods, use of spelling rules,
and use of semantic elaboration as ways of studying spelling
words. As indicated in Table 17, children were more likely to
suggest rote strategies or self-testing than they were to
mention the use o:C.: rules for spelling or semantic elaboration
of letter relationships, E(3,138) = 41.58, 2. = .000. These
patterns varied to some extent across grade levels, as
indicated in Table 17, where it can be seen that the
strategies most often described by first graders are rote
methods, while second graders mention rote methods and self-
testing, and also describe the use of semantic elaboration
more often than do other age groups. Third graders are most
likely to describe self-testing, although they also mention
rote methods to a considerable extent. These patterns are
reflected in an interaction of Grade x Response, E(6,138) =
4.06, = .001. Analyses of each strategy separately
indicates significant grade differences in the mention of both
self-testing (E(2,46) = 4.30, R = .019) and elaboration
(E(2,46) = 6.38, R = .004). Higher order interactions of
Grade x Achievement Level x Response (2 = .012) and Teacher
Characteristics x. Achievement Level x Response (R = .035) are
difficult to interpret and will not be considered further.

Aratliattia Task

Analyses of children's performance on the arithmetic
problems given as the first part of the task indicated that
the number of problems attempted increased with grade level,
£(2,46) = 59.77, g = .000, with first graders attempting an
average of 7.34 problems, second graders.attempting 9.39, and
third graders attempting 11.28 of the 12 problems presented.
This is reasonable, in that children of higher grades should
greater expertise in arithmetic and be able to deal with more
difficult problems. A trend for a grade effect was seen for
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Table 17

development g Netacognitions. Concerning Snelling: kiention 2,t

Ways a. Btudyincr lay Children 91. Thiel Grade Levels.

ReaDonse

1 2

Grade

Total 4Sample3.

Rote Methods .78 .91 .83 .84

Self-Testing .48 .74 1.17 .77

Semantic Elaboration .17 .35 .00 .19

Rules for Spelling .04 .09 .17 .09



the proportion of problems that children completed ccrrectly
of those that were attempted, 11(2,46) = 2.97, 2 = .061.
First-graders solved less of the problems attempted (d = .60)
than did second (M = .68) or third grade children in = .73).
An interaction of grade with teacher characteristic, 11(2,46)

3.73, 2 = .031, reflected a difference among first graders
between children whose teachers were low in strategy use (M =
.52) and children whose teachers were high in strategy use (d

= .69) in the proportion of problems completed correctly, a
difference that did not appear at higher grades.

A question of particular interest concerned the kind of
strategies that children might use in attempting to solve the

problems. Five solution strategies that children were
observed to use were coded and analyzed in an analysis of
variance involving grader achievement level, and teacher
characteristics as between-subjects variables, and correctness
of response and strategy as within-subjects variables. Use of
the several strategies varied considerably, E(4,184) = 43.17,

= .000. The most frequently observed strategy (on 49% of
all problems attempted) was elaboration 9/1 the, representation
through the, use, gaf manipulatimes su fingers 4. which occurred
when children used some kind of external aid or their fingers
to aid solution of the problem. Countina as a strategy was
recorded (on 35% of all problems attempted) when children
counted aloud, with or without any visible referent, as a way
to solve the problem. Carrying out arithmetic operations
was recorded for 18% of all problems attempted and occurred
when children used traditional means of solving the problem,
usually by using paper and pencil or talking aloud about
carrying out specified arithmetic operations or numbers. This
often was indicated in children's booklets by marks for
carrying or borrowing or doing steps in long division, etc.
glaboration of the representation through the use of symbolic
processes was the least frequently observed strategy (on 2.2%
of all problems attempted) and was defined as using an
arithmetic relationship to simplify or break down the problem
into easier steps for solution. When children showed no
visible strategy use and no sign of carrying out traditional
arithmetic operations, retrieval, was recorded (on 32% of all
problems attempted).

The strategies children used on each problem were related
to whether or not the problem was solved correctly, £(4,184) =
25.71, g = .000, in ways that varied both with grade (Figures
6 and 7), E(8,184) = 2.34, 2 = .021 and achievement levels
11(8,184) = 2.14, 2 mg .034. In general, children increased
their use of manipulatives, counting, and arithmetic
operations and decreased their use of retrieval on the more
difficult problems (the incorrectly answered ones). Children
whose teachers often made strategy suggestions showed a
different pattern of strategy use than did those whose
teachers seldom suggested cognitive or strategic activity in
the classroom, E(4,184) = 8.86, g = .000. Grade,
achievement level, and teacher-defined group differences were



further investigated by carrying out analyses separately on
data for each of the strategies. tianipulativea were employed
more often by children whose teachers were low in strategy
suggestions, r(I,46) = 15.56, la = .000 and were used by these
children particularly on difficult problems, E(1,46) = 4.66, R
= .036. First-graders were more likely than other groups to
use manipulatives on problems that they answered correctly,

_while all age groups were likely to use manipulatives on
difficult problems, E(2,46) = 3.42, R = .041, as can be seen
in Figures 6 and 7. CoAnting was shown more often by children
whose teachers were low in strategy suggestions (R = .43) than
by those whose teachers often employed cognitive and strategy
suggestions (R = .29), E(1,46) = 6.07, 2 im .018. Arithmetic
2kgrations were used more often by third graders, as can be
seen in Figures 6 and 7, than by younger groups, E.(2,46) =
4.74, R = .013. The use of zymbolic representation, which was
low at all grade levels, showed no differences attributable to
grade, achievement level, or teacher characteristics.
Retrieval was seen more often with children whose teachers
were high in strategy suggestions (j = .38) than with children
whose teachers were low in such suggestions (R = .23), E(1,46)
= 8.18, R = .006. Children of moderate or high achievement
levels were more likely to use retrieval on problems answered
correctly than were low achievers, and also, were less likely
than low achievers to use retrieval on problems answered
incorrectly, E(2,46) = 4.63, R = .015. Use of retrieval for
correct and incorrect problems also varied with grade level,
E(2,46) = 4.24, R = .020, as indicated in Figures 6 and 7,
where it can be seen that second and third graders
differentiate the use of retrieval to a greater extent for
easy and difficult problems than first graders are likely to
do, perhaps showing a greater ability to regulate strategic
behavior according to the demands of a problem. The finding
of lesser use of manipulatives and counting strategies and the
greater use of retrieval by children whose teachers are high
in strategy suggestions relatively to those whose teachers are
low in this classroom activity is contrary to expectations.
It may reflect the slightly higher mathematics achievement of
children from classrooms of teachers high in strategy use. If
these children are more capable with mathematics, they may be
able to deal adequately with problems by using a retrieval
procedure rather.than a more overtr external strategy or
representational process.

When children were asked to check their work, only 7.8%
of all errors made were detected and corrected; older students
tended to be more likely to correct their errors (p = .094)
and were more systematic in checking their work, E(2,46) =
12.69, R = .000, than were,younger. No differences between
achievement levels or teacher-defined groups were seen.

Analysis of the types of errors children made revealed
that approximately two-thirds of all errors were a result of
incorrect mathematical procedures or operations, while the
remaining errors involved incorrect mathematical facts,
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Figure 7 Mean proportion of each strategy's use on problems answered incorrectly
by children at three grade levels.
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E(1,46) = 26.26, la = .000. Inspection of Figure 8 reveals
that first-grade students made more procedural and less
factual errors than second- and third-grade students, V2,46)
= 8.12, la = .001. This result is probably due to the first-
grade students' lack of knowledge of more advanced arithmetic
procedures and their use of manipulatives to ensure the
accuracy of simple addition and subtraction facts.

Also investigated in the present study was children's
metaknowledge for solving arithmetic problems, a topic that
has received little attention in past work on the development
of number concepts. In order to learn bow children
conceptualize the logic of simple arithmetic problems, an
exploratory interview was conducted and children's verbatim
responses were recorded. In one of the questions, children
were asked to look at answers to problems previously solved
and to prove to another that the answers given were really the
correct ones. The suggested use cf external aids or
manipulatives was the most frequent response to how one could
prove that an answer to an arithmetic problem was correct,
E(2,92) =16.82,R= .000, as indicated in Table 18. Responses
varied with grade level, E(4,92) = 2.63, la = .039, with third-
grade children suggesting the use of arithmetic operations
more often and the use of external aids less often than the
younger students did. Nonstrategic responses, such as asking
teacher for the correct answer or reworking the problem, were
often suggested, especially by the oldest group.

In a second metacognitive task, children were asked to
explain to a hypothetical younger child the logic of an
arithmetic operation. Although many children required some
prompts before providing a satisfactory response, the students
generally were quite successful in explaining the logic of an
addition operation. No group differences related to grade,
achievement level, or teacher characteristics were found in
children's ability to represent the concept of addition
appropriately.

The third topic queried in the metacognitive interview
conce;:ned children's views of how to deal with difficult
arithmetic problems. The most common responses referred to
the use of some kind of manipulative to represent the problem
externally. Also quite frequent were responses concerning the
use of arithmetic operations or seeking help from another
person. Infrequent responses described the use of rote
methods or aids designed to influence memory, self-checking
activities, and practice. Differences in category use for the
entire sample, E(6,276) is 33.56,' 2 = .000, are shown in Table
19. Use of the various response categories varied with
achievement level, also indicated in Table 19. Low achieving
students suggested the use of logically related numerical
operations as a means of dealing with difficult problems less
often than average and high achieving students did. Low
achieving students were more likely than average and high
achieving students to suggest seeking the assistance of other
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Table 18

Answers Given by children 121 Three Grade Levels tit Questions

About EQW tAQ prove that. Answers tg. Arithmetic Problems are

_Correct
Total

Answer Grade 1 Grade 2. Grade a Sample

Use manipulative
to represent problem

Use mathematical
operations to
prove answer

Other methods

.65 .83 .44 .66

.09 .13 .28 .16

.26 .39 .67 .42
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Table 19

answers maven lay. Child= Di Three Grade Leval's_ j Question
About ELQK ts. Zeal with Difficult Arithmetic Problems

Group
Total

Answer Grade 1 Grade 2. Grade a ample

Use external aids
to solve problem

Use arithmetic
operations

Get help from another
person

Engage in rote
memory exercises

Practice doing
problems

Use external aids
for memory (e.g.,
flashcards)

Does self-checking
when working problems

.74 .81 .75 .77

.05 .33 .29 .23

.42 .10 .17 .22

.16 .14 0 .09

.05 .14 .04 .08

.05 .10 0 .05

0 0 .08 .03
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persons a(e .,1 the teacher) in dealing with difficult
arithmetic problems.

In summary, the present study investigated first-,
second-, and third-grade children's strategic behavior and
metaknowledge for solving written arithmetic problems.
Children were observed to be strategic in their approach to
solving the arithmetic problems presented, and as early as the
first grade varied their strategic approach based on the
difficulty level of the problem. The use of external aids or
manipulatives was appreciated by children at all three grade
levels, as evident in both their approach to problems and in
their responses to the metaknowledge interview. Students
rarely attempted to break problems down into easier steps for
solution. Older and higher achieving students revealed a
better understanding of the logic inherent in mathematical
operations in their responses to the interview questions than
did younger or lower achieving children.

Discussion

A primary goal of the present study was to determine if
there were differences in the memory task performance of
children whose teachers varied in the extent to which they
suggested cognitive strategy suggestions in the classroom.
Analyses of performance on three tasks indicated that
differences between groups of children whose teachers varied
in this way appeared primarily in their reactions to a
training procedure carried out on a somewhat novel memory
task. On this task, which involved free recall of category
items, children of moderate and low achievement levels showed
differences related to teacher characteristics. Children of
high achievement levels generally were positively affected by
a brief training procedure, maintaining strategy use on a
posttest trial with new materials. Among average and low
achievers, the degree to which maintenance of the trained
strategy was shown was related to teacher characteristics. In
particular, average and low achievers whose teachers were high
in strategy suggestions in the classroom were more likely to
use organization during recall, recall more items, and
organize items to a greater extent during study (especially
at first grade). In general, children whose teachers were high
in strategy suggestions showed somewhat greater ability to
articulate verbally the features of the organizational
strategy that they were taught and were better able to
recollect the essential features of the category training
procedure when queried at the end of the session than were
children who had spent the school year with a teacher who
rarely made strategy suggestions Thus, a pattern of varying
benefit of training appears.on several measures that index use
of category grouping as a'study/recall strategy, lending
strength to a conclusion that teacher characteristics
influence children's reaction to training.

There were several indications that first graders were
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particularly affected by their teachers' use of strategy
suggestions. First graders rhowed greater relationships
between teacher characteristics and bAth the likelihood of
sorting items by category during study on the posttest trial
and the tendency to use category clustering in recall. First
graders have had less total exposure to teachers, and might be
particularly affected by the extent of their teacher's
emphasis on cognitive processing strategies. It is also
likely that first graders are more dependent upon the teacher
as a source of information about how to study than older
children are, since their own limited metamemory and self-
regulatory skills make them less able to invent and accurately
evaluate their own ways of learning.

The brief training instruction given in free recall was
generally quite effective in promoting strategy use for these
young children. Several components of the instruction were
important in creating this effect: children were encouraged to
participate actively in sorting items by category during the
instruction period, they received a practice trial on which
they were prompted to use the strategy, training instructions
directly connected sorting during study with ordering of items
by category during recall and suggested a retrieval strategy
based on category organization, and finally, children were
given an explicit rationale about the usefulness of the
strategy in improving performance as well as feedback about
their success in .sing it. Thus, training was both explicit
and detailed, requiring the child to be active in using the
trained procedure, and providing a rationale for it.
Considerable maintenance was shown on the posttest, although
the study did not provide a strong test of maintenance, since
the posttest was given in the same session, by the same
experimenter who had provided training, and was separated from
training only by two other brief tasks. Thus, it is not
surprising that children maintained the strategy as well as
they did; though it is, perhaps, surprising that average and
low achievers with low strategy teachers Sid NOT maintain the
strategy any better than they did.

Other study strategies were also recorded, in order to
see if training would have an effect on their use. The
child's tendency ,to move pictures was affected very strongly
by training, since instruction directly included mention of
such activity. No instructions were given about the use of
three other strategies observed during free recall study. For
looking and naming, there was a decrease in use over trials
for the sample as a whole, as children came to engage in other
strategies that replaced these less mature ones. Self-testing
occurred much less often than other study strategies, and in
fact, was relatively non-existent in the youngest group. With
age, there was an increase in both observed self-testing and
the child's tendency to describe the use of a self-testing
strategy during study, on both the free recall and the
spelling tasks. Generally, training did not have any effect
on the child's use of self-testing durthg the recall task.



However, for one group of children, a training effect did
appear: for the most developmentally mature group in the
sample, the high achievers at the third grade level, self-
testing in preparation for recall increased from the pretest
to later trials. The training procedure may have had a
generally motivating effect for these children, so that they
not only used the trained strategy, but were able to go beyond
training to generate another useful and effective strategy.
The same group of children showed high use of self-testing
during the spelling task, which might reflect a carry-over
effect or simply a greater propensity to employ this strategy.

An activity that one might consider to be related to
self-testing in the spelling and recall tasks is that of self-
checking, assessed in the arithmetic task when students were
told to go back and "check" their work. An increase with
grade level in the effectiveness with which children could
carry out this strategy corresponds well with age changes in
the use of self-testing on the other tasks. However, findings
imply that self-checking is a more complex and difficult
procedure, in that children were seldom able tr use this
technique to improve their performance in the arithmetic task.
Less than 8% of all errors were identified and corrected when
children were instructed to check their work. As indicated in
the first study, teachers expect even very young children to
be able to carry out self-checking activities, an expectation
that may be unrealistic at these early grades.

Few teacher differences appeared for the arithmetic and
spelling tasks, which are more similar to tasks that children
typically encounter in school. Children whose teachers are
high in strategy suggest Ions showed somewhat greater
competence on the arithmetic Iroblems, completing correctly a
greater proportion of items attempted, and using retrieval
rather than manipulatives or counting strategies in the task.
These differences may be related to the somewhat higher
mathematics achievement of children whose teachers were high
in strategy use. In spelling, no differences were shown
between groups varying in teacher characteristics. Perhaps
for tasks regularly encountered in school, children are able
to develop effective strategies through assistance from a
variety of sources: parents, other teachers, individual
practice, or even through examples provided by other children,
so that the teacher's influence on performance is only one of
many influences. Or, it may be that these well-practiced
tasks are ones in which even a relatively low strategy teacher
will' ultimately suggest enough appropriate strateg&c
apprdaches to enable the child to deal effectively with tJe
tasks.

The spelling task was unique in not only allowing us to
examine performance and strategy use during study, but also,
in providing an indication of the children's metacognitions
about spelling. Observations indicated that developmental
changes in study methods appear over these grades: the first-



graders relied primarily on a simple strategy of looking at
items, with some use of naming and writing activities. At
second grade, children were even more likely to use these
strategies, and like first graders, did not employ self-
testing. At the third grade level, although looking and
naming are still frequent, children now also employ self-
testing. Older children may be better able to coordinate a
variety of task-appropriate strategies for spelling, since
they show more use of the entire set of strategies than is
true at earlier grades. Their use of writing while looking at
the words is less than that shown by younger groups, probably
because they have incorporated writing activity into self-
testing strategies. Children's metacognitions about spelling
are consistent with the behavioral findings, in that young
children frequently mention rote methods such as looking,
naming or writing items, while older children are more likely
to mention the more active self-testing strategy, a strategy
that has been suggested recently in recommendations for ways
to remediate children's spelling disabilities (Ganschow,
1983). Children rarely describe the use of rules for spelling
as a way of dealing with spelling tasks, a finding that is
surprising in light of the content of school spelling lessons,
which usually include consideration of rules for relating word
sounds to their representations in written language and also
in light of research on spelling, in which children are shown
to adopt rules based on complex systems for relating phonemes
and graphemes (e.g., Barron, Treiman, Wilf, CRellman, 1980;
Marsh, Desberg, & Cooper, 1977; Marsh, Friedman, Welch, &
Desberg, 1980).

The arithmetic task was also used to investigate
strategy use and metacognitive activity. Viewing children's
mathematical performance from an information-processing
perspective is a relatively new approach, and recent research
in this area has been directed toward understanding the
development of computational skills and problem-solving
strategies as well as investigating the processing demands for
individual arithmetic tasks. For example, Siegler and
Robinson (1982) recently investigated the development of
numerical understanding among preschool children. They found
that some children as young as three years of age were able to
count successfully, compare numbers, and do simple arithmetic
problems. Findings of the present study indicated that these
somewhat older children are highly strategic in their approach
to arithmetic problems, using manipulatives, counting, or
arithmetic operations appropriately depending upon the
difficulty level of the problems encountered. In several
existing theories of mathematical competence (Ashcraft, 1982;
Siegler & Shrager, 1983), the assumption is made that
individuals first attempt to retrieve an answer from memory.
Only when retrieval fails are strategies invoked to compute
the answer. Siegler and Ehrager (1983) suggest a' three -phase
process in arithmetic problem solving, moving from retrieval
to elaborations of the problem representations to using
traditional arithmetic operations to solve a problem. In the
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present study, children showed changes in strategy use
dependent upon problem difficulty that in general lend support
to this model.

Older and highachieving students revealed a better
understanding of the logic inherent in mathematics in their
responses to the interview questions than did younger or lower
achieving students. In proving answers correct or in dealing
with difficult problems, older children were more likely than
younger to mention mathematical operations (e.g., use addition
to check subtraction), reflecting their superior understanding
of the relationships between different mathematical
operations. They were also less likely to rely on uncertain
sources, such as another person, and less likely to rely on
rote learning or practice activities as ways of dealing with
arithmetic problems than were younger children.

In summary, children showed variations in strategy use in
schoolrelated tasks as a function of grade level and, in some
cases, with level of achievement, as well. However, litt16
variation as a function of teacher characteristics was shown
on either the arithmetic or the spelling task. When children
were required to learn a novel strategy, high achievers were
able to do so in all cases. Moderate and low achievers,
however, were able to benefit by a brief strategy training to
a greater extent if their classroom teacher was one who
regularly suggested strategies for studying than if their
teacher rarely did so. A high strategy teacher, then, can be
influential in enabling children to learn new strategies.
Such teachers may be affecting children's metacognitive
learning capabilities, as well as their task performance, when
they engage in frequent strategy suggestions in the classroom.
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Chapter 4. Development and Evaluation of a Workshop for Teachers

As an outcome of the work reported above, the research
team undertook the development of a workshop that could be
given to elementary school teachers, which is summarized in a
written narrative presented below in Chapter 5. The workshop
incorporated information on memory development, strategy use,
and metacognitive skills of children from kindergarten through
the higher elementary school years, and also, summarized
information obtained from the observational and questionnaire
measures and the interviews with teachers conducted as part of
the first study.

Several presentations of the workshop were made, and a
videotaped presentation of it is available from the authors.
Participating teachers were asked to complete questionnaires
to assess their knowledge of memory development before and
after attending the workshop and to obtain their evaluations
of the content and structure of the workshop. Information
derived from these measures is presented below.

Method

Subjects

Workshop participants were 64 teachers and administrators
from public schools in the greater New Orleans area. A total
of 53 teachers and administrators took part in workshops given
at two suburban schools. An additional 11 individuals
attended a workshop presented at Tulane University.
Participants were 20 teachers of grades K-1, 18 teachers of
grades 2-3, 16 teachers of grades 4-6, 3 special education
teachers, and 7 administrators. Most teachers reported that
the children in their classrooms were of mixed (75%) or
average (15%) ability levels. Information forms completed by
63 participants indicated that they had taught for an average
of 13.3 years (SD = 6.5), for 8.4 years (SD = 6.0) at the
grade level they were teaching at the time of the workshop.
Most 'teachers had completed college majors in elementary
education (78.7%), while others had studied early childhood
education (8.2%)A special education (3.3%), or other areas
(9.8%). Nearly half of the sample had completed some graduate
work, including 29% who had earned an advanced college degree.

Materials

A videotape was prepared to demonstrate ways in which
children typically study in memory tasks. The first part of
the tape showed two childrefl carrying out a free recall task.
The first child was a 7-year-old, who showed typically
immature study behaviors (looking at and naming pictures
during a very brief study period) and limited recall. The



second child was a 10-year-old who showed mature and effective
study behaviors (grouping and studying items by category,
self-testing recall readiness) and excellent recall of the
list items. This part of the tape was used during
presentation to demonstrate the contrast between children of
two developmental levels, and to show the varied effectiveness
of different strategies in promoting learning. The second
part of the tape demonstrated a training procedure, in which a
child was taught to use a self-testing strategy to evaluate
his knowledge state during study. The tape showed that with
the use of this study strategy, the child was able to recall a
substantial number of list items.

An outline of the workshop was provided for each
participant to use during workshop presentation. The outline
is given on the first pages of Chapter 5, below. A copy of
the complete workshop narrative was given to each participant
at the end of the session.

A 12-item questionnaire was prepared to assess teachers'
understanding of concepts emphasized in the workshop. This
questionnaire is shown in Table 20. Items were selected to
tap teachers' knowledge of developmental changes in memory and
metamemory skills, their awareness of the effects and
limitations of memory training procedures, their views of
children's motivation, and their evaluations of particular
memory strategies. A second questionnaire (Table 21) was used
to obtain teachers' evaluations of the workshop content
(interest level and value of the material presented,
applicability of information in the classroom, and specific
examples of such applications) and the structure of the
presentation (materials used during the workshop, degree of
emphasis that various topics should receive).

Procedure

The workshop lasted approximately 2 hours. For the first
90 minutes, four members of the research team made
presentations on topics including memory development,
strategies, metamemory, and self-regulation of memory efforts.
This information was based on the literature on memory
development and training. Next, information concerning the
strategy suggestions we saw teachers use in the classroom was
given, and the value of these strategies for children's
learning was discussed. A presentation of information on
effective training of memory skills was made next, focusing on
training methods that have been shown to produce maintenance
and generalization of a trained strategy. Training of
metacognitive and self-regu'latory skills was discussed, with
emphasis on helping children develop the abilities to
generate, evaluate, and regulate their own memory efforts.
Encouragement of children's motivation for task performance



Table 20

Questionnaire Used to Assess Teachers' Memory Concepts Before and After Workshop

1. Self-testing as a study strategy is used often by both
younger and older children. T P

2. Memory training studies have generally been successful in
a) teaching immature learners to transfer the learned
strategy to new situations.
b) improving the immature learner's immediate memory
task performance.
0 getting children to continue using the learned
strategy.
d) all of the above.

3. Children's motivation can be fostered by
a) praise and encouragement.
b) competition between students.
e) using material having intrinsic intereat to the child.
d) using games as a learning activity.
e) all of the above.

1. Repetition of facts and attributing meaning to the information
to be learned are equally effective study strategies. T F

5. Research on the finger counting strategy* concludes that
a) finger counting should be discouraged because young
children will become too dependent on it.
b) finger counting should be discouraged because rote
memorization of math facts in young children is a more
efficient strategy.
c) finger counting should be encouraged because success
with using fingers better enables the young child to
internalize number concepts.
d) both a and b.

6. Metamemorial training (teaching children about their own
learning processes)

a) is most appropriate in kindergarten because this
is when children are most receptive to this type of
training.
b) is successful at all developmental levels.
c) is more effective at older ages because children are
more cognitively mature and can better understand and
utilize this information.
d) has no effect on children's memory task performance.

118

7. A memory or study strategy that works with first umlaut will
work just as well with fourth graders.

8. A memory strategy is best described as
a) a voluntary, goal-directed activity to aid learning.
b) a way of calculating mathematical formulae.
c) a repetitive activity designed to stamp in facts.
d) a fairly automatic technique children will adopt to
deal with a task.

9. When children have to learn material for the first time, ouches
new vocabulary words, it is best if the teacher tells them

a) to say the word 5 times.
b) to write the words once with their favorite pencil.
c) to study hard.
d) to think of something the new word reminds them of and
form an association.

10. Children who do not use efficient study strategies
a) perform well in school.
b) can be trained to use efficient study strategies.
c) often are not identified until the fifth or sixth
grades.
d) do all of the above.

11. A kindergarten child is asked to study a group of 25 pictures
for later recall. (The pictures show various items of clothing,
animals, cooking utensils, and toys.) When studying, the child will
probably

a) just look at the pictures.
b) rehearse by saying the names of the pictures over and
Over.
c) organize the pictures into separate categories (put
all the animals together, all the clothing together, etc.).
d) give himself/herself a trial test before completing
study to see how much has been learned.

12. Training studies have shown that the most effective way to
increase children's understanding and use of strategies is to

a) give strategy-affect training, instructing the
children in how much fun a strategy is.
b) show children an older child modeling strategy
techniques.
c) aliot+ the children to do whatever they want to learn.
d) give strategy-utility training so children can
evaluate for themselves how effective a strategy is.
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Table 21

Questionnaire Used to Determine Teachers' EValuations of the Workshop

HORT DEVELOPMENT WORESEOP 2. In your view, what was the most important point made in the workshop?

Content of the Workshop

Evaluate each of the fo1lpwing aspects of the information presented in
e workshop using the 5-point scales provided, and please also write
assents to explain your ratings.

How interested were you in the material presented?
Very Not at all

Very Not at all Easily Easily
nterested Interested 1 2 3 4 5

1 2 3 4 5
Comments:

3. How easily do you think your children will adopt strategies like
those discussed in the workshop?

mments:

How much of the workshop information was new to you?

All of it
1

amen!::

2 3 4

None of it
5

What is the potential value of the workshop information for tev:hers?

Very Not at all
Useful Useful

1 2 3 4 5

amen!::

. How easily do you think you can apply these suggestions to your own
!.::room situation?

4. Give examples of how you have used the suggestions made in the workshop
in your leaching this past week. Pleaee describe how well they worked.

If you haven't used any of the suggestions, do you plan to do so? If so,
tell about the situations or areas in which strategies can be suggested.

If you haven't used !hum and don't plan to do so, please explain why.

Very Not at all
Easily Easily

1 2 3 4 5 5. We know that the suggestions made in the workshop often remind teachers
of procedures that they have developed themselves to help muter particular

mments: tasks. Please give us some examples of strategy suggestions that you have
used with children that we did not mention. (Please use opposite side of
this sheet, if neceosary.)
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Table 21, continued

Structure of the Workshop
, .

1

luate oach of the following aspects of the workshop using the five-point
Is provided, and please also write comments to explain your rating.

The following areas were covered in the workshop. Which of these do you
think should have received greater or lesser emphasis?

Needs greater Emphasis Emphasise
1 Excellent' Poor emphasis OX Less
sentation 1 2 3 4 5

mments: Memory development, as described
through research

e

Age changes in metamemory
(knowledge)

lo-Visuals/ Excellent Poor
monstrations 1 2 3 4 5 Strategies teachers used

in our study
moments:

Now to train strategy use

Now to rake training effective
and lasting -- __

maples used to Excellent Poor
illustrate points 1 2 3 4 5

waents

lines provided
during workshop

mments:

Excellent Poor
1 2 3 4 5

ndouts given at Excellent Poor
end of workshop 1 2 3 4 5

mments:

4 !Top
t ad!

nt. rim E.witi) ,;:
ei
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We are planning to present this workshop to other teachers in the future.
If there are things we should CHANGE in the workshop, what are they?
Please give as much information about your views as possible, so that we
can improve our presentation.

THANKS AGAIN FOR YOUR PARTICIPATION IN THIS PROJECT!
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was discussed briefly, after which some general principles of
memory facilitation in the classroom were described. During
the last 30 minutes of the workshop, members of the research
team discussed with teachers specific examples of strategy and
study suggestions for different grade levels, derived from our
observations and interviews. Teachers were encouraged to
describe techniques they had developed for use in their own
classrooms and to talk about ways that they could apply some
of the general principles of memory facilitation.

An initial presentation of part of the workshop was made
to a group of students from the Department of Education at
Tulane University. On the basis of their suggestions, we
revised and elaborated the presentation. Subsequently, the
workshop was given at two schools, where teachers were asked
to complete questionnaires that would allow us to evaluate the
workshop. Participants were given an initial pretest (Figure
20) to assess their knowledge of memory phenomena. They were
given an outline to use during the workshop, and were
encouraged to raise questions as information was presented. A
short break for refreshments and relaxation was given after
approximately one hour. At the end of the workshop, teachers
completed a posttest, identical to the pretest and were given
a copy of the workshop narrative. About a week later,
teachers were visited in their classrooms and asked to
complete an evaluation form that requested their judgements of
the workshop. In a later presentation of the workshop to a
small group at Tulane University, only an abbreviated form of
the evaluation questionnaire was given.

&ailk. And Discussion

Information Acquisition

Fifty-two teachers at the schools completed the pretest
and posttest assessments of memory knowledge. Evaluations of
the effectivenes of the workshop in promoting learning was
assessed by comparing the accuracy of responses made by
teachers before the workshop began with their accuracy at its
conclusion. Analyses showed significant improvement in
accuracy of responses from the pretest to the posttest, E(1,
50) = 43.24, = .000, indicating that teachers did learn many
of the basic concepts we were hoping to convey to them.

Workshop Evaluation: Content

Teachers responses to the evaluation questionnaire were
coded on a 5 point scale, with a lower score indicating a more
positive response. Participants saw the workshop as
containing material that was interesting (la = 1.62 for 63
individuals responding), as having potential value for
teachers, Oa = 1.73), and as being easy to apply in their



classrooms (R = 1.81, for 61 participants). Teachers were
less likely to see the workshop information as new (R = 3.33,
for 63 participants). They were reasonably positive about how
easily their children could adopt strategies similar to those
discussed in the workshop (R = 2,23, for 62 participants).

Workshop Valuation: Structure

Teachers were generally positive about most aspects of
the workshop presentation. They were very favorable about the
workshop narrative received at the end of the session (R
1.47) and the outline used during the workshop (A = 1.52).
They also liked the audio-visual presentation (R = 1.63),
examples used (R = 1.73), and the oral presentations (R =
1.81).

Teachers' Comments

When asked about the most important point made in the
workshop, 63 respondents often mentioned memory strategies
(33.3% of responses), either in terms of specific strategies
mentioned in the workshop or with regard to the general
principle of using strategies as a way of facilitating memory.
Teachers also mentioned the importance of training children in
effective memory skills (31.4% of all responses) and
developmental aspects of memory (21.6%). Metacognitive
notions were less often described (13.7%). In general, these
comments concerning the main emphasis of the workshop
represent the content of the presentation quite well.

Fifty-two teachers responded to a question about how they
had used the suggestions made in the workshop in their own
teaching. Teachers often mentioned some kind of self-testing
(28.6% of respones) as an activity they had used successfully.
Also mentioned were strategies that could be classed as
elaboration (16.3%), organization (16.3%), or deduction
(10.2%). Lesser mention was made of rote drills (6.1%), the
use of concrete aids (4.1%), exclusion strategies (4.1%), or
metacognitive activities (4.1%).

Finally, teachers were asked to make recommendations
about the amount .of emphasis that should be given to various
workshop topics. Teachers generally felt that greater
emphasis should be given to training (53%) and ways to make
training more effective (57%). The majority felt that
adequate emphasis was given to topics of memory development
(82% -indicated that this topic had received sufficient
emphasis), metamemory development (76%), and strategies to be
used in recall (68%). Teachers' responses to a question about
what we could do to improve the workshop most often indicated
that we should describe more strategies (19%) and use more
videos (19%) or demonstrations (19%) during the workshop to
make clear the ways that children behave and the ways in which
trainng activities can be carried out in the classroom.
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In general, we were encouraged by teachers' positive
reactions to the content and structure of the workshop.
Although they didn't evaluate the information we presented as
extremely new or unfamiliar, they did report that the specific
suggestions were useful, and they acquired a significant
amount of information about memory processes in children.
Their responses also indicated that they seemed to come to a
greater appreciation of the value of strategy suggestions, the
possibilities for their own role in training memory
procedures, and the importance of a developmental perspective
in teaching cognitive skills.



Chapter 5. Memory Development in the Classroom: A Workshop
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DEVELOPMENTAL CHANGES IN CHILDREN'S MEMORY AND STRATEGY USE

I. Introduction
A. What is a strategy?
B. Metacognition

1. Metamemory
2. Self-regulation of memory efforts

C. Teachers' role in strategy use and metacognition

II. Development of Study Strategies
A. Looking
B. Naming
C. Rehearsal
D. Organization
E. Self-testing

III. Metamemory
A. Role of the learner
B. Task characteristics
C. Influence of strategies

IV. Self-regulation of Memory Efforts

STRATEGIES OBSERVED IN THE CLASSROOM

I. Description of Classroom Observations

II. Types of Strategies Observed
A. Rote learning
B. Transformation
C. Deduction
D. Exclusion
E. Specific Aids
F. General Aids
G. Elaboration
H. Self-checking
I. Metamemory

TRAINING CHILDREN TO USE EFFICIENT LEARNING STRATEGIES

I. Introduction
A. Mature versus immature learners
B. Production deficiency

II. Training Studies
A. Maintenance and generalization of trained strategies
B. Methods to promote maintenance and generalization

1. Intensive training
2. Feedback about usefulness of strategy
3. Make apparent generalizability of strategy
4. Train "self-control" strategies

no 128



III. Training Metacognitive Skills
A. Explicit metamemory training
B. Training evaluative procedures for producing

metamemory information
1. Monitoring performance
2. Inferring causal connections between strategy

use and subsequent changes in performance
3. Selecting a strategy based on strategy

efficacy knowledge
4.* Long-term maintenance of effective strategy

use

IV. Motivation

A. Sources of reward in the classroom
H. Influence of the task on children's motivation
C. Making it possible for children to succeed
D. Encouraging intrinsic motivation
E. Teacher expectations

V. General Principles of Memory Facilitation

A. Memorization should take place in the context of
meaning.

H. Help children use information in an active way.
C. Vary rote activities.
D. Extended involvement aids long-term retention.
E. Vary the learning situation to encourage

context-free learning.
F. Encourage metacognitive development appropriate

to children's abilities.

VI. Memory in the Kindergarten Classroom

VII. Memory in the First Grade Classroom

VIII. Memory in Second and Third Grades

/X. Memory in Fourth through Sixth Grades
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Developmental Changes in Children's Memory and

Strategy Use

The workshop that these materials summarize was the
final aspect of a project on which we have been working for
the past year. It has been funded by the National Institute
of Education, and has involved a considerable effort to learn
about what teachers of elementary school children do in their
classrooms to encourage effective study and memory strategy
use, and what they expect in the way of memory skills and
knowledge of the children they teach. Teachers of children in
grades K through 6 participated in the research; children from
several schools participated in a followup study of first,
second, and third-graders, also carried out last spring. In
the workshop, we have attempted to integrate information
obtained from teachers with other concepts and observations
derived from the research literature on memory development and
strategy training. We describe some of the important points
in research-based concepts of memory development and training,
and then attempt to give some very specific suggestions,
appropriate to grade levels, to help in teaching materials
that require memory activity.

Table 1, below, contains a very brief questionnaire
concerning approaches that one might use in learning academic
material. These questions illustrate two different ways of
processing information, ways that produce very different
"memory products." The odd-numbered items are all ones that
involve a kind of processing that is fairly automatic and
involves simple repetition -- repeatedly looking at or saying
stimulus items, engaging in simple efforts to memorize. Such
processing may result in learning, but often yields less long-
lasting and stable retention of information than the kind of
processing represented in the even-numbered items. This
second way of processing information involves attributing
meaning to the material that is to be remembered, by relating
the new material to information already well-learned by the
individual. This kind of processing usually results in better
learning, better retention, ease in re-learning after a period
of time, and generally, then, a more positive learning outcome
than is shown with the more automatic, rote kind of processing
described in Items 1, 3, and 5.

These items are used to illustrate a very basic
principle that is the foundation of our work, that individuals
have-choices about the ways in which they attempt to process
information and acquire knowledge. This is true as early as
kindergarten, but becomes increasingly so as the child grows
older. With age, the alternatives available, the "equipment"
the child brings to the task, increase greatly. Today we want
to talk about ways in which teachers can influence children's
choices about ways of learning, so as to promote easier and
more lasting acquisition of information. As indicated in the
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Initnigtimas

Please think of when you wer° a student in college classes, and

answer each of the following questions as a description of your own

approaches to learning academic materials. Please place a letter

"A" in the blank preceding items that describe study activities that

you used VERY OFTEN.

Please place a letter "B" next to those that you used SOME OF THE

TIME.

Please leave blank all items that are NOT characteristic of your own

study activity.

___l. I memorize factual information by looking it over once or
twice.

_2. When I study something, I devise a system for recalling
it later.

_3. To learn formulas, names, and dates* I say them over and

over to myself.

After studying a unit of material, I often summarize it
in my.own words to see if I have mastered it.

5. For exams, I memorize the material as given in the text
or class notes.

6. -I learn new words or ideas by associating them with words
and ideas that I already know.
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outline, we'll first describe developmental changes in
children's memory and strategy use, then we will report some
strategy suggestions that we observed teachers giving to
children in classrooms, and then we will describe some of the
principles for effective teaching or training of cognitive
strategy use in children. Next, we'll discuss some aspects of
motivation before considering specific suggestions for
separate grade level groups.

A key term that we will use in this discussion is the
word "strategy." What is a strategy? Last winter, when we
began this research, we were confronted with the task of
devising an observational scheme that would let us record
teachers' use of strategy suggestions in the classroom. We
started with a very broad definition, taken from the memory
literature, which involved two defining criteria: First, a
strategy' is an activity that somehow "moves the child along"
toward the goal of learning, retaining, and retrieving
information; second, the strategy is a voluntary activity, one
that the child can choose to produce or not produce in a given
situation. Thus, a strategy is an activity that is undertaken
voluntarily and that helps the child attain the goal of
learning and remembering something. It is "something extra"
beyond the procedures the child needs to carry out in order to
perform the classroom' task. Thus, instructions such as, "Turn
to page 24," "Be sure your pencils are sharpened," "Number the
lines from 1 to 20," etc., although relevant to the task at
hand, are not suggesting the voluntary, goal-directed
activities that we would call strategies. They are simply
procedural statements that prepare the child for task
performance. Below on pages 8 to 12, we describe some of the
kinds of strategies that wa saw teachers suggest to elementary
school children in order to improve their learning.

In choosing to employ a strategy, the child uses other
kinds of memory skills, usually described by the term
metacognition. These skills are involved in selecting,
carrying out, and evaluating the usefulness of a strategy.
There are a number of different activities involved in
metacognition, and researchers have just begun to sketch out
their characteristics. These metacognitive activities involve
1) metamemory, which is defined as the knowledge the child has
about his or her memory processes, as they function in various
task settings, and 2) self-regulatory activities, in which the
child applies metamemory knowledge to monitor and control
efforts to remember.

We began our research with the assumption that children
learn a great deal about both strategy use and metacognition
in school, and that teachers play a large part in this. We
know from previous research that children change a great deal
in both their strategy use and their memory knowledge over
age, and we expect that the "practice" of memory skills in
school has something to do with these changes. In fact, our
observations indicated that teachers can play an active role



in encouraging children's memory efforts. Before proceeding
to a description of teachers' classroom activities, let us
consider briefly the nature of developmental changes in memory
skills that have been described in the research literature.

Development a Study fitzlea

In general, research evidence indicates that as children
grow older, they become increasingly organized and strategic
in their approach to memory tasks -- better able to produce a
strategy to fit the task and better able to make effective use
of that strategy. Let's consider some typical developmental
changes by looking at strategies in a task that has been used
in a number of studies.

In the free recall task, the child is presented with a
randomly arranged set of items, similar to those shown in
Figure 1 below. Items usually are presented in the form of
simple, easily labeled line drawings of familiar objects. The
child is told to study the pictures until he or she is ready
to recall them, and to indicate recall readiness, at which
point the adult administering the task will cover the pictures
and ask the child to say as many as he/she can recall. The
child is further told that the pictures can be remembered in
any order (thus, FREE recall), and that he or she can do
anything during study that would be useful in learning the
items. Performance in this task shows changes with age.

At earlier ages (up to approximately 6 years), children
will engage in relatively simple strategies, such as looking
at the items and saying the names of the items while looking
at them. These strategies, although better than no study
activity at all, are usually not very effective in helping the
child learn the items. A more mature strategy, that will
appear by 6 to 8 years of age, also involves verbalizing the
names of stimulus items, but in a very different way. This
strategy is rehearsal, in which the child says the names of as
many items as possible WITHOUT simultaneously looking at them.
Looking away, the child says the names of a series of items,
perhaps randomly selecting from the array or perhaps
rehearsing pictures in the order in which they are arranged on
the table. Such rehearsal activity seems to be very useful
when the memory task requires that items be recalled in a
fixed order and that information be maintained only for a
brief period of time. For example, you probably often use
reheatsal in "keeping in mind" a telephone number while you
attempt to dial it. Rehearsal has its limitations, though, as
we suggested earlier, in that information probably won't be
retained well over a very.long period of time unless some
additional strategies are used. For items like those here, it
is quite easy for the child to find a more meaningful way of
remembering the information: using a relatively mature
strategy, that of organiaation. Finding a meaningful way to
group the items, to relate them to each other, is a very
useful strategy, one that will133result in higher recall in
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nearly all instances. The list given here contains items from
four conceptual categories (animals, clothing, vehicles, and
people) that children should be able to understand. Another
way of relating items on the basis of meaning might be to
construct a story that includes the items in some systematic
fashion. Grouping on the basis of meaning is a fairly
difficult strategy for children, one that is not likely to
.occur spontaneously in this kind of task until the fourth or
fifth grade levels. However, younger children can make use of
organization if they are HELPED to think of and carry out a
grouping strategy -- even children as young as kindergarten
level can benefit by very direct training in the use of
organization for remembering. Other research has shown that
strategies that involve the 11Al2..Q.u..ti.D.n of meaningful
relationships between items are useful in a variety of tasks,
including foreign language learning, relationships between
written letters and spoken words (as in the beginning of
reading), etc.

There is one other feature of the free recall task
described above that is important to our discussion of
strategies: the child has control over the length of the
study period. How will the child decide when to STOP
studying? What might a child do to see if he or she has
learned the material well enough to carry out a correct
recall? Several studies have demonstrated a developmental
change in the way the child decides to terminate study. The
young child (first grade or below) will tend to study for a
short while and then quit. At second grade, a slightly more
complex approach may occur, in which the child will use a
systematic procedure such as saying the name of each picture
two times or looking at all of the items three times. An
older child --lisually by fourth grade on tasks like this one
-- will systematically and regularly engage in a strategy
called self-testing, in which he or she attempts a "trial
recall" before completing study, in order to see how much
information he or she has learned. When feedback from this
self-testing indicates adequate learning, then, the child will
indicate completion of study. Generally after such strategic
behavior, the child's recall is very good, reflecting the
acquistion that the child demonstrated during the trial test.

In the course of studying children's spontaneous
tendencies to engage in strategies such as grouping and self-
testing, researchers began to see that children changed with
development not only in what they were likely to DO in memory
tasks, but in what they seemed to KNOW about their own
memories. The term metamemory has been used to refer to a
child's knowledge of the operation of memory systems,
including his or her own, under various tasks conditions.

betamemo_ry

What might a child come to know about the operation of
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memory systems? First, the child comes to know about how
aspects of the individual learner influence the ease of
learning and the amount of learning that takes place.
Children come to realize that younger children are less able
learners than older children, for example; or they come to
understand that memory ability is independent of other
characteristics such as physical attractiveness or gender. By
first grade, children realize that a child who has learne6
some material in the past but forgotten it will find it easier
to learn than will a child who has not been exposed to the
material previously. Later, they learn about their own memory
systems, so that, for example by second grade, children can
predict with some accuracy how well they will do on a memory
tisk. By third or fourth grade, children will be aware of how
their own study efforts and strategic behaviors can lead to
good performance.

Second, the child learns about how task variables affect
the difficulty of remembering something. For example, younger
children will not be aware that delayed recall is more
difficult than immediate recall and thus, requires more effort
to retain information, while by third grade and beyond,
children will know that immediate recall is likely to be
easier and better. Similarly, by the third or fourth grade
level, children will be more aware of the importance of recall
requirements: That it is easier to recall a story in your own
words rather than in the exact words given in the text, for
example, or that the nature of their study activity should
depend on the kind of examination that will be given to test
retention.

Third, children learn about what strategies they can use
to be more successful in particular memory tasks. They are
increasingly able to generate potentially appropriate task
strategies of the sort discussed above. Increases in
knowledge of person, task, and strategy variables over the
elementary school years all appear to increase the child's
ability to deal with memory tasks in a variety of settings.
The child learns to carry out strategies suggested by the
teacher, becomes more able to create his or her own
strategies, and learns how to judge the interplay of person
and task factors in determining task difficulty.

,.elf- Regulation of Memory efforts

As the child's knowledge of memory processes and his or
her repertoire of potential strategies increase, there is an
additional kind of development that is important for classroom
learning. This has to do with the child's ability to monitor
and regulate memory activities. The younger child, as
indicated above, is relatively unplanful and nonstrategic in
his or her approach to a memory task. With age, children
acquire the ability to make a variety of judgments about how
they are doing in a study-recall situation and become able to
modify learning activities in order to become more effective
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in studying. For example, by third or fourth grade, children
can apportion their study time so that difficult items are
studied longer than easy items. Fourth and fifth grade
children are able to judge the relative effectiveness of two
different ways of studying the same material and can regulate
study accordingly. They can also judge correctly that they
know something and don't need to study it further, or that
they don't understand something and need to get some
assistance. They can judge the correctness of an answer
they've given, and eventually, can predict accurately how well
they have done on a test. These are complex skills that we
assume children exercise and refine through exposure to
learning activities in the classroom.

Research has indicated that children can be influenced
by appropriate training suggestions to show more mature skills
at all three of the levels discussed above: strategy
generation, knowledge of memory, and ability to regulate study
efforts. It seems reasonable, then, that teachers are in a
position to exert a considerable influence on children's
memory skills through classroom activities. What kinds of
things do teachers suggest?

STRATEGIES OBSERVED IN THE CLASSROOM

We have already talked about the definition of strategies
and about how effective strategy use can improve memory.
However, the studies described above have usually been
conducted in the laboratory, and the training of strategy use
has usually been performed on a one-to-one basis between
experimenter and child. But as teachers well know, the
classroom situation is very different: teachers have to
communicate the same information to several children at the
same time, and the environment can be distracting and much
less controlled than the laboratory. Therefore, we'll
consider next meaningful strategy instruction in the
classroom, focusing on the kinds of strategies we observed
teachers use while we conducted our study.

Description of Classroom Observations

In our studyi we observed each teacher in five different
lessons. Observers wrote a description of what they observed
whenever a teacher suggested a "voluntary, goal-oriented
activity" to help children learn and remember certain
materials (see definition above of "strategy "). We have taken
these-observations and have tried to analyze and group them
into meaningful categories sp that we have a better idea about
the kinds of strategies teachers suggest for specific
activities. We found that most of the approximately 300
strategy suggestions made by 69 teachers in grades
kindergarten through 6 could be described adequately by means
of 12 categories.
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Types. of Strategies Obseryed

By now you have already heard about "rehearsal," and not
surprisingly, many teachers suggested rehearsal-type
activities to their students, which we have grouped into a
category called ROTE LEARNING.

Some of the more interesting suggestions that we grouped
into categories had to do with telling children how they could
solve unfamiliar or very difficult-looking problems. Many of
the learning and memory tasks in elementary school require
children to apply knowledge they already have to a new
problem. For example, in math, once the learner is familiar
with the basic procedures such as addition, he or she can use
this knowledge to figure out the answer to a more complicated
problem by applying logical rules previously learned (i.e.
7-5=x can be solved by rewriting the problem as x+5=7). You
can see that this method relies on transforming a difficult
subtraction problem into an easy addition problem that
children are more familiar with. Teachers would usually point
out to children the underlying logical rules that allowed
children to do such a TRANSFORMATION, and showed them how to
rewrite or reformulate the problem. We observed teachers
suggesting this kind of strategy as early as first grade. In
second grade, teachers often told children that they could
count by 5's etc., when they didn't know how to multiply,
while fourth graders heard recommendations on how to reduce
fractions. As you can see, the type of activity suggested
will usually vary depending on the information to be taught.
The transformation examples are usually limited to math
because of the underlying logical rules involved.

An interesting category of strategies suggested for all
kinds of subjects is one we have called DEDUCTION. Here,
there are no logical rules underlying the items to be used, so
children are instructed to use any clues from the given
material, in addition to their general knowledge about the
situation, to figure out ("deduce") the answer to a problem.
For example, a kindergarten teacher suggested that a child
look at the pictures that accompanied a story in order to
figure out the answer to a question about the story. Starting
in first grade, teachers tried to help children figure out
unfamiliar vocabulary words by telling them to read the
sentence or story containing the unfamiliar word and try to
figure out from the context what the word could mean.
Children were therefore encouraged to use knowledge that they
already had about other words in the sentence -- in addition
to any clues from the new word itself -- to figure out its
meaning. Teachers instructing this strategy would also
suggest that children try to sound out the word which requires
knowledge about phonetics as well as use of the specific
phonetic clues provided by the word itself. This type of
strategy was most frequently suggested in 2nd and 3rd grade,
but was mentioned by teachers at all grade levels.
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Another interesting set of strategies had to do with what
we call EXCLUSION. For example, in a first grade classroom,
children had to find out which of several words belonged in
the blank in a sentence. The teacher told the children that if
they weren't sure which answer was correct, they should try
out each choice systematically and see if that particular one
made sense or sounded right. Children in this way learned to
"exclude" incorrect options. If the children hadn't seen any
of the choices before, it would have been a very difficult
strategyy but if they were familiar with them, this strategy
would help them to recognize and remember information that was
already present in their knowledge systems but wasn't
accessible until the children were presented with the choices.
EXCLUSION can be suggested for a variety of tasks and
subject areas. For example, math problems in elementary
school often require children to fill in the missing operator
or number (as in 3_531'8; _+9-12; etc.). Children who are
familiar wich the basic math facts and procedures but can't
see the solution right away can use the exclusion strategy to
systematically try out all signs or numbers to find the
solution. We observed a math teacher in second grade suggest
this strategy. In the upper grades, the EXCLUSION strategy
was suggested as general test taking strategy for skills
tests.

Many teachers suggested the use of some kind of EXTERNAL
AID FOR ATTENTION. For example, a kindergarten teacher didn't
want her students to get confused while they were counting, so
she told them to touch each item as they counted it. Second
grade teachers would have children use their fingers to follow
along on the page when someone was reading, which helped the
children pay attention to the task. Usually, such attentional
aids were suggested in kindergarten through third grade.

With younger children (i.e., kindergarten through third
grade), teachers would also recommend SPECIFIC AIDS for
problem solving. For example, first grade teachers had
children use colored blocks to represent addition problems,
while third graders heard that they could use scratch paper to
solve their problems. Research has shown that use of fingers,
blocks, or other objects as ways of representing addition or
subtraction problems is very helpful in children's becoming
able to represent arithmetic facts to themselves later.
Especially in kindergarten, first, and second grades, children
seem to benefit by these concrete representations of
arithmetic problems. Older children (third through sixth
graders) were often instructed to use GENERAL AIDS, such as
dictionaries, glossaries or other reference materials. When
recommending the use of aids, teachers generally tailored them
to the age of the child. In general, the younger the child,
the more specific a teacher must be in giving the instructions
on how to use an aid.

An interesting and useful category of strategies was what
we called ELABORATION. Children in elementary school have to
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learn many facts that don't have much meaning to them at
first, such as vocabulary definitions and spelling rules.
While it might be very tempting to have children memorize this
kind of material by rote methods, we observe% many teachers
trying to make such learning easier for children by adding
meaning to the material through the manipulation of elements
already in the stimulus material. At the kindergarten level,
for example, one teacher suggested an elaboration strategy for
learning to recognize the names of color words: The teacher
would write a word on the board and show children how they
could draw around the word and outline its shape. Then she
asked them what the shape reminded them of, and got them to
remember that particular association (i.e., red=bed,
yellow=faucet, etc.). Especially good about this strategy
suggestion was that the teacher asked the children what they
thought the word shape reminded them of, so that learning was
made meaningful for each child. A fourth grade teacher used
an elaboration strategy in explaining to children how they
could avoid confusing the homonyms "m-e-e-t" and "m-e-a-t".
She suggested that "meat" has the word "eat" in it, and one
"eats meat". Thus this teacher showed the children how they
can create meaningful learning out of previously non-
meaningful material.

You have already heard about self-testing, which
many teachers suggested in an altered form. Most suggestions
were made to go back over work and check it for errors before
turning it in, suggestions we have grouped into a category
called SELF-CHECKING. As you can imagine, checking for errors
is a difficult task for children in the lower grades, and we
found it was suggested mostly in grades 3 through 6. In order
to help children learn, teachers should either model the
activity or explain it carefully at first to show children how
they can either check their work for errors or how to decide
when they have mastered learning. Although we didn't find
many suggestions for self-testing in the sense that children
could have someone quiz them or quiz themselves, most teachers
mentioned in personal interviews that they do recommend such
procedures to parents.

Finally., an extremely important aspect of learning
and memory is the learner's ability to know about the limits
of his own memory and to know which methods are more helpful
for memorizing. This capability has been named METAMEMORY by
researchers. As children get older, as indicated above, they
develop a fairly accurate assessment of their own memory
processes. It is helpful to encourage children to think about
memory activities at even young ages. We observed teachers
telling second grade children to concentrate on studying the
hard words for a spelling test. A high school student would
already know this, but a second grader usually has to be told,
because he or she has no idea of what to focus on. Some of
the teachers we observed had very good intuition that young
children might have problems in judging their own memory
capacity, and were able to give tm gentle "hints" to begin
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this process.- Very helpful suggestions by teachers at higher
grade levels were to ask children to generate reasons why
certain materials are easier to learn than others or to come
up with their own strategies for remembering information.
Even at the upper elementary grades, teachers can encourage
students' self-awareness regarding the use of memory
strategies and task difficulty, in order to help the child
acquire skills that can be used appropriately when new kinds
of learning tasks are encountered.

In general, teachers will have to be aware of the changes
in children's strategic capabilities as they get older. While
some procedures will not work with kindergarteners, others
might. You all know your students best, and will find out
easily which strategies work for you and your group.

TRAINING CHILDREN TO USE EFFICIENT LEARNING STRATEGIES

As already mentioned, results from many studies have
shown that a major difference between immature and mature
memorizers is the spontaneous use of efficient memory
strategies. That is, when asked to "remember" or "study", the
mature learner uses a variety of strategies that are not
readily available to less mature learners. These less mature
learners are not only young children, but also those children
who have been classified as learning disabled, mentally
retarded, or otherwise developmentally disabled in school.
Resear.lhers working with these immature learners have
concluded that they suffer from a "production deficiency" --
activities or strategies that would aid recall are not
produced spontaneously at times when they would be most
helpful. However, they can use efficient strategies to their
advantage when the strategies are demonstrated to them and
they are required to use them. Not only can they use the
strategies, but their recall or performance also improves as a
result. It does not seem to matter whether the child knows
why or even what is being done, performance still improves.

Training. Studies

There have been many training studies reported in the
literature that have been successful in improving immature
learners' immediate memory task performance. These training
studies have included young children, learning disabled
students, and mentally retarded populations. However, many
children have been reported to discontinue use of the trained
strategies when explicit instructions referring to training
are no longer present. For example, one group of researchers
(Hagen, Hargrave, & Ross, X973) instructed prekindergarten,
kindergarten, and first and second graders to verbally
rehearse on a seven-item serial recall task where they were
required to remember the items in correct order. Children
were instructed to rehearse the stimulus items on each trial
by saying the name of the first picture aloud, then saying
both the names of the first and second stimulus item when the
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second picture was shown, etc. Thus, with each subsequent
stimulus presentation the names of all the pictures which had
been exposed were repeated in order. Children were prompted
when they forgot an item or recalled one out of order during
rehearsal. The researchers reported that rehearsal improved
performance. However, they tested the same children one week
later, but did not prompt or remind them of the rehearsal
strategy. They found no maintenance of training effects one
week later when no prompting was given.

Also, few children in the training literature have been
reported to transfer or generalize the trained strategy to new
and different memory tasks. A review of training studies
indicates several ways in which the maintenance and
generalization of trained study strategies can be improved:

1. by using very intensive training so that the strategy
is well-learned,

2. by providing the child with feedback about the
usefulness of the strategy for the task at hand,

3. by using verbal instructions or other procedures to
make apparent to the child the potential
generalizability of the trained strategy, and

4. by training children in ''self-control" strategies in
which they are give explicit instructions
about overseeing, monitoring or regulating the
trained strategy.

All four of these procedures can be used easily by teachers in
the classroom when they are suggesting or presenting study
strategies to their students. Some of the studies that showed
the effectiveness of these procedures are described below.

Many investigators have reported that more than one
training session produces better maintenance of training
effects than one session. One group of investigators
(Borkowski, Cavanaugh, & Reichhart, 1978) divided third- and
fourth-grade student) into those who received two training
sessions (each session lasted three days) and those who
received only one training session. Children received
training in cumulative rehearsal, similar to that used in the
study mentioned previously. The authors reported that more of
the children who were trained in two three-day sessions
maintained the strategy at a later date than was true for
those children receiving only one three-day session. For
teachers in the classroom, repeatedly reminding children to
use an efficient strategy that the teacher has demonstrated
may be one way of ensuring students' continued use of the
strategy.

Providing specific information to a child about how a
trained strategy improved performance has been found to
promote maintenance of the trained strategy. For example,
investigators (Kennedy & Miller, 1976) trained six- and seven-
year-olds to rehearse on a serial recall task. Half of the
children also received feedback about how rehearsing improved
their performance (e.g., "See how much better you are doing
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when you say the items over and over to yourself"); the other
half was not given feedback about their improved performance.
On post-test with no prompting to rehearse, 100 percent of the
children who received feedback about their performance used
the rehearsal strategy, while only 11 percent of the no-
feedback group did so. Other researchers (Ledger & Ryan,
1982) trained kindergarten children to act out pictograph
sentences: children were told ". . .This way of doing what the
pictures say has certainly helped you remember them!" (p. 45).
The authors reported that not only did trained children
maintain the strategy two weeks after training but also
generalized the strategy to an oral sentence memory task
administered two days after training. These results suggest
that classroom teachers should explain the benefits of any
study strategy they suggest to their students.

Other investigators have attempted to increase
maintenance and transfer of training by suggesting to children
that a training procedure can be used at another time on other
tasks. For example (Restner & Borkowski, 1979), first graders
were trained to generate elaborative strategies in a paired-
associates task: Children were trained to make up questions
about pairs of pictures to help them remember which two
pictures went together. The trained children were also
informed that this strategy might be helpful in other learning
situations. The researchers reported that 87 percent of
trained children maintained the strategy when they were not
prompted to use it. They were also tested on a generalization
task, where triads of pictures (instead of pairs of pictures)
were presented, and it was found that 63 percent of the
trained children used the trained strategy on the
generalization task. Pointing out to students how some
strategies are beneficial in other learning situations may
facilitate students' use of those strategies in classroom
study situations.

The most substantial transfer of training reported
to date have occurred after training in "self-control"
processes. These self-control strategies all involve the
monitoring of problem-solving effectiveness or self-monitoring
one's performance by self-testing. Self-testing behaviors
appear to be critical aspects in many, if not most, study
situations. If one is not aware that study behaviors have not
been successful, it is doubtful that study will be continued
er improved. In a recent study carried out at Tulane, third-
grade-children were trained to self-test in two training
sessions (Leal, Crays, & Moely, in press). One-half of the
children were trained in both free and serial recall, and the
other half received training in either free recall or serial
recall but not both. Each training session included the
experimenter's explanation of how self-testing could be used
and its value in learning. Each child was directed that if
all of the items were not recalled during self-testing, this
indicated that the child had not successfully learned all of
the material and needed to continue studying,. An example of
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the instructions for the free recall task were:
After you feel you have studied enough, close your
eyes and try to say all of the pictures to yourself, .
counting on your fingers to see how many you can
remember. Then open your eyes and check to see if
you have remembered them all. If you don't remember
them all, this tells you that you have not really
learned them al l yet and that you need to study some
more. After you have studied some more, close your
eyes again and check to see if you know them all.
Ring the bell only when you can say them all two
times to yourself without looking and have
remembered them correctly both times. I think by
studying in this manner you will remember more of
the pictures.

At the end of each training trial, children were told the
number of items they had recalled correctly and how much
better they were performing than they had when they did not
use the self-testing strategy. If during any training trial a
child failed to self-test, she/he was reminded of the strategy
and asked to try again. Therefore, not only was an efficient
strategy demonstrated to the children, but the goals of
training were explicitly stated, as were details of how the
trained strategy would be useful in learning situations.

Maintenance and generalization of the training procedures
were tested approximately one week after the last training
session. Maintenance was tested using free and serial recall
tasks similar to those used during training but with new
stimulus items. Generalization was tested using new tasks in
which it was suspected that self-testing would facilitate
performance. Analysis revealed no significant differences
between those children trained in only one task versus those
trained in both free and serial recall. This finding was
attributed to the fact that the verbal instructions provided
to the children were explicit, and also that the children in
the sample were achieving at or above grade level. Therefore,
it may have been that these rather capable learners were able
to profit from the verbal instructions alone and did not need
to rely on practice with the trained strategy. Analyses of
amount of time spent studying on all maintenance and
generalization tasks revealed no differences between trained
and untrained children. Differences were found during the
one-week post-test in how the children spent their study time:
overall, trained children spent significantly more study time
engaged in self-testing behaviors than untrained children did.
Also,- on three of the five post-test tasks, trained children
showed performance superior to that of untrained children.
Therefore, teaching children in the classroom to self-test
their knowledge state may be helpful in ensuring successful
task performance, especially if teachers also make sure that
children are aware of why and how this strategy works.

In summary, younger children (prior to third grade) have
been successfully trained to use and maintain rehearsal-types
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of strategies, while children in third grade and beyond have
been trained to successfully use rehearsal as well as "self-
control" types of study activities. These developmental
considerations should be kept in mind in classroom training
attempts. For example, it may be unrealistic to expect a
first grader to effectively engage in self-testing activities
even after training. Also, teachers should remember that
simply requiring children to engage in certain strategies may
not ensure that the children will use the strategies on their
own. Procedures used in successful training studies have
real-life relevance in the classroom: teachers should explain
the strategy many times or until it is well learned, tell
students why the strategy is important and how it may be used
in other study situations, and suggest self-control
strategies, such as self-testing, that are useful in most
study situations.

TRAINING METACOGNITIVE SKILLS

As indicated above, development of metacognitive skills
during the elementary school years parallels the development
of strategy use, and is thought by many to be necessary for
the child's effective self-regulation of learning efforts.
Several recent investigations have been concerned with
training children's metacognitive skills and examining the
influence of such training on memory task performance.
Individuals can acquire knowledge about strategy use and
effectiveness in several ways. Adults often will determine
the relative effectiveness of different strategies simply as a
result of "trying them out." However, children usually will
not acquire such understanding on the basis of their own
unguided efforts. Even 5th and 6th graders usually need some
more direct instruction in order to evaluate the usefulness of
different study or recall strategies. They also need guidance
in applying knowledge about strategy usefulness that they may
have acquired on their own: that is, children sometimes will
be aware of the best way to study, but, for some reason, will
fail to engage in that kind of study activity if left to work
in their own ways.

How might instruction help promote the child's knowledge
of memory strategies and his or her use of that knowledge? As
mentioned above, giving feedback to the child about the
usefulness of a strategy promotes learning, presumably by
giving the child new knowledge about a strategy. However,
much stronger effects on learning can be produced when .more
extensive information accompanies strategy training. In one
study, for example, fifth and sixth graders who were given
comprehensive information about an effective strategy were
more likely to use the strategy on a new task than children
who did not receive such information (O'Sullivan & Pressley,
1984). The effective instructions not only taught students
the strategy and told them its use would aid performance, but
also, told them that the strategy could be used in various
learning situations, and indicated very specifically the kinds
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of tasks for which the strategy would be appropriate and
inappropriate. When children acquired this information about
the strategy, they had the necessary knowledge to decide when
and how to use the strategy effectively. Teaching that
attempts to give children such an understanding of the effects
of their own learning efforts is likely to be helpful in
improving performance on a variety of tasks beyond the
specific one for which the training is given.

At an even more general level, researchers have also
become interested in developing training procedures that will
help children to produce for themselves metamemory information
about various strategies. Children usually don't attempt to
produce such information, but can benefit from training
procedures that encourage them to make evaluations of their
own study activities. An example from a recent study
(Ghatala, Levin, Pressley, & Lodico, 1983) shows how such
training can be done with children as young as second grade.
These children were taught *strategy-utility° understanding,
by means of the following procedure: The children were told
that there are many ways to play games, that some ways are
better than others, and that in order to play the game well,
they must use the best method. The children were given several
examples: First, they were required to draw a circle using two
different methods (free hand and tracing a circular cookie
cutter). They were asked to determine which drawing was
better, and why it was better. The children were praised for
correctly answering the questions and were reminded that,
"Keeping track of how you are doing when you playa game helps
you choose the best way to play." The second example required
the children to memorize a list of letters initially presented
in scrambled order. The children studied the letters and then
attempted recall. They were then instructed to arrange the
letters so as to spell their own names, and after the letters
were removed, the children again tried to remember them. The
children were then asked when they had remembered more
letters, why, and what they would do if they were to play the
game again.

At the end of training, the children were given a memory
task that involved learning pairs of words. After an initial
effort to learn the words, the children were taught either an
effective or an ineffective strategy for learning such lists.
After practicing the strategy, children were given a new list
to study and recall in any way they chose, and subsequently,
were asked to explain what they had done and why.

Children who had received strategy-utility training
clearly articulated the link between use of the strategy and
changes in performance. They cited the usefulness of the
strategy as the reason why, they had made their choice. In
contrast, children in control conditions had trouble
explaining their performance and gave unclear reasons for
their strategy choices.
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Children who had received training were also able to
abandon the ineffective strategy, basing that decision on
their poor performance while using it. This is interesting,
in that other strategy training studies have found that
situational demand characteristics, such as the desire to
please an adult, can influence children to use ineffective
learning procedures.

Follow-up testing at a later time showed that these
children also maintained their skills in choosing effective

strategies. Children in the strategy-utility condition were
able to use their knowledge of strategy efficacy to guide
their choice of alternate strategies. The strategy utility
training procedures provide practice in 1) monitoring one's
performance, 2) inferring casual connections between
strategies and changes in performance (strategy efficacy
knowledge), and 3) selecting an appropriate strategy based on
such knowledge. When children are taught general principles
for deciding on an appropriate strategy for a task and for
assessing their performance using the strategy, strategy
maintenance and generalization to new tasks is improved.

The schoolroom environment offers a rich setting to
facilitate the development of children's control and
'executive" processes in the activation of a wide variety of
strategies. We want to encourage teachers to apply these
principles in the classroom, in order to maximize the
development of memory knowledge, self-regulation, and use of
strategy techniques.

MOTIVATION

In encouraging children's memory efforts, we know that
teachers have to be concerned as well with getting children
interested in performing classroom tasks. We asked teachers
in our study to tell us some of the things they did to
motivate children to learn. We would like to present some
general principles of motivation, not to give all the answers
to this difficult question, but to reflect the findings of
research and the comments of the teachers in our study.

A. Sources a Seward in the C1 assr00111

A classroom teacher is a very important and powerful
figure to the child, especially in the early grades. Even at
the sixth grade, teachers were aware of how important their
attention and approval were for children's continued efforts
in their work. A sixth grade teacher we interviewed told us
that she would sometimes "sell time" to children: if a child

had done well or tried hard, the child could 'earn"

individual attention from her. However, not all children
are the same, and some may regard individual attention

from the teacher as a negative experience. For such
students, classmates may be more important as a source

of reward, as models for their own behavior, and as the
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carriers of values. This becomes increasingly true at higher
grade levels. Thus, we often saw fifth and sixth grade
teachers dividing their classes into groups that would work on
projects together. If the group has a well-defined goal, and
a structure within which to work, the group can help to
maintain children's task motivation. For example, a sixth
grade teacher established a group structure in arranging
students at tables and appointing a "group leader' for each
project, projects that involved writing and acting out short
plays or preparing reports on various topics.

Some teachers reported the use of external rewards: gold
stars on charts for work completed, tokens to collect and turn
in for other prizes, etc. -- for some teachers, these worked
very well, but others found them to be ineffective. There are
some points to consider in using external rewards:

a) the reward should be something that the child will
really enjoy. If the child hates M&M's, they'd be a useless
reward.

b) the teacher needs to be sure that the children
understand the relationship between what they do and what the
reward will be, and then the teacher has to be very reliable
in providing reward when the appropriate behavior has
occurred. If children are to get a star for turning in their
homework (regardless of quality), then the star should be
given even for a poor paper. If the specification is that the
work has to be correct and on time, then both of those must be
considered in giving the reward.

c) for the same reasons, rewards need to be immediate
for the young child -- having parent reward or punish or
reward at end of week probably won't be effective in
motivating behavior days earlier.

d) the reward system may need to be changed regularly,
to keep children from becoming bored or satiated with it.

e) the teacher needs to consider whether an external
reward system is really necessary, given other sources of
reward in the classroom (teachers, peers) and also depending
upon the nature of the task itself.

B. Influence Id the Taok 211 Children's Motivation

Research has shown that external rewards have very
different effects depending upon the extent to which the
learning task hAs intrinsic interest to the child. Let's
consider three kinds of task: First, a task that is very
interesting to the children. Sometimes materials are well-
designed to elicit interest: readers with good illustrations,
exciting stories about topics children enjoy, etc. The
teacher should try to use the children's interest as the basis
for motivation -- let children pursue their desires to
investigate and learn. If the task is very interesting, the
teacher won't need to giv6, external rewards -- praise for
progress is fine, of course, but giving tokens or prizes for
the child's doing what he or she likes to do anyway may signal
to the child that perhaps the task isn't so much fun, if the
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teacher thinks it's more like workl So external rewards can
"backfire" and have the opposite effect, causing the child to
lose interest in the activity.

Second, consider a task that isn't in itself all that
exciting to a child, but that has the potential to arouse
interest. This is probably the most challenging situation for
the teacher and brings out one's creativity: How can I make
fractions interesting to Johnny? A very basic point here is
that children, especially at earlier grades, look to the
teacher as the model of what is interesting: If you can
yourself appreciate the beauties of the logic in mathematics,
or if you find a story interesting, you can convey that to the
child. A teacher we observed spent time at the introduction
of a new story in the reader modeling for the children some
questions that they might ask themselves about what they were
going to read. The teacher didn't say, "Children, these are
the kinds of questions you might ask," but instead, opened the
book, read the title aloud, commented on the first picture,
looked through the story for each of the pictures, speculated
and invited the kids to think about what the story could be
about: Why was that steamship in the picture? What was this
boy doing on top of the lighthouse? ';he teacher encouraged the
students to offer suggestions, ask further questions and give
their speculations, and got them excited about what was in the
story. Another example: Last spring, Michael Jackson was a
real craze in the schools, and we saw teachers making use of
that interest: One teacher brought magazines and let 6th
graders read about the rock star's personal history as a basis
for their own written reports on his life.

Finally, there are tasks that are not so interesting to
students and that are difficult to make interesting, but that
need to be done: learning spelling words or times tables, for
example. With these things, teachers are often successful at
using games or other activities that challenge the child to
master the material. External rewards may be used, or
children may be encouraged to compete against their own
records (timed tests for practicing math facts, for example),
or the teacher may devise games that involve mild competition
between children. Games are useful in giving the child
practice with the material, and should be set up so that they
give the child feedback about performance, so that the child
can become more aware of what he or she knows, what needs
study, and how much performance is affected by study efforts.

C. Halm it Possible for Children tsa Bucgeed

Research has shown that if individuals fail consistently,
they eventually give up and withdraw from the situation in
which the failure has occurred. It is very discouraging for a
child to get into a situation in which he or she is the low
child in the group and experiences a lot of failure. It is
important to make it possible for each child to succeed in
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class. How can this be done?
a. The teacher can praise and reward children for trying

their best and for improving over their previous performance,
rather than reserving reward for perfect papers only.

b. To the extent that instruction can be individualized,
the child should be given tasks on which there is reasonable
expectation that he or she can do well. If the child can't
multiply, it's not time to proceed to division, obviously.

c. Competition with the self is to be encouraged, rather

than competition with others. Did Johnny do better this week

on his spelling test than he did last week? How many items
can you complete correctly for homework relative to how you
did yesterday?

d. When competition between children is used, it should
be possible for each child to win. The teacher might group
children of similar ability together to compete in a game, so
that the contest will be relatively even. A teacher we saw
used spelling lessons in which success each week was
independent of that for previous weeks (rather than a
cumulative record), so each child had an equal chance of being
recognized for performance at a given time.

e. There are a variety of classroom tasks at which
children can excell: reading, math, spelling, but also art
work, helping out in class, remembering classroom events or
schedules. Each child should be a possible "winner or

expert at something.

D. =oar= Intrinsic Motivation

The teacher's ultimate goal is not just to get work done,
but to enable the child to become an independent and self-
motivated learner. Ways in which to encourage the child's
motivation toward mastery of school tasks include the
following:

a. provide learning experiences at an optimal level of
difficulty -- ones at which the child can succeed, but not so
easy that the child is bored.

b. encourage competition with one's own record, rather
than with others. (If someone wins, someone else has to
lose.)

c. Notice and reward children's efforts to IMPROVE their
performance in areas in which they are weak, even if they
haven't yet become fully competent. Rewarding progress helps
promote further effort.

d. Praise the child's good performance in terms of
mastery, stressing that the child knows the material or is a

good learner.
e. Encourage children to reward themselves for good

work,- so that they can iecome less reliant on the teacher or
on friends to tell them when they have done well. Help them
recognize good work and feel proud of themselves for doing
better than they have in th0 past.

E. Teacher IUNvotations
Research has shown that what the teacher expects of the



child is very important in determining how well a child will
do. Try to keep an open mind about who is likely to end the
year as your outstanding class members or your most improved
student. Give the children a chance to surprise you!

GENERAL PRINCIPLES OF MEMORY FACILITATION

In the sections below, we present information obtained
from teachers through our interviews and observations. The
grade levels are divided into kindergarten, first, second and
third combined, and fourth through sixth combined, because we
found that these divisions allow us to illustrate the kinds of
memory activities and strategy suggestions that appear at
different developmental levels. Sections are organized
according to several general principles of memory strategy use
and training that we developed on the basis of our review of
the literature and by listening to teachers. These principles
are the following:

A. Memorization should always take place in the
context of meaning. The child must understand very broadly
and clearly the information to be learned. In learning
vocabulary words, for example, children need to understand the
usage of the word, things it is related to, etc., so that they
can produce their own definitions of the words, rather than
just memorizing formal dictionary definitions. In math, an
example would be the need for the child to understand the
operations of addition and subtraction and the relationship
betweenthem, in order to give meaning to mathematical facts.

B. Rather than relying on repetitive, rote activities as
a way of producing memory, the teacher should try to devise
situations in which the child can use the to-be-learned
information in an active way. Many teachers develop games
that allow children to exercise their skills and receive
feedback about answers, so that they can check their own
answers and learn the correct ones. Examples are given below.

C. If rote activities are used, they should be
structured by the teacher so that they will not become
meaningless, tedious routines that children carry out in a
mechanical fashion. Teachers of the earlier grades,
especially, reported that it is necessary to change activities
often, to require a limited number of repetitions of the same
activity, and to vary the nature of activities so as to
maintain children's task involvement and interest.

D. For things that are important to remember, repeated
involvement with the information is necessary in order to
promote long term retention. Teachers report various ways in
which they encourage children to review or reconsider
information that was presented earlier, so that, with repeated
exposure and learning, children acquire a broader, more stable
knowledge and understanding.

E. In order to promote context-free learning, teachers
should vary the learning situation so that the child does not
rely on incidental cues as a way of achieving correct answers.
Even at the higher elementary grades, teachers notice that
sometimes children happen to get caught up on irrelevant cues
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in remembering: For example, a child learns the spelling word
list in order and can't spell the words out of sequence, or
the child learns to use a particular map and can't transfer
knowledge to a new, different map. In order to promote
context-free learning, tasks can be presented in a variety of
ways and children's learning can be tested in a variety of
contexts, as well.

F. Metacognitive skills show a developmental course that
will influence the ways that teachers can encourage the
child's self-awareness over age levels. At the earlier grades
(kindergarten and first grade), the teacher can begin to help
children be aware of their own memory processes by teaching
them how to get help from another person to check their
knowledge state (by calling out words to them, checking their
math facts, First and second grade teachers may
encourage their ,:hildren to check their work, but must teach
them what to do, specifying the routines by which checking is
to be done (e.g., repeat the calculations in math, compare
your work to a standard, etc.). At second and third grade
levels, the teacher can begin to encourage children to think
about their own memories and how they can remember something,
and in introducing strategies, can show children that some
ways of learning things work better than others. At second
and third grade levels, teachers can be very effective in
demonstrating or instructing strategy and metacognitive
activities. It is important to make clear to the child not
only what to do to learn better, but why a method should be
used and its value for learning. By third grade, the child
can be taught to "self-testa so as to determine the
effectiveness of study in promoting his or her memory, and to
use the feedback from self-testing to determine whether more
study is required. At fourth through sixth grade levels,
children have become quite competent at generating strategies
on their own, but now can benefit from teachers' efforts to
encourage development of their metacognitive skills. Teachers
can help children understand what makes a problem easy or
difficult, as the first step toward planning how to deal with
it more effectively. Teachers can encourage children to
formulate their own plans for learning, to evaluate the
effectiveness of their approaches, and to modify learning
activity on the basis of such feedback.

In the sections below, we use these six principles to
summarize some of the suggestions that teachers gave us about
how they work with children in the classroom. We also
describe the kinds of strategy suggestions that teachers at
these grade levels made in the classroom to assist their
students' learning.

MEMORY IN THE KINDERGARTEN CLASSROOM

In classroom observations, we saw kindergarten
teachers suggesting various strategies to help children attend
to tasks more consistently. As well as cautioning children to
work carefully through each step in a task, teachers would
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often suggest that children use markers to keep their place in
a book or use their fingers to keep track of their counting
operations. Such attentional guidance is important in helping
children take in task-related information so that it can be
learned.

1. Kindergarten teachers often relied on the principle
that memory activity should take place in the context of
meaning. In order to encourage this, teachers adopted such
activities as the following:

a. When children were first beginning to develop word
recognition shills, one teacher used an elaborative strategy
to help them identify simple words on the basis of their
shapes. She showed the children a new word and asked them to
decide what its shape looked like, and then used an
elaborative strategy to relate the word to the object the
children mentioned. Thus, "bed" was used as a cue to recall
the word "red" and, as mentioned earlier, a "faucet" was
related to the color word, "yellow."

b. In math activities, teachers usually tried to make
numbers and simple number problems very concrete by employing
counters or visual aids. Some teachers had the children
string beads together or take them apart to illustrate adding
and subtracting operations. Others suggested using pictures
to illustrate simple word problems in arithmetic. As the
children began to learn about arithmetic, one teacher
encouraged them to make up their own stories to illustrate
mathemetical processes: "Sally had two apples that her Mother
had given her. She picked one apple from the tree; and then
she had three apples in all."

c. In learning vocabulary words, a teacher suggested
having the children create "pictionaries" in which they learn
the word together with a picture of the object that the word
names.

d. In an effort to help children comprehend the
sequence of events in a story, teachers sometimes used flannel
boards on which they could retell the story with the
children's help. Other times, children were encouraged to
dramatize the story as a class activity.

2. Kindergarten teachers often used game-like, active
situations as the occasion for practice of concepts being
learned, rather than relying on rote activities, Among the
many suggestions we heard were the following:

a. One teacher modified a "Candyland" game, so that
children saw color words on the cards used to direct a marker
along the "road" rather than the usual color cards. Children
also had a 'key" available, in which color names were matched
with the colors to which they referred, so that children could
check- and make sure that they were corEoct in labeling the
color word. The opportunity for such feedback and self -
correction is necessary.in any game if it is to be an
effective learning tool.

b. Games for identifying words involved a variety of
activities: bingo, a hop-scotch game in which the child had to
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jump to the word given, and a fishing game in which the child
got to keep each "fish" card for which he or she could read a
word correctly. One teacher created a game using a zig-zag
zoad made of cards containing vocabulary words, in which
children moved along the road as they read the words
correctly.

c. Teachers reported using dramatizations, finger plays
or little songs to help increase children's comprehension of
stories.

3. Another principle involved activities aimed at
producing long-term retention of material through regular,
repeated involvement with it. Examples were as follows:

a. Teachers often incorporated basic information, such
as telling the time of day or noticing the weather, into their
daily routines, in order to make this learning a very natural
part of the classroom activity.

b. Some teachers told us that they begin the morning
with routines such as counting from 1 to 10, or saying the
names of letters given on cards around the room, adding new
items weekly but continuing to repeat the more familiar ones.
Such activities promote lasting knowledge, and also can be
positively motivating to the child, increasing his or her
feelings of competence in knowing the familiar materials and
the routines that will be followed.

4. In order to encourage learning that is context-free,
teachers used several activities:

a. In letter recognition, a teacher would ask the
children to find a letter they were learning in magazines, on
signs located around the room, in the names of their
classmates that were written on the board, in newspapers and
magazines at home, or on signs as they drove around town. A
similar process was followed for simple words the children
learned, so that they were encouraged to find the word in
stories or books, on signs, etc., as a way of learning to
recognize it in many different contexts.

b. In learning addition, the teacher illustrated 1 + 1
= 2 by having children use their own bodies to illustrate the
problem. The teacher also used varieties of counters,
fingers, etc., so that the children would come to see that 1 +
1 = 2 can be applied to many different situations and
activities.

5. To encourage the beginnings of metacognitive
activity, several teachers mentioned asking parents to help
the child by showing the child cards containing vocabulary
words and seeing if the child could identify the words, or
using: flashcards to quiz simple math facts. At this age
level, a parent or a teacher provides support for the child's
first efforts to evaluate bis or her knowledge, as well as
assisting in the learning process.
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MEMORY IN THE FIRST GRADE CLASSROOM

First grade teachers gave us a number of examples of
techniques they found to be effective in encouraging memory
activity in their classrooms. Their suggestions also
exemplify some of the principles described earlier.

1. First grade teachers often tried to place memory
activity in the context of meaning; attempting to ensure that
the child would understand the information to be learned.
Procedures suggested include the following:

a. In learning addition or subtraction operations, most
teachers encouraged children to use counters such as blocks,
beads, or their own fingers. Sometimes the teacher gave
children a drawing or asked them to produce a drawing to
represent an addition or subtraction problem. Other teachers
used number ladders to show the addition and subtraction
processes. Use of such external representations of the
mathematical problem helps the child understand the logic of
the operation being performed and also, with the teacher's
assistance, gives the child a way to check and make sure that
his or her answer is correct.

b. Teachers used transformation strategies to help
children understand the operations of addition and
subtraction, as well. For example, teachers showed children
how they could use addition facts to find the correct answer
to a subtraction problem: 'You can use what you know, 8 + 1 =
9, to figure out 9 - 1 = _,"

c. Vocabulary wo-ds for the week were usually chosen
from a story or reader that the class was discussing at the
same time. A teacher noted that it was best to present words
that had a shared meaning based on content or on their
relationships in a story. She noted, "If children do not
learn words in cortext, they are meaningless." In order to
remember the word and especially, to begin to use the word in
reading or speech, the child needs to be able to understand
the word's meaning and use, and the best way to ensure this is
to have the word placed in a context that the child can
comprehend.

d. Spelling words should be ones that children know and
can actually use in their own writing. Spelling activities
should emphasize the meaning and appropriate use of the word
in a written context rather than just its spelling.

2. First grade teachers often found that rote activities
were less effective than other ways of exposing children to
material to be learned. Rote activities tended to become
mechanical, so that children, for example, would begin to make
mistakes in writing their spelling words after a few
repetitions, or would no longer attend when they were told to
write math facts over and over. Therefore, teachers instead
chose to develop activities in which children would be more
active, including the following:

a. Games such as Scrabble, Anagrams, or crossword
puzzles were used to aid the child's learning of spelling
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words, by giving diverse opportunites to practice the words
and to receive feedback about accuracy in their use.

b. A Concentration game was adapted so that children
could use it to practice addition and subtraction facts. In
the game, flashcards are placed on a table so that you don't
see the side with the answers. Children take turns choosing
two flashcards, attempting to select two for which the answer
to the addition or subtraction problem is the same. (For
example, a correct response would he to pick "2 + 4" and "7
1. ") If the child is correct, he or she gets to keep those 2
flashcards, and the child's progress is noted in terms of how
many cards lw or she collects.

c. Teachers often encouraged children to produce
examples that illustrate concepts or facts being learned. For
example, some teachers asked children to make up sentences or
stories on their own using their vocabulary words. Similarly,
children can make up their own word problems to illustrate
particular mathmetical concepts, after some initial
demonstrations by the teacher.

3. Teachers encourage the development of early
metacognitive skills in several ways:

a. Many teachers at the first grade level begin to ask
children to check their own work, so that the children can
assess how well they have performed. At first, the teacher
should be explicit in teaching exactly what the checking
procedure involves. For example, the teacher may ask children
to compare their spelling words or their answers to math
problems to the examples on a standard list that is handed out
or posted on the wall. It is important to make the
instructions very clear and to keep the task fairly simple,
with only a few items to check, and to watch and see that
children understand what to do. Teachers sometimes devise
games in which children can check their own answers by looking
at the back of the page or by using a cover sheet that shows
correct answers. Such activities are useful in helping the
child learn that it is possible to eva late one's own
performance, as well as in -allowing independent work and
prompt feedback about performance.

b. As in kindergarten, teachers often encourage
children to find another person to aid them in learning
spelling or vocabulary words or math facts, by having the
other person "call out" the problems to them. This allows the
child to carry ovt a practice test to see how well he or she
is doing in learning some material. It is important that the
parent or other individual not only help the child carry out
the trial test, but make sure that the child realizes that the
4tems missed are the ones that will require additional study.

-c. Children at the first grade level usually are not
very 'aware of their own memory abilities, and the teacher
probably can only encourage the beginnings of such awareness.
Within the context of a lesSon, for example, the teacher might
ask children to think about how they tried to learn the
material. When appropriate, the teacher might suggest
alternative strategies and explain to the children that some
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ways of study are more effective than others.

MEMORY IN SECOND AND THIRD GRADES

This section describes activities that second and third
grade teachers can use when presenting material in order to
help their students learn and retain information. General
principles illustrated here are presented first, followed by
concrete suggestions for activities in the areas of
vocabulary, spelling and mathematics.

Among the principles that we found to be important at
this grade level are the following: Memorization or study
should always take place in the context of meaning. If
material is not meaningful for students, they will have a
difficult tlme learning. Repetitive, rote activities should
be structured so that they are not likely to become
meaningless, tedious routines. This means that teachers are
often required to devise situations in which children can use
the to-be-learned material in an active way. Many teachers
suggested that children seem to learn and remember best when
material is presented as a game or is made relevant to the
students own lives. By second or third grade, children are
developing metacognitive skills. This means that they are
beginning to understand their role in the learning or memory
process. They also are beginning to understand that some
study or learning strategies are more effective than others.
Second and third grade teachers were more likely to suggest
strategies to their children than were teachers at any other
grade level. So it appears that second and third grade
teachers play a particularly active role in affecting both the
ways that children study and what children are learning about
memory strategies and metacognition. Some examples of
activities suggested by teachers that require children to
process material in an active manner are the following:

1. Vocabulary Learning
a. One teacher said that she divided her class into two

teams (of equal ability level) and had each team take a turn
pulling a vocabulary word out of a hat. The child who pulled
the word out of the hat was to tell the word's meaning. The
team that got the most points (the most correct definitions)
won the game. Her children found this to be a challenging and
interesting activity. By adding words from previous lessons,
the teacher could promote long term retention of vocabulary,
as well as practice with new words.

b. Another suggestion was to have student volunteers
'act out" vocabulary words in front of the entire class.
Sometimes students were asked to look for pictures in
magaZines or to draw their own pictures in order to
demonstrate the meaning of a vocabulary word.

c. Many teachers provided children with mnemonic
devices to help them remember the meanings of certain words.
For example: To distinguish the words "here and "hear",
remember that the word "hear" has the word "ear" in it and we
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"hear" with our "ears." The difference between "fact" and
"fiction" is that "fact" has a "t" at the end of it, so it
must be true.

2. atalling
a. Several teachers mentioned that they point out to

children that some of the words in a spelling lesson are hard
or "tricky" words. They suggest to children that they should
spend more time concentrating on these "watch-out" words. In
doing so, they are encouraging metacognitive learning as well
as improved spelling.

b. Many teachers suggested providing children with
mnemonic devices for remembering spelling words. For example:
There may be familiar small words inside of the larger words
children are learning. Or, teachers may mention to students
that all of the spelling words in one set end in "ly" except
for two. Teachers may mention that words that sound the same
are often spelled similarly.

c. One teacher suggested a tic-tac-toe game for
practicing spelling words. The class is divided into'two
teams: an X team and an 0 team. A child is given a word to
spell (as in a spelling bee), and if a child spells it
correctly, be or she gets to place an X or 0 in the tic-tac-
toe form. If the child does not spell the word correctly, the
other team gets another turn. The group structure of this
game allows peer encouragement to motivate children and avoids
the "one winner/many losers" characteristic of the traditional
spelling bee.

d. Another teacher said that she had her children keep
a dictionary of words that they had misspelled (either in
their creative writing or on spelling tests). Children put 26
pieces of paper into a folder, one page for each letter of the
alphabet, and used this notebook all year to keep a record of
the words that they had misspelled. Subsequently children
were never to ask the teacher how to spell these words, but
instead were expected to look them up in their dictionaries.

3. Arithmetic
a. One teacher suggested the "hula-hoop method* for

demonstrating multiplication. She put hula-hoops on the floor
and asked equal numbers of children to stand in each hula-hoop
in order to demonstrate sets. For example, to demonstrate the
problem "3 X 4", she would put three hula-hoops on the floor
and have four children stand in each of them. As children
came to understand the procedure, the teacher would let them
figure out how to illustrate new multiplication problems.

b. Another ..eacher played an "around the world* game
with her math class: One child stands next to another child.
The teacher shows these two children a flashcard with a math
problem on it. The child who gives the correct answer first
is the winner and gets to move on and stand with the next
child. The teacher shows another flashcard and the child who
responds correctly first is the winner and gets to move on to
the desk of the next child in the room. Therefore, a child
who knows his or her math facts and can respond quickly may be
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able to move all the way "around the world" (around the
classroom). The teacher found this to be helpful in
motivating children to learn their math facts, as well as a
way of giving them practice.

c. The Concentration game (described earlier in the
First Grade section) is also used at this level, but expanded
to include multiplication and division facts as well as
addition and subtraction.

d. Several teachers stated that they let the children
in the classroom "play teacher." That is, children take turns
going to the board to work problems. While they are working
the problems, they explain to the class the procedures or
steps they are going through in order to solve the problem.
The teacher suggested sending the better math students up to
the board first, to give the other students a chance to catch
on to the correct procedures.

e. Many teachers suggested having children "act out
various math problems. For example they can play grocery
store which requires them to add up the total cost of the
grocercies, provide an adequate amount of money and subtract
to make change.

4. self- checking and metacognitive suggestions
Teachers suggested a large number of self-checking

activities to children in the classrooms at these grade
levels. Sometimes they also offered good suggestions about
how to carry out the self-checking activity: Children were
told that in order to check a workbook activity, they should
reread the story upon which it was based and look for the
answers. Before turning in an essay, students were told to
proofread their papers to make sure they had written down
everything they had wanted to say. Another teacher told her
students to reread sentences they had written to see if they
had used verb tenses correctly and to see if the sentences
made sense. In doing math problems, a teacher suggested to
children that they write down every step in the problem so
that they would be able to go back and find any errors in
their computations. Such suggestions make it clear to the
child exactly how the self-checking operation is to be done
and what information needs their attention.

In encouraging metacognitive activities, teachers often
pointed out to children that they should study more difficult
spelling words longer than they studied easy ones. Teachers
also sometimes asked their children to describe plans that had
been mentioned in class for remembering material or ask
children to generate such plans. Usually the teacher had to
follow up these requests with specific suggestions to help
children formulate a plan, rather than expecting them to be
able to produce one without assistance. In suggesting
strategies, teachers often indicated specifically to students
that the strategy would help them remember and why. At the
second and third grade levels, such information is effective
in helping children maintain strategy use, as well as
increasing their awareness of memory processes.
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.. MEMORY IN FOURTH THROUGH SIXTH GRADES
At the fourth grade level and beyond, children arealready capable of using many of the memory strategies that wehave described, but the teacher can play a particularlyimportant role at the level of metacognitive learning.Teachers at fourth through sixth grade levels demonstrated anawareness of general principles of using active, meaningfulways of learning and teaching for context-free and stablelearning.

1. In the area of metacognition, teachers tried to helpthe child become increasingly aware of his or her own memoryprocesses. Procedures to encourage such awareness include thefollowing:
a. Self-checking. Children can be encouraged to checktheir work, to see how well they have done at a task, andalso, to use self-testing as a way to see if they knowsomething or if they need to engage in further study in orderto master the material. Practice tests in spelling, forexample, show children which items they know and which theyneed to study. Along with this, a teacher might ask childrento predict ahead of time how well they will do on a test, inorder to increase both their motivation and their self-awareness.
Children can be encouraged to ask themselves if theiranswers "make sense.* For example, a teacher remindedchildren that in checking their subtraction prcblems, theanswer has to be less than the number you begin with. Anotherteacher told students to check their answers by estimating theanswer to the nearest 10's value and then seeing if theiranswers were close to that estimate.
b. Identify potentially difficult tasks. Teachers canhelp children become aware of what sorts of task are going tobe easy or difficult for them. One sixth grade teacher toldchildren to think about it: "Which ones do you think you willbe able to learn easily? Why? Which ones are going to giveyou trouble? Why do you think that is?" The teacher tried toget students to think about why certain tasks are so difficultand how they might deal with them more effectively.In math, one teacher mentioned that she asked her classto review problems on which students made errors to see ifthey knew why the answers were wrong, and for children whoanswered the items correctly, to see if they could explain howthey got their answers. She found that sometimes studentswould get the right answers but not understand why. Bygetting them to explain their work, the teacher helpedstudents understand the operations they had done correctly,and at the same time, provided information for the childrenwho were not able to do the problems.c. Feedback for memory efforts. The teacher can givethe child the opportunity.to try out different ways ofstudying and see how well they work. One teacher wanted herstudents to learn to identify geographic areas on maps of theworld. She gave them several sample maps that they could use
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to test themselves during study. This gave students the
chance to provide themselves with information about how well
their learning was proceeding.

A fifth grade teacher asked students to decide for
themselves if they could construct an adequate definition of
each vocabulary word or if they needed to use a dictionary to
find a correct definition. The teacher gave feedback as to
the adequacy of the definitions the children produced, so that
they could learn how to evaluate the quality of their own
definitions.

2. Another way that the teacher can influence
metacognitive activity in children is by encouraging them to
develop their own ways of studying and to evaluate how well
these work. Suggestions by teachers include the following:

a. A sixth grade teacher wanted children to learn
countries, continents, and cities on a world map. She showed
the class several techniques for studying, including grouping
sections by color, grouping by location on the map, and
arranging items in alphabetical order, and showed the children
how to try out these different techniques in order to see
which ones worked best for them.

b. Teachers at fourth through sixth grade levels
mentioned that they encourage children to develop their own
ways of relating items or making them meaningful, in both
vocabulary and spelling lessons. Children found ways to
relate spelling words to words already known that sound the
same, and produced elaboration techniques to make vocabulary
words more meaningful. Teachers also can encourage students
to discuss ways of studying and memory strategies that work
well for them. Children may have developed effective
strategies of their own that would be useful for others.

3. Another principle that teachers at the fourth through
sixth grade levels used in working with their classes was that
of encouraging active learning rather than emphasizing rote,
repetitive drill as a way of getting experience with the
material to be learned.

a. In learning vocabulary words, many teachers
emphasized the importance of making the word familiar to the
child so that the child learns to use it in conversation and
writing. Techniques for achieving this included writing
sentences, or even stories, plays, or reports with vocabulary
words, having the children act out the vocabulary words in
front of the class, or playing games with the words. Some
teachers asked children to make up *silly sentences" using a
long list of vocabulary words in one sentence that goes on and
on. Another procedure involved the teacher using the
vocabulary word in a sentence and asking the child to produce
a synbnym for that word. One of the games teachers mentioned
was "Vocabulary Bingo" in which children make up cards with
words written on them. The teacher or one of the children
then calls out words randomly or gives the definition of each
word, and the students see how quickly they can complete their
Bingo cards.
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b. In learning spelling words, teachers focused on
activities such as word searches and crossword puzzles as ways
to get experience with the words. Teachers often emphasized
the rules illustrated by words on the spelling list (e.g.,
several words on the list may demonstrate the "f" sound
produced by the letters "ph" to help children identify
regularities in spelling that they can use later in attempting
to spell new words.

c. In math, teachers at these grade levels still may be
helping children to master their math facts. Activities to
give children practice with their facts and to motivate them
to learn this material include various games. One teacher
described a "mad minute" game in which the child is given
exactly 60 seconds to answer as many multiplication problems
as he or she can. The child works through a page of problems
and receives one point for each item completed correctly.
Over time, the child can keep track of how well he or she has
done and can see improvement from week to week. Another
teacher gives such tests regularly until the child is able to
complete a specified number of problems in one minute; after
the child has mastered this task, no more such tests are
necessary.

A teacher reported that a parent had invented an unusual
method of helping a child learn math facts. The parent took
flashcards and put them up at various places in the house (on
the refrigerator, on doors). Whenever the child went to the
refrigerator, then, he had to say the answer to the flashcard
before opening the door. The parent changed the cards
regularly, and by the end of the year, the child had mastered
his math facts.

4. In order to promote learning that is context-free,
the teachers described several procedures:

A teacher reported that she wanted children to learn to
use their spelling words in a variety of contexts rather than
just learning to write the list for the test. She encouraged
this not only through varied weekly activities but also by
giving different kinds of spelling tests each week. Sometimes
children were asked to figure out the word from scrambled
letters, or they might be asked to fill in missing letters in
a word, to fill in the correct word in a sentence, or to take
a traditional test. Such varied tests allowed the teacher to
assess the child's knowledge of the meaning and use of the
word as well as his or her knowledge of a correct letter
sequence. .

A teacher noted that in math, children would get "hints"
about what operation to use in word problems from the context
of the lesson: If the lesson had been on multiplication, then
the word problems would probably require that same operation.
In order to avoid children's relying on such cues, she tried
to vary the nature of the word problems, so that several
different operations would be required in each set of
problems. In learning maps, a teacher noted that children had
difficulty generalizing from the type of map on which they
learned to new, different-sized, or differently oriented maps.

144
162



t

In order to teach such generalization, the teacher can first,
see that the child has learned locations on one map, and then
specifically give experience in transferring information from
that familiar map to a new one. It cannot be assumed that
things learned in one setting will automatically be
generalized to a new and different setting.

One parent told the teacher that she would give the child
review questions, spelling words, or math fact questions while
the child was watching TV or just hanging around at home, to
give the child practice in thinking about school work outside
of his usual learning context.

5. Finally, in order to promote long-term retention of
information, teachers found ways to encourage children's
repeated involvement with the material. In math, teachers
mentioned moving from one topic to another and then coming
back again to make sure that the student would retain a skill
once learned. This is particularly important for a complex
skill such as long division, where there are several steps
that must be carried out in the correct order.

In spelling, teachers described various ways to help
children retain words learned in earlier lessons. Some
teachers gave unit tests that drew from whole sections of the
spelling book, or selected words from previous lessons to add
to the regular list for the week. Some teachers carried over
words from one week to the next intil the child could spell
them correctly for several consecutive weeks. Ano.::her teacher
asked children to put incorrect words into a ':./ersonal
dictionary, so that when they needed to use these words in a
writing assignment, they could easily check the spelling.

In summary, we found that teachers at each developmental
level were able to aid their students' strategy use for
effective memory, and also to encourage development of
children's knowledge and awareness of memory processes.
Research has shown that it is possible to teach children to
use their memory skills more effectively. Teachers have the
opportunity to do such teaching on a day by day basis, in the
context of regular lessons. We encourage teachers to try out
the suggestions given here and also to create new learning
activities for their classrooms on the basis of the principles
we presented here.
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Chapter 6. Summary, Conclusions, and Dissemination Plans

This research originated with asl interest in how the
elementary school experience influences the development of
memory abilities, including strategy use, memory knowledge,
and self-regulation of learning efforts. Although there is an
extensive literature on memory development and the training of
memory skills in young children in laboratory settings,
developmental psychologists have had until now little
information about how teachers encourage or stimulate memory
efforts in the classroom. One aspect of the present work
(Chapter 2) attempted to describe ways in which teachers help
children master learning and memory tasks and how their
activities vary with grade level and subject matter. In the
latter part of Chapter 2, we presented findings concerning
teachers' views of children's skills in the areas of memory
knowledge, monitoring of memory activities, and generation of
memory strategies. Finally, we were interested in determining
how teachers' variations in the ways in which they attempt to
instruct memory and cognitive activities in the classroom
affect the memory activities of children in their classes.
The study reported in Chapter 3 was an initial effort to
answer this question.

From the standpoint of education, the study yields
important information about what teachers actually do in the
classroom to aid children's memory. The classification of
memory strategy suggestions created as part of the work
described in Chapter 2 can be used to help teachers find new
ways to facilitate children's learning, either by using
examples observed !:). the research or by generating their own
procedures on the basis of principles involved in definitions
of the several categories. Teachers need to know that there
are specific memory strategies that they can use other than
simple rote activities. Although the education literature has
begun to adopt a cognitive developmental perspective in some
research and in textbook recommendations for teachers-in-
training (Biehier & Snowman, 1982; Davis, 1983; Woolfolk &
McCune-Nicolich, 1984), only minimal suggestions are usually
made about kinds of strategies that may be effective and about
how metamemory knowledge and self-regulatory activities can be
encouraged by teachers.

Major findings of the present research may be summarized
as follows:

Teachers of grades K through 6 give their children
suggestions about preferred techniques for processing
information, including recommendations for strategy use in
dealing with mathematics and language arts lessons.

The tendency to suggest strategies and other cognitive
processing activities, to suppress strategy use, to give
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rationales for strategy use, and to request children's
questions about schoolwork are activities that load on a
single factor, suggesting individual differences among
teachers in the tendency to be oriented toward cognitive
processing activities in their teaching, differences that are
not simply a function of amount of teacher activity in the
classroom.

A number of differences are seen across grade level in
the nature of teachers' study suggestions, all of which seem
to be appropriate applications of a developmental perspective:
First, teachers of children in grades 2-3 most often made
strategy suggestions, reflecting some awareness of the
potential for memory strategy training at these grade levels.
Second, suggested functions of external aids in regulating
attention or problem-solving were developmentally appropriate.
Third, teachers were increasingly likely over grade level to
accompany strategy suggestions with a rationale for strategy
use, showing some awareness of children's increasing
metacognitive skill over the elementary school years.

Teachers' suggestions varied appropriately with subject
matter, as well. First, more suggestions for cognitive
processes and strategy use were made by teachers observed
during mathematics and language arts instruction than by those
observed during only language arts classes, apparently
reflecting teachers' efforts to help children think through
the conceptualization procedures required in mathematical
performance. Secondly, instruction in mathematics more often
involved the use of strategies that would help the child
assimilate or represent a new mathematical concept, while
instruction in language arts more often involved suggestions
for activities that would help the child analyze text or
reading workbook exercises.

Although teachers vary their suggestions to fit the
grade level and subject matter of the classroom, some
limitations on their suggestions were also noted. The
relatively brief, nonspecific comments often made about how
children should study may reflect tec hers overestimates of
children's abilities to carry out memory activities and to
conceptualize memory phenomena. Greater emphasis on
metacognitive information, both in providing rationales and
feedback about strategy use and in encouraging children's
awareness of memory processes, would be desirable in helping
children acquire eventual self-sufficiency in their study.

Teachers expected differences in many aspects of memory
performance and understanding as a function of children's
classroom achievement levOl. Higher achievers are seen as
more competent in most aspects of memory.
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Differences in expectations by teachers of different
grade levels are seen in judgments of memory strategy use and
some aspects of memory knowledge. Less difference by grade
level is shown for less immediately observable
characteristics, those having to do with metamemory and
monitoring and control activities.

In relation to developmental changes in memory knowledge
and monitoring and control processes described in the
literature, it appears that teachers at the earlier grades
(especially kindergarten and first grade) expect more mature
and sophisticated memory skills than their children are likely
to demonstrate.

Children of moderate and low achievement levels are
affected by variations in the extent to which their teachers
make cognitive and strategy suggestions during classroom
instruction. Among these children, those whose teachers are
high in strategy suggestions are better able to maintain use
of a trained memory strategy and to show metacognitive
understanding of the strategy.

Through presentation of information on memory
development, training principles, and teachers' use of
memory strategy suggestions in the classroom, it is possible
to help teachers gain more accurate views of the development
of memory phenomena, and (according to their selfreports)
to increase their use of memory strategy suggestions in the
classroom.

We conclude from this research that teachers have a great
deal of information to share with each other concerning
the facilitation of memory development. Our workshop has been
one effort to formalize this communication. Although teachers
use memory strategy suggestions, often in very appropriate
ways, there are still aspects of this subject matter in which
teacher education can be improved. We see this project as an
initial effort to help teachers gain a cognitive developmental
perspective that includes an awareness of memory and
metacognitive phenomena, as well as specific techniques to use
in their classroogs.

We are involved currently in efforts to disseminate the
findings of this research so that teachers may learn more
about-memory. We have presented four papers on the work at
national conventions (Hart, Leal, Burney, & Santulli, 1985;
Leal, Burney, & Johnson, 1985; Moely, Leal, Pechman, Shelley,
Santulli, Burney, Baron, & Piazza, 1984; Moely, Santulli, &
Rao, 1985). Another paper has been submitted for convention
presentation, and plans are underway for additional
presentations at regional or national meetings during 1986.

)
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We have distributed copies of the workshop narrative (Chapter
5) to the 14 schools involved in the research, to parish
school offices: and to each of the teachers who took part
in the research. We have given the workshop to an education
class at Tulane University and to teachers and administrators
from a number of elementary schools in the New Orleans area.
We plan to use the videotape of the workshop presentation and
the written materials in courses for undergraduates and
graduate students in Psychology and Education at Tulane
University and several other universities. Parents of the
children who participated in the second study have been
informed in a general way of the findings of the research, in
a letter mailed to them at the completion of the project.
Efforts'are underway now to prepare articles for journal
publication, in which we will present the findings of the
research and describe its implications for developmental
psychology arid elementary education.
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