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Although the topJic of academic studying has been neglected historically, researchers interested
in academic self-regulation have undertaken a program of research with important implications
for understanding how academic studying can be optimized. In this article, I present a
conceptualization of this topic in terms of 6 underlying dimensions that students can self-regu­
late using specific processes. Extensive anecdotal evidence is described indicating that similar
self-regulatory processes are used by experts in such diverse disciplines as music, sports, and
professional writing. These descriptions reveal that self-regulatory processes are not only
important during initial development of a skill but also during subsequent performance of it in
naturalistic settings. Finally, research on the beneficial effects of self-regulated studying is
recounted on academic motivation as well as achievement, and a cyclical self-regulatory model
for study skill instruction in regular classrooms is presented.

"Studying is the principal means ofsellf-education throughout
life." (Rohwer, 1984, p. I)

In a seminal article in 1984, Rohwernoted that one ofthe most
neglected topics in the field ofeducation was academic study­
ing. Although teachers assign homework to induce studying
and expect their students to prepare outside class to participate
fu11y within it, they have historically devoted little attention
to teaching needed study ski11s, such as time management,
note taking, or test preparation. Students were expected to
develop these ski11s on their own from completion of assigned
homework and preparation for in-class tests. Before Rohwer' s
article, educational psychologists had also neglected aca­
demic studying processes-preferring instead to focus on
learning under more proscribed conclitions, inclucling during
teaching and other forms ofin-class instruction. Undoubtedly,
the reasons that both teachers and educational psychologists
had neglected this topic can be traced to its occurrence outside
formalleaming contexts and the fact that it is largely self-di­
rected. In these naturalistic contexts, students' failure to learn
may have been due to factors other than their leaming ability.
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such as insufficient motivation, lack of horne support, or the
presence of distractions. The meager research that had been
conducted on academic studying before 1984 was heteroge­
neous and fragmented in fonn, and as a result, Rohwer called
for the development ofa coherent psychology ofstudying that
could offer insight regarding not only qualitative differences
in study processes used by students but also the underlying
psychological processes.

Since Rohwer's (1984) article, research on academic
studying has made significant strides on a number of fronts,
and Iwould like to discuss efforts associated with models that
focus on self-regulatory processes. Self-regulation can be
defined as self-generated thoughts, feelings, and actions for
attaining academic goals. Although academic self-regulation
models are not limited to explaining academic studying, they
do address this topic and have important properties that are
especia11y compatible with it (Winne & Hadwin, 1997). For
example, research on academic self-regulation grew out of
efforts to explain proactive effOlts of students to leam on their
own-their personal initiative, resourcefulness, persistence,
and sense ofresponsibility. For these proactive properties to
emerge, self-motivation is necessary as we11 as self-directed
learning competence, and as a result, most self-regulated
learning models have incorporated motivational variables as
central features, such as goal seuing, self-beliefs, and intrinsic
interest (e.g., Corno, 1993; Garcia & Pintrich, 1994;
McCombs, 1989; Schunk, 1994). Insufficient self-motivation
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is an important problem with academic studying. For exam­
pIe, the National Assessment ofEducational Progress Report
(1990) indicated that71 % ofthe 12th graders studied no more
than 1 hr per day, and 25% did not study at all. Among the
self-regulatory processes affecting students' motivation to
study, time management skill and perceived competence play
a key role (Britton& Tesser, 1991; Zimmerman, Greenberg,
& Weinstein, 1994). Because self-regulation models include
self-motivation as weIl as metacognition and behavior per­
formance (Pintrich & De Groot, 1990; Zimmerman, 1995b),
they are weIl suited for explaining academic studying.

Self-regulatory models are also distinctive because they
seek to understand academic studying from a student's per­
spective, especially his 017 her self-image as alearner. These
self-beliefs are assumed to both influence students' proactive
efforts to self-regulate studying and be influenced recipro­
cally by the results of those efforts (Zimmerman, 1989).
Unfortunately, students' belidsapout themselves as learners
had been measured in a nontask-specific way before the
mid-1970s, and as a result,1):leirimpact was greatly underes­
timated (Wylie, 1968). Ouring thelast 2 decades, r.esearch on
academic self-beliefs has im.proved in both methodology and
results. Domain-specific 017 task-specific self-iml:j.ge 017 iden­
tity measures have been found to be closely associl:l.tedwith
indexes of academic motivation al1d achievement (Marsh,
1990; Pajares & Miller, 1994; Zinnnerman, 1995a). In this
article, I will describe key dimensions of self-regulation, the
types of self-regulatory processes exemplary students as weIl
as other experts use, the role of self-regulatory prqcesses Md
self-efficacy during l:j.cadiemic stüdying, and a cyclical self­
regulatory model for study skill instruction.

DIMENSIONS OF SELF·REGULATION

Early views of academic self-regulation as unitary personality
trait, ability, 017 stage ofdevelopmenthave been supplanted in
recent years by multidimensional conceptions that envision it
as acquired interdependent processes. Self-regulation is no
longer viewed as a fixed characteristic of students but rather
as context-specific prqcesses that are selectively used to suc­
ceed in school (Zimmerman, 1989, 1994, 1995b).The degree
and quality of self-regulatory processes that students can
exercise during academic studying clepends on several key
psychological dimensiqns of functioning, such as motivation,
method, and time (see column 2 ofTable 1). Associated with
each dimension is an essential scientific question for under­
standing academic studying as wellas otherforms of self-di­
rected learning (see column 1 of Table 1).

For example, the question "why" addresses students' mo­
tivation to self-regulate their studying. To be able to self-regu­
late this dimension, students must be free to and capable of
choosing whether and how much to study (see column 3 of
row 1 in Table 1). This is usually the case with studying
outside of the classroom. Although teachers often constrain

outside studying by assigning and grading homework, stu­
dents still have choice regarding the length of their studying
as weIl as engaging in additional forms of it. Students who
self-initiate studying are labeled typically as self-motivated
by their parents 017 teachers (see column 4 in row 1 of Table
1). There is extensive evidencethatthis motivational attribute,
which is also called .intrinsic motivation, is highly associated
with academic achievement (e.g., Bandura & Schunk, 1981;
Zimmerman & Mattinez-Pons, 1988). Researchers studying
the causes of students' self-motivation have identified a
number ofkey self-beliefs and processes, such as goal setting,
self-efficacy perceptions, academic values, and attributions
(see column 5 in row 1 ofTable 1). To help a student become
more self-motivated, teachers and parents must understand
the role of these underlying processes and beliefs, be able to
assess their presence, and know how they can be taught. Thus,
row 1 ofTable 1provides a framework for understanding how
motivation foracademicstudying can become self-regulated.
Subsequent rows provideparallel frameworks for analyzing
five other dimeQsions ofacademic studying.

For example, the method dimension of self-regulation
(in row 20fTablel) focuses attention on questions regard­
ing "how" to study and onthe essential condition of aIlow­
ing students tochoose oradapt their own way to study (in
column 3 ofTable 1), such as using animaginal 017 a verbal
strategy to melJIorize the nalleS of American presidents.
Students who self~regulate this dimension will be per­
ceived as highly planful in the way they approach a learning
task, such as qutliningapaper beforebeginning to write it
(in column 4 of Table 1). As studentsbecome more adept
and their studying becomes routine, they can mentally
organize the information without needing to create a formal
outline. A key underlying process when self-regulating
one's studyingtnethod is the use oflearning strategies (in
column 5 of Table 1). For more than 2decades, the range
and powerof s-uch strategies hl:l.ve been demonstrated, and
there have been systematic efforts to teach them. to stu­
dents, especiall~ those at risk for aca~emicfailure(Graham
& HaITis, 1994; Pressley& Woloshyn, 1995; Weinstein &
Mayer, 1986; Weinstein & McCombs, in press).

Thethird question of"when" refetsto the time dimension
of studying (in rOW 3 ofTable.l). Self-regt4atedstudents plan
their use of time mor~ effectively tha.rt uwegulatedstudents
(Zimmermanetal., 1994).Mostteachersgivestudentsgreater
autonomyregartrding academic studytilIle as thieY advance in
ageand grl:j.de J~vel, which is an essc;:ntial con<;iition for this
form of self-regull:j.tion. For example, stud;y timein elemen­
tary schools is usually organized andmonitored very closely
by their teachers, whereas study time at the col1~giate level is
relegated to students to manage on their own. Interms of their
studying attributes, self-regulated students are prompt and
consisfent in their completionof homework (Zimmerman &
Martinez-Pons,J988). Several key proce$ses are associated
with students' effective use oftime-namely, time planning,
management, and self-beliefs.
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TABLE 1
Dimensions of Academic Self-Regulation

Scientific Questions Psychological Dimensions Task Conditions Self-Regulatory Attributes

Why? Motive Choose to participate Self-motivated

How? Method Choose method Planned or routinized

When? Time Choose time limits Timely and efficient

What? Behavior Choose outcome behavior Self-aware of performance

Where? Physical environment Choose setting Enviromnentally sensitive
and resourceful

Withwhom? Social Choose partner, model, or Socially sensitive and
teacher resonrceful

Self-Regulatory Processes

Goal setting and self-efficacy
Task strategies, irnagery, and self­

instruction
Time management
Self-monitoring, self-evaluation,

self-consequences
Environmental structuring

Selective help seeking

Note. From "Dimensions of academic self-regulation: A conceptual framework for education" (p. 8), by B. 1. Zimmerman, in Self-Regulation ofLearning
and Peiformance: lssues and Educational Applications, D. H. Schunk and B. J. Zimmerman (Eds.), 1994. Hillsdale, NJ: Lawrence Erlbaum Associates, !nc.
Copyright 1994 by Lawrence Erlbaum Associates, lnc. Adapted with permission.

The question "what" refers to students' overt behavioral
performance (in row 4 of Table 1). To self-regulate their
studying, learners must be able to choose, modify, and adapt
their form of response particularly from the feedback it pro­
duces. Thisessential condition is often lacking in formal
instructionalsettings. For exarnple, when reading an assigned
text, students must vary the form of notes they rnight be taking
on the basis of how weH the initial attempt captures the
information (e.g., merely listing key terms vs. outlining ma­
terial that is more difficult to recall). In terms of their charac­
teristics, self-regulated students can be identified by their
awareness of their academic effectiveness and by their opti­
mal adjustment of their studying to changing conditions. For
example, these students are more aware than classmates of
how weIl they have captured the meaning ofthe textassign­
ments (Zimmerman &. Martinez-JPons, 1988). Some key
studying prQcesses that influence performance proficiency
are self-monitoring, sellf-reactions, self-instruction, and voli­
tion (Zimm~rman, 1998).

The fifth question refers to the way that students regulate
their physica.l environment (in row 5 of Table 1), such as the
places "where" they study or the use of self-instructional
supports (e.g., computers and recording devices). Unfortu­
nately, some students have little control over the settings
where they often study because ofcrowding, noise, television,
or lack of in~tructionalresources. Self-regulate~d students can
be identifiedby their awareness of surrounding conditions on
their acadel11ic concentration, such as the influence ofdistract­
ing sounds a»d sights. Regulatory control over these environ­
mental conditions can be gained through self,·selecting and
structuring activities, ~or example, by studying at a library in
which refer~nce books are readilly available or by disconnect­
ing the phone from the jack while studying at home.

The scientific question "with wlhom" concerns the social
dimension Qf studying (in row 6 of Table 1). SociaHy self­
regulated stt,tdents are aware of how study partners, coaches,
or instructors can help or hinder their learning, and they can

be readily identified by their sensitivity and resourcefulness
in seeking help. Students who self-regulate use several key
socia! processes, such as model selection and teacher or peer
help-seeking (Nelson-Le Gal &. Jones, 1985; Newman, 1994).
These learners can be distinguished from sociaHy dependent
classmates by the confident and selective way they initiate
and respond to social support. By contrast, nOl1self-regulated
learners are reluctant to ask for assistance because they are
unsure what to ask and afraid of how they might appear
(Newman, 1994).

Thus, self-regulation of studying is not a singular aspect
ofstudents. Rather, it is mulltidimensional in scope, contextual
in its application, and dependent on perceived outcomes.
Because personal studying processes interact with perform­
ance outcomes and social-environmental events, they must be
const:wtly adjusted. Students' interpretations of their behav­
ioral effectiveness in each setting are as important to their
success as their initial strategie skill. Their interpretation and
efforts are influenced by their self-image, goals, and other
sources of self-motivation. To optimize their studying, stu­
dents should self-regulate aH major dimensions of their func­
tioning (Zimmerman, in press). We now consider the issue of
how experts accomplish this.

COMPARING EXPERTS' METHODS OF
SELF-REGULATION ACROSS

DISCIPLINES

Some of the most widely studied methods of self-regulation
are listed in Table 2. It is important to note that each of these
techniques has been used to acquire knowledge and skill
outside the field of academic functioning as weIl as within it,
and there is extensive anecclotal as weH as experimental
evidence of the effectivem:ss of each technique. Some crea­
tive personal adaptations ofthese techniques will be described
from the biographies, autobiographies, and instructional texts
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TABLE 2
Self-Regulatory Processes of Professional Writers, Athletes, Musicians, and Students

Area o[Expertise

Self-Regulatory
Processes

Goal setting

Task strategies

Imagery

Self-instruetion

Time management

Self-monitoring

Self-evaluation

Sel~eonsequenees

Environmental strue­
turing

Help seeking

Writers

Setting daily word or
page goals

Creating outeomes or
generative eue

Imagining a plot in
visual detail

Saying aloud what will
be written

Seheduling daily
writing, especially
time in the morning

Keeping reeords of
literary produetion

Putting off text self­
judgments during
ereation

Putting off pleasurable
events until writing
is eompleted

Controlling writing
setting and
conditions

Obtaining literary
advice or feedback
from colleague

Athletes

Setting speeific and quantifiable
daily goals for training

Knowing how and what to
practice, for example, taking
periodic breaks and slow
execution

Visualizing yourself successfully
making the shot

Self-verbalizing confidence
statements, for example, "let's
go!"

Setting up regular praetice times,
eating times, and relaxation
and preparation periods

Keeping a daily reeord of goal
accomplishment or filming
matches for replay

Breaking game into components
and evaluating yourself after
each performance

Grade yourself after every match

Building practice faeility
designed to develop weak part
ofone's game

Retuming to teacher when flaws
develop in one's game

Musicians

Setting daily practice
session goals

Playing a piece slowly
and softly

Imagining the presence of
anaudience

Verbally praising or
prompting oneself

Scheduling daily practiee
to avoid extremes

Keeping daily reeords of
performance, for
example, .stress levels

Listening to self­
recording, setting
realistic standards

Refusing to end practice
until passage is played
flawlessly

Performing with specific
tools or instruments,
Le., a metronome

Retuming to teachers
when techniques slip

Students

Making lists to accomplish
during studying

Creating mnemonics to
remember facts

Imagining the
eonsequences of failing
to study

Rehearsing steps in
solving a math problem

Scheduling daily studying
and homework time

Keeping reeords of
completed assignments

Cheeking work before
handing it in to teaeher

Making TV or telephoning
contingent on
homework completion

Studying in a sec1uded
plaee

Using a study partner

of successful writers, athletes, and musicians as weIl as from
expert students' protocols. What is evident from these natu­
ralistic accounts of learning and performance is that self­
regulatory techniques are not merely methods to acquire
and use knowledge in formallearning settings. Once mas­
tered, they are also used throughout life to function effec­
tively in informal contexts, such as at horne. These tech­
niques are used on diverse tasks-ranging from mundane
daily work or practice tasks to acclaimed performances in
the arts, sports, and writing.

The first self-regulatory process, goal setting, refers to
specifying intended actions or outcomes. In Table 2, notice
the similarity in goals set by writers, athletes, musicians, and
students across these disparate areas ofexpertise, such as their
specificity and proximity in time, as weIl as some of the
interesting task-related variations in these processes. With
regard to writing, before the British novelist Anthony Trollop
(1946) began a book, he set specific writing goals to attain
each week. He believed goals focused his daily activities and
functioned as implicit standards for self-evaluation. In similar

fashion, James Loehr (1991), asports psychologist atthe Nick
Bolletieri Tennis Academy, trained champions such as
Monica SeIles and Andre Agassi to set specific rather than
general goals and to make short-term goals more important
than long-term ones. Specific short-term goals provide greater
direction and more opportunities for feedback (Schunk,
1994). The concert pianist Misha Dichter approached techni­
cally problematic music pieces by singling out musical pas­
sages that are the most awkward technically and by turning
them into daily exercise goals to work on them as intensely
as possible (Mach, 1991). Interviews with self-regulated stu­
dents reveal they often reported creating lists ofspecific study
topics to accomplish during a particular study session (Zim­
merman & Martinez-Pons, 1986).

The process of self-regulating task strategies refers to
analyzing tasks and identifying specific, advantageous
methods for learning. There is considerable variation in the
types of task strategies that were used across the four areas
of expertise, ranging from oudines to mnemonics, to struc­
ture one's thinking and performance. For example, Irving



Wallace (1971) prepared extensive notes and outlines
before he began writing.

On each new novel, I have always written many Ciutlines for
myself, developing scenes, and characters, underllying story
problems that need further thought. I work the novel out in
chronological sequence, over many weeks, in my head and
then roughlyon paper before beginning it. (pp. 51-52)

Other writing strategiles were smaller in scope but no less
important. For example, Hemingway purposely stopped writ­
ing each day in midsentence becausl;l he found this strategy
enabled hirn to begin writing without delay on the following
day (Plimpton, 1965). The coach ofthe U.S. Davis Cup tennis
team Tom Gullikson found that a breathing strategy helped
hirn stay relaxed and execute his strokes better. "Breathing
out at contact point and taking deep breaths between points
helped to keep the tension down. As soon as I started becom­
ing more relaxed in my play, I started doing better" (Loehr,
1991, p. 78). To increase his attentional control, the pianist
Youri Egorov used the practice strategy of playing very
slowly and very softly (Mach, 1991). Thepianist Alicia De
Larrocha also used this form of concentration training and
describes its benefits in thefollowing way:

Slowness not only aides memory, it helps to check note
aceuracy and phrasing because when )'OU play in slow motion
just asin viewinga movie ron slowly, you see every detail
and at the same time reinforce tbe memory. (Mach, 1991, p.
59)

Self-regulated students report the use of approximately 15
to 20 common forms of strategies during their efforts to study
(Weinstein & Mayer, 1986; Zimmerman & Martinez-Pons,
1986). A successful medical student (Evensen, in press) de­
scribes her studying as shifting between a strategy to reduce
text to key notes and a strategy to "explode" the terms and
concepts to include details and elaborations that underlie and
exemplify the abstracted notes.

The self-regulatory process of imagery refers to creating
or recalling vivid mental images to assist learning. Tbe pur­
pose of imagery ranges across the four disciplines from aiding
creativeproduction to avoiding performance anxiety and
motivating oneself to continue to study. For example, many
novelists have learned to imagine a scene from a story in
mysterious, sensual, or bucolic detail to enhance the vividness
of their prose. Writers also use imagery ofpotentially adverse
consequences to motivate themselves to deliver their work on
time, such as loss of social or finarlcial position. There are
even cases in which writers relied on illegal techniques to
enhancetheir personal Jimagery, such as the use of drugs by
Jean Cocteau, or engaging in sadomasochistic conduct by the
Marquis de Sade (Barzon, 1964). One of the most successful
golf professionals to play tbe game, Jack Nickiaus (1992),
regularly uses visual imagery to enhance both practice and
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competiltive play. He described his use of it this way, "Visu­
alize the shot that would best deal with [the situation], and
actually 'see' its flight in your mind's eye. Finally, imagine
and mentally 'feet' the swing you would need to execute the
planned shot" (p. 131). Th,e British voice coach Graham
Hewitt (1978) recommended imagining the human dia­
phragm as a balloon in which air is trapped and slowly
released in a steady column. He suggested the larynx be
imagined as a shutter that opens to let in air anel closes to make
a singing sound as the air passes by the louvers. Harsh vocal
attacY.s on notes can damage these sensitive vibration cords.
The pianist Janina Fialkowska imagined going over a piece
in her head continually as she prepared for a concert (Mach,
1991, p. 67). Self-regulated students often describe imagining
the consequences of failing to study, such as the reactions of
friends" classmates, and family members, when they need to
motivare themselves to study for important tests (Zimmerman
& Martinez-Pons, 1986).

The self-regulatory process of self-instruction refers to
overt or subvocal verbalizatilon to guide performance. There
is also considerable similarity among the methods of self-ver­
balization reported across the four areas of expertise in Table
2--especially using words to guide or praise oneself for
correct task execution. For ~~xample, letter wrilters often dic­
tated orally before writing perhaps because speaking is 35%
to 75%fasterthan writing (Gould, 1980). Poets, playwrights,
and novelists commonly read drafts of dialogue aloud, often
changing their voices when more than one character or a
different emotion is involved In order to appraise its tone,
realism, and rhythmic properties (Murray, 1990). The pianist
Youri Egorov subvocally praised hirnself fm successfully
playing difficult passages in a piece. "When I started them, I
thought, the most difficult pal1s, they're over. Oh good! I
ha,ven't madetoo many mistakes" (Mach, 1991, p. 48). For
tennis. players who have trouble controlling their negative
oLJtbursts on the court, Loehr (1991) recommended for stu­
dents to list all of thdr ne~gative responses and to find a
positive alternative for each one, such as saying "let it go" or
"come on" (p. 47) to focus or motivate themselves. Students'
self-regulation can be improved by rehearsing steps in solving
a math problem or writing an essay (Schunk, 1998).

Tbe self-regulatory proc~~ssof time management refers to
estimating and budgeting use of time. There was a great deal
of convergence across the four disciplines in their time plan­
ning and management techniques in the allotment of time for
systematic daily performatilce. To improve one's writing,
Goethe recommended, "Us,e the day before the day. Early
morning hours have gold in their mouth" (Murray, 1990, p.
16). Through careful time planning, writers are able to sustain
prodigious daily efforts: De Balzac wrote 6 to 12 hr per day,
Joseph Conrad wrote 8 hr, and Hemingway wrote 6 hr per day
(Wallace & Pear, 1977). Tbe pianist Misha Dichter spent as
long as 12 hr a day practicing as a youth to develop his
competence. Now, he practkes only 4 hr per day when on the
road and 6 hr a day when lealning new repertoire at horne
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(Mach, 1991). The pianist Glenn Gould feit that excessive
practicing (beyond 4 hr a day) actually diminished his effec­
tiveness, therefore he avoided it (Mach, 1991). Time planning
and management can also occur for longer periods of time.
For example, the Russiail sports psychologist L. P. Matveyev
used a 6-month "periodization cycle" to organize the training
activities of athletes that uses five distinct phases before key
competitions to avoid overtraining and enhance peak per­
formance (Loehr, 1991). This training method focuses on
different aspects of physical. functioning during each phase
and begins with cross-training exercises to build aerobic
capacity and strength andgradually becomes more intensive
for the sport in question. In the last phase, training tapers off
to a level that will sustain peak performance but allows the
athletes' physical reserves to be replenished. Academically
successful students report schedulingregular daily time slots
to complete their homework andstudying (Kovach, 1997).

A key form of self-regulation is self-monitoring, which
involves observing and tracking one's own performance and
outcomes, often recording them. There was a high degree of
commonality among .themetljods. used across the four disci­
plines, and all respondentskeptphysical records or their
performance accomplishments.With regard to writers, Trol­
lop (1946) wrote more than50novels and was perhaps the
greatest record keeper in literature. When he began each new
book, he would organize hispersonaldiary into weeks, and
he would faithfully recordthe pages he complete:d each day.
Trollop averaged 40 p<l.ges per week, never droppingbelow
20 pages and topping outat 112 pages forhis most pröductive
week. Graham Hewitt(1978)advocatednew vocal students
keeping daily graphs on a vatiety of vocaltechniques, such
as breath control, range, agility, vocalresonance, andarticu­
lation. He also advoClltedsittillg inchairs to help singers
manually feel whethertheirab~ominal support for the voice
was properly executed. At theBoIletieri Tennis Acaderny,
students are asked to.keep· adaily record of their attainnient
of specific personal goals, such as frrst-servepercentagesor
pointswon at thenet, toimprovetheir game (Loehr, 1991).
A medical student{Evensen,.in pre.ss) described her strategy
for studying as folIows:

I would make an outline and would say, 'Tm going to look
at these four topics tonight. I'm going to master them" And I
would. And then I would check them off on the outline. I
could sit there after four weeks of work and look at aIl those
litde check marks and I'd say, "Good, I'm doing really weIl.
I' m a third of the way through."

The self-regulatory process of self-evaluation refers to
setting standards and using them for self-judgment.The self­
evaluative methods listed in Table 2 for the different disci­
plines are more varied than goal setting methods, with the
former ranging fromwriters' delaying self-judgments to mu­
sicians' listening to self-recordings to refine their technique.
To prevent hirnself from responding negatively to errors, the

famous golfer Walter Hagen assumed that he would make
three or four during each round (Nicklaus, 1992). This en­
abled hirn to shrug off the frustration quickly when he made
an error and to avoid further rumination that could lead to
more mistakes. The pianist Misha Dichter used audio record­
ings of hirnself to perfect his style (Mach, 1991). He said,

There's something marvelous about being able to hear your­
self and study from your own mistakes, from your own
performance, and to bear and to study others on records as
weIl. (p. 72) InitiaIly,aIl the things that soundedfine in the
practice room sounded quite different in the play-backs; this
caused me to rethink many things and has been a very
rewarding process. (p. 67)

Self-regulated students report systematicaIly checking
over their work beforehanding it in to their teacher (Zimmer­
man & Martinez-Pons, 1986). Self-evaluative standards must
be appropriate to the skillievel of the person involved. For
example, thepoetWilliam Stafford (Murray, 1990) found that
excessive self-evaluative standards are a major source of
"writer' s block," and he developed ways to lower his stand­
ards whenhis fIuency dropped, such as delaying writing
quality judgments until aftertext is generated.

Self-consequences entail making personal rewards or pun­
ishments contingen~ .on accomplishment. The forms of self­
consequences that have beenreported varied considerably by
discipline, but the self-regulators in all four areas made re­
wards contingentonsuccessfu.l completionofimport;ant daily
activities. In general, negative contingenciesare less effective
than positive ones, and there is much less frequent use of
negativeforms of coqsequences (Kirschenbaum & Karoly,
1977). Among the conse'!llences reported by writers,Plmest
Hemingway usedhis recordsofdaily written output to reward
hirnself (Plimpton, 1965). If he could get more than a day
ahead ofhis planned writing goals, he feltjllstifiedintaking
a day offfor pleasurllbleactivities. For exarnple, while living
in Cuba, he made his fishing trips in the Gulf Stream contin­
gent on extraordinarylevels of writing.Tlleläte tennischam­
pion Arthur Ashekeptalistofhis opponents' we~esses to
use as criteriaforself-reinforcement. After euch matchWith
the player inqllestio.n, Ashewpuld consuItthe list tex grade
his effectiveness in exploitill~lthese limitati~[)lls •• Tt~epianist
Janina Fialkowska usedthoug1:lts ofp1llyingpoorrlyto moti­
vate herself to practice mOre. "Idon't Wlll'!t tosecon<f~glless
myself dllringtljeperformance•... chide lIlyselffor llot,work­
ing harder. I trytO avoidsuch rnomentsatallcosts. It's really
a matter of havingpracticed~llough"(Macll,1991, p.67).
Self-regulated students have often reported making televi­
sion, telephoning, and .even stlldy breaks contingentontheir
completion orhomework(ZimmertnjUl. &:Martinez~Pons,
1986).

The self-regulatory processof environmentalstrueturing
involves selecting o.r creatingeffective settings forlearning.
Although writers and students appear tQ use sitnilar tech-



niques to structure their environments, musicians and athletes
use distinctive techniques. For example, the Fre:nch poet and
novelist Cendrars described his need to write in a small
enclosed place, but the French novelist Marcel Proust, who
was distracted by outside sounds, preferred to write in a
cork-lined mom that he had constructed to screen them out
(Barzon, 1964). The British poet and dramatist Ben Jonson
believed he wrote best when stimulated by the pungent odor
of an orange peel, warmed by a lot of tea and a purring cat
(Barzon, 1964). To strengthen the weakest part of his golf
game, Jack Nicklaus (1992) built a practiee green and sand
trap in his backyard so that he could practice his pitches and
putts on a daily basis. The pianist Glenn Gould gave up
concert hall appearances because he found that

even the presence of one person would make me tend to show
off and to that extent, it actually got in the way of the
performance. It meant that I was more concerned with their
reaction than I was with what I was doing. (Mach, 1991, p.
92)

Self-regulated students often report studying in specifie
places where they will not be disturbed, such as a secluded
place in the library or their room (Zimmerman & Martinez­
Pons, 1986).

The self-regulatory lprocess of help seeking is defined as
choosing specific models, teachers, or books to assist oneself
to learn. There was much commonality in the forms of help
seeking that were reported across the four dis.ciplines. It is
important to note that he:lp seeking differsfrom socialdepend­
ence by its selective focus and limited duration, andthere is
considerable evidence that students who are not self-regulated
tend to avoid asking for assistance because of concern about
adverse social consequences of such requests. As examples
of help seeking among writers, VilCtor Hugo had so much
trouble resisting the temptations of tavern life while writing,
he resorted to giving all his clothing to his valet with strict
orders not to return until an appointed time (Barzon, 1964).
The pianist Janina Fialkowska described how she preferred
Arthur Rubinstein as a coach because he

couldn't tell me how to do something, but he could demon­
strate how it should sound.... So when l'd play something
that wasn't up to par, hebecame very exasperated,. and believe
me he became exasperated very easily. Then he'd kick me off
thebenchand play it the way he thought it should be played....
(Mach, 1991, pp. 79-80)

Whenever Jack Nieklaus (1992) feIt that some bad habits
had crept into his golf stroke, he returned to his former golf
instructor for assistance in spotting the flaws and correcting
them. "In my case, Jack Grout can get me back to fundamen­
tals in minutes, whereas it might take me weeks of trial and
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error to iron out abasie fault on my own" (p. 136). Self-regu­
lated students often report finding a study par1tler to help them
study and prepare themselves for examinations (Zimmerman
& Martinez-Pons, 1986).

Thus, the use of self-regulatory processes is not confined
to students but extends to elite performers, such as writers,
atbletes, and musicians, to achieve peak performance. These
processes are also used by "just plain folks" to function
effectively on a daily basis to achieve peak, such as counting
strategiles used by dairy truck loaders (Scribner, 1984) or
recall methods used by shoppers at grocery stores (Lave,
Murtaugh, & de la Rocha, 1984). These are practical tech­
niques that the resourceful acquire and hone to a fine degree.
Self-regulatory theory provides a framework for analyzing
academic studying on the basis of processes used to leam and
function effectively in out-of-school and professional con­
texts.

THE ROlE OF SELF-REGUlATORY
PROCESSES ANDSElF-EFFICACY

DURING ACADEIMIC STUDYING

These same classes of self-re:gulatory processes were the
focus of Martinez-Pons and my initial investigations of aca­
demic studying (Zimmerman & Martinez-Pons, 1986). We
decided to use a structured interview, not unlike those con­
ducted with writers, athletes, and musicians, to compare
academically successful and regular students' use of these
self-regulatory processes. Our assessment procedure in­
volved presenting aseries of common learning problems or
contexts and asking studerlts specifically how they would
respond. The students' answers to these open-ended questions
were then coded into key strategie categories similar to those
described in Table 2. The procedure for scoring the protocols
was reliable (86% intercoder agreement), and the quality and
qUantity of strategies reported were highly predietive of aca­
demic achievement. The differences in the verbal protocols
of high and low achievers were dramatic in terms of both the
quality and quantity of strategies reported. High achievers
reported significantly greatler use of 13 of 14 processes that
were reported and they used them at a frequency ofmore than
twice that oflow achievers. In our first study (Zimmerman &
Martinez-Pons, 1986), studl~nts' achievement track in school
was predicted with 93% accuracy using these self-reports, and
tl1Iese reports were highly comelated with their standardized
test performance, r =.61.

In a second study (Zimrnennan & Martinez-Pons, 1988),
students' reported use of self-regulatory processes was found
to be factorially separate from their verbal ability and aca­
demic achievement, and these self-reports were highly corre­
lated with teachers' ratings of their observed self-regulation
in class and completion of homework assignments (R =.70).
A written form of this structured interview has also been used
to assess se:lf-regulatory processes among minority, develop-
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mentally disabled, and foreign populations of students (e.g.,
Ley & Young, 1998; Purdie & Hattie, 1996; Purdie, Hattie,
& Douglas, 1996) as weIl as middle-class Amerieans. To­
gether these investigations established that qualitative dif­
ferenees in the use of self-regulatory proeesses during
studying eould be reliabIy measured, were distinetive from
other psyehologieal eonstruets, differed aeross ethnie and
national groups,and were highIy predietive of students'
aehievement.

These studies led us next to investigations ofhow students'
use of these self-regulatory methods to guide their studying
were motivated. Prominent among the sourees of motivation
that were studied was students' pereeptions of effieaey. In­
itially, we studied this issue using a eross-group developmen­
tal design with 5th-, 8th-, and 11th-grade students attending
regular or gifted sehools (Zitnmerman & Martinez-Pons,
1990). Developmentalinereases in strategy use were reported
by both regular and gifted students, and gifted surpassed the
regular students ateaehprade level. A self-effieaey seale was
developed by selectitl-g .math~matical problems and verbal
definition problems that ranged indifficulty.!rom elementary
school to high school.levels and by asking students to rate
their confidence aboutanswering each item eorrectly. Corre­
sponding to the increases in strategy use were the increases in

verbal and mathematical self-efficaey depicted in Figure 1.
The correlation between strategy use and self-effieacy reports
was r = .42 for verbal functioning and r =.41 for mathematieal
funetioning, indieating that self-regulatory strategie compe­
tence was related to this key form of motivation.

This finding Ied to an investigation of the causal role of
self-efficacy to self-regulate stildying with high school stu­
dents using path analysis proeedures (Zimmerman, Bandura,
& Martinez-Pons, 1992). Bandura (1989) developed a multi­
dimensional self-effieacy scale that included two subscales
related to academic studying: (a) self-efficllcy for self-regu­
lated learning (Le., for using studying strategies that were
assessed in our structured interview) and (b) self-efficacy for
academie achieveI11ent (i.e., for a range of llcadeI11ic subjects,
such as math, science, and social studies). It washypothesized
thatself-efficacy toregulate ieatJ1,ing wouldbe linkedcausally
to self-effieacy for acade~c achievement. Alsoof special
interest wasthe role ofacademie gpal setting.The goal
measureused in thisstuc:lY involved the stUdentsl expected
grade in their social studies course. It was also expectedthat
self-efficacy for academie achievement would predict the
grade gOalsthat studentsset forthemselves. 1t ""as hYP?the­
sized that self..efficapyw8uhJb~ c:lirecdy linlceqt~the gJrades
the studentsattained at .theendofthe academic year as weIl
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FIGURE 1 Developmental inereases in verbal and mathematieal self-effieaey for gifted
and regular aehieving students. From "Enhaneing Student Aeademie and Health Funetion­
ing: A Self-Regulatory Perspective," by Barry J. Zimmerman, 1996, School Psychology
Quarterly, 11. p. 55. Copyright 1996 by Guilford Publieations, Ine. Adapted with permis­
sion.



as indirectly predictive of the grades through the types of
goals they set for themselves. To ascertain the impact of the
parents' grade goals for their children, the former were inde­
pendently asked to respond to the same goal items with regard
to their grade expectations for their child. Finally, the stu­
dents' sodal studies grades for the prior year were included
in the path model because prior achievement in a course area
has been historieally the best predietor of students' sub­
sequent academic attainment.

The results, whieh are presented in Figure 2, supported the
three main hypotheses: Self-efficacy for self-regulated learn­
ing was linked to self-efficacy for academic achievement,
which in turn was predictive of the students'. grade goals as
well as their final grades. Self-efficacy for academic achieve­
ment was also indirecdy predictive of their final grades
through the goals they set. In addition to the impact of the
students' self-efficacy beliefs on their goal setting, their par­
ents' grade goals for them affected their goals. This indicated
that self and social variables combined to prediet the students'
academic goal setting and attainment.The prior course grade
predicted the parents' goal setting but not the students'. The
self-efficacy and goal measures (whieh were administered
early in the fall) gready increased the prediction of the final
grades-31 % increase inexplained variance. This study not
only showed the predictive power of motivalional formsof
self-regulation, but it also showed that self-beliefs of regula­
tory efficacy were directly linked to self-beliefs of effieacy
regardingacademic outcomes.

To establish the gel1lerality ofthese findings, a similarstudy
was conducted with college students enrolkd in a writing
course (Zimmerman& Bandura, 1994). A new measure of
self-regulatory efficacy was deveXoped that focused exclu­
sively on writing aswell asa new ttleasure ofself-efficacy for
acaderoica<:hievemellt (that per:tained to the final grade in the
course). Anew measure of goal setting was developed that
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captured the students' grade aspirations for the writing course.
Students' anticipated satisfaction at various letter grades was
also assessed and labeled as self-evaluative standards. The
students' verbal aptitude score was induded as background
predictor variable because iIt is widely used for admission into
college. Finally, students who passed the advanced test in
English enrolled in an accelerated dass in writing, whereas
other students enrolled in a normally paced dass.

Despite differences in instruments, age of students, and
course content in this second path analytic study, we found
a very similar pattern of results to those found in the first
study, which is evident in Figure 3. Once again, self-effi­
cacy for writing was predictive of self-efficacy for aca­
demic achievement, which was in turn predictive of the
students' writing goals as well as their final grade in the
course. Self-efficacy for writing was also predictive of the
students' standards of self-satisfaction, which in turn was
linked to the writing goals that students set for themselves.
It is interesting to note that verbal aptitude, a primary
measure of competence used to predict verbal and written
achievement in college, was 110t direcdy limked to the final
course grade but rather was linked to thle self-evaluative
standards that students held for themselves. When compar­
ing lhe level of prediction afforded by the measure of
verbal ability, self-efficacy for academic achievement and
goal setting increased th(: prediction of variance by 35%.
Clearly. self-beliefs of efficacy in writing and goal setting
played a major role in enhancing college students' writing
achievement just like they did with high school students'
achievement in social studies.

Thus, the distinction and causallink between self-efficacy
for aeademic self-regulation and self-efficacy for academic
achievement in these two studies was cross-replicated and
showed generality over subject population, academic task,
and assessment instrument.

!'1.

.21"

FIGURE 2 Path coefficients for signific3J~t paths between variables in the sociocognitive model of students' self-motivation and
class grades (*p < .05). From "Self-Motivation for Acadernic Attainment: The Role of Self-Efficacy Beliefs and Personal Goal
Setting," by B. 1. Zirnrnerrnan, A. Bandura, and M. Martinez-Pons, 1992, American Educational Research Journal, 29, p. 671.
Copyright 1992 by tlb.e American Educational Research Association. Adapted with perrnission.
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FIGDRE 3 Path coefficients for the significant paths of influence between variables in the model of self-regulation and final
academic grades (ps < .05). From "Impact on Self-Regulatory Influences on WritingCourse Attainment," by B. J. Zimmerman
and A. Bandura, 1994, American Educational Research Jourrwl, 31, p. 856. Copyright 1994by the American Educational Research
Association. Adapted with permission.

A CYCLICAL SELF-REGULATORY
MODEL FOR STUDY SKILL

INSTRUCTION

In light of this growing body of evidence of the importance
of self-regulatory processes in studying to students' success
in school, efforts have begun to teach these skills in natural­
istic settings. There is already extensive evidence that self­
regulatory processes can be taught in experimental training
studies, especiaIly the research by Schunk (1994, 1998).
There is recent research demonstrating how self-regulatory
processes can be taught through a variety of instructional
means (Schunk & Zimmerman, 1998). Self-regulation of
studying is eyclieal in the sense that mastery requires multiple
efforts, and the results of each effort provides the basis for
further development (Zimmerman, 1998, in press). Perform­
ance outcomes reveal personal sources of needed changes as
weIl as successes. Ericsson (1996) found that deliberate prac­
tice (i.e., structured and goal directed) is indispensable to
higher levels of development among expert performers, such
as musicians and athletes. Homework has been assigned
historically because it was believed to provide systematic
practice in studying. For example, in recent unpublished
research, we (Zimmerman & Kitsantas, 1998) found that the
amount of time students spent studying was predictive of not
only their self-efficacy in using various study strategies but
also their academic achievement.

A cyclical model of self-regulating academic studying is
depicted in Figure 4. Students' awareness oftheir study skills
vary tremendously, and unsuccessful students have only a
vague sense of what and how to learn from a homework

assignment (Zimmerman & Martinez-Pons, 1986). These
students can benefit from systematically observing their func­
tioning and using self-recorded data to ascertain specific areas
of strength and weakness. For example, often students are
unaware of the inadequacy of their test preparation until after
the test is over because they do not test themselves (Ghatala,
Levin, Foorman, & Pressley, 1989). The first step ofthe cycle,
self-evaluation and monitoring, occurs when students deter­
mine the effectiveness of their current study methods.

When the areas of deficiency are identified, students can
consider the second step in the cycle of self-regulation, goal
setting and strategieplanning. This involves setting a specific
learning goal for oneselfand selecting an appropriate strategy
to attain it. Students who have weIl-developed self-regulatory
skills can dissect new tasks into components and set goals
more effectively than novices (Butler, 1998). The selection of
an appropriate study strategy to attain the goal depends on
students' repertoire of existing strategies and on access to
teachers or peers who can describe a new strategy, demon­
strate it, and explain its effectiveness. For example, students
who determine that their lecture notes are disorganized may
set the goal of rewriting them after class using an outline
strategy.

The third step in the cycle of self-regulated learning,
strategy implementation and monitoring, occurs when stu­
dents try to execute a study strategy in structured contexts and
monitor their accuracy in implementing it. Students need to
focus on performing aIl aspects of the strategy just like a
skilled model would. Novice learners often require social
feedback and guidance as they attempt to carry out the strategy
on their own.For example, a boy trying to remember a French
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FIGURE 4 A cyclical model of self-regulated leaming. From Developing Self-Regulated Leamers:
Beyond Achievement to Self-Fdficacy (p. Il), by B. J. Zimmerman, S. Bonner, and R. Kovach, 1996,
Washington,DC: American Psychological Association. Copyright 1996by the American Psychological
Association. Adapted with perrnission.

vocabulary list using the keyword method might have
trouble coming up with key words, such a.s a word to
connect the. French word froid to its English translation
cold, such as the keyword frigid. The boy might keep a
record of the words he developed to analyze: and discuss
with his teacher later.

The fourth step in self-regulation, strategie outcome
monitoring, occurs when students focus their attention on
their studying outcomes in order to adapt their strategy to
achieve optimal effectiveness. For example, the boy in our
example might test hirnself on each French vocabulary
word and analyze differences between keywords that were
successful and unsuccessful in producing accurate recall
during practice efforts. The quality of strategic outcome
monitoring depends on one' s routinization of the strategy,
the specificity of one's outcome goals, and one's strategy
attributions. Students who have. not routinized the strategy
will have trouble sustaining it while simultaneously focus­
ing on strategy outcomes 01' making accurate process-out­
come attributions (Zimmerman& Kitsantas, 1997). At the
end of test preparation, students should rate their percep­
tions of self-efficacy for passing a short quiz on the as­
signed text material. These ratil1gs can be compared to the
actual quiz results to assist the studl~nts to deve10p accurate
self-evaluative standards. Thröugh repeated practice, the
students' sense of self-efficacy for test preparation will
increase in accuracy and level.

The model is cyclical because self-monitoring on each
learning trial provides information that can change sub­
sequent goals, strategies, or performance efforts. For exam­
pIe, self-monitoring current strategie outcomes may indicate

the initial goals are too ambiltious 01' that a particular strategy
is not paying off. These results can also lead to setting more
appropriate task goals 01' choosing a new strategy. Arecent
book for teachers published as part of the Division 15
Series on Psychology in the Classroom, entitled Develop­
ing Self-Regulated Learners: Beyond Achievement to Self­
Efficacy (Zimmerman, Bonner, & Kovach, 1996), de­
scribed how this cyclical model of self-regulation could be
implemented by classroom teachers as part of the regular
homework exercises to tea.ch academic studying and per­
formance skills. Five key study skills were taught-time
planning and management, text comprehension and sum­
marization, classroom note taking, test anticipation and
preparation, and writing.

The self-evaluation and monitoring step was implemented
by the teacher by using the following:

• Distributing forms for students to monitor specific as­
pects of their studying, such as reading assignments, note
taking, test preparation, and so forth.

• Presenting students with daily assignments to develop
their skills and a weekly quiz for them to assess the effective­
ness of their familiar methods.

• Shifting the focus during each class for a week from
the merely assessing the ar-curacy of students' homework
to their processes of studying by having them exchange
work with their peers, aud after a class discussion of
optimal learning strategies and outcomes" the peers will
evaluate the homework and self-monitoring forms and
make suggestions on how thc students cau improve their
methods of studying.
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The goal setting and strategie planning step was imple­
mented by the teacher by using the following:

• Soliciting students' perceptions of strengths and
weaknesses of their approaches to their studying methods
after a week of monitoring and after the first graded exer­
eise. The link between learning methods and learning out­
comes is emphasized by the teacher, and students are
encouraged to pursue a high level of specifieity in their
evaluations.

• Suggesting specific strategies that students might utilize
to improve their learning methods. Whether the students may
adapt the teacher' s recommendations or devise their own,
they should aim to improve their achievement through a
specifie set of strategy goals.

The strategy implementation and monitoring step was
implemented by the teacher by using the following:

• Asking students to monitor the extent to whieh they
actually implement the new strategies.

• Providing continued graded opportunities for students
to gauge the implementation of their new strategies.

Once the students have assimilated the new strategy, the
strategie outcome monitoring step was implemented by the
teacher by using the following:

• Asking the students to monitor their personal effective­
ness in using the strategies and encouraging them to optimize
their academic outcomes by varying their learning strategies
and determining the most effective combination.

• Continuing to provide graded opportunities for students
to gauge the effectiveness of their new strategies and refine
their use.

This cyclieal system involves the use of simple moni­
toring forms to help students focus on the selected learning
strategy and see its impact on these forms. It also requires
students' self-efficacy judgments as part of the self-moni­
toring process that can inform them (as weIl as the teacher)
of overestimates or underestimates of confidence that can
be systematically corrected. The training assists students
to become aware ofthe importance ofaccurately estimating
what they know and do not know academieaIly. These
judgments can be plotted to show the student their increas­
ing accuracy and self-efficacy regarding the academie task.
Although this description of the instructional sequence is
merely abrief overview of the training process presented
in the text, it illustrates one way that teachers can show
students how to self-regulate their study skills as part of
the regular classroom curriculum. The coding and other
self-regulatory tools help the students focus on the process
of learning (including self-efficacy beliefs) rather than on

just the outcomes, which research has shown to have particu­
lar benefit (Zimmerman & Kitsantas, 1997).

CONCLUSIONS

Since the topic of academie studying was brought to our
collective attention as educational psychologists by Rohwer
(1984), it has benefited from research and theory on self-regu­
lation of learning. Self-regulation theories enabled re­
searchers to analyze academic studying in terms ofunderlying
multidimensional processes that students selectively use in
specific contexts to succeed in school rather than as a unitary
characteristic of students. 'PJ.ese processes have been distin­
guished qualitatively, measured quantitatively, and foundto
be highly predictivepf ~qademic motivation and achieve­
ment. Self-regulatorytheories have also provided a frame­
work for understanding paralieis between self-initiated and
self-sustained learning and performance outside the field. of
academic functioning.There is extensive anecdotal evidence
that similar self-regull;ttory processes are used across such
disciplinesas music, sports, and writing by seasoned learners.
Descriptions of diverse experts' use of self-mol'litoring, goal
setting, strategy use, and other processesrevealthatthey are
not only helpflll duringiniti&11earning bqtalso il'l subsequent
performance of a skill innaturaJistic set~l)gs. !bus, there is
reason to believe tQaueacllip,gself-r~gulatQryapPl'oachesJor
studying may bePar1:i~ularly wellsqi~d,to<\ttain~Qhwer's
goal ofself-education thro1.Ighqut life.
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