DOCUMENT RESOME

BD 090 456 CG 006 843

AUTHOR Anderson, Lorin W.

TITLE Student Involvement in Learning and School
Achievenment.

PUB DATE 1y .

NOTE 28p.3 Presented at the American Educational Research
zsgociation Annual Meeting (Chicago, Illinois, April,
«gq),

EDRS PRICE HP~-$0.75 HC-$1,85 PLUS POSTAGE

DESCRIPTORS *Academic Achlievement; Educational Environment;

"Environmental Influences; Junior High School
Students; *Learning; Research Projects; Speeches;
*Student Behavior; *Student Characteristics; #*Student
Participation; Suburban Youth

ABSZRACT

The purpose of the study was to investigate the
relationship between selected student characteristics, student
involvement in learning, and achievement. Both naturalistic (n = 28,
27) and experimental studies were conducted. In the experimental
study, two classes (n = 29, 26) learned a sequence of matrix
arithmetic by- mastery learning strategies. The third class (n = 27)
learned by more conventional strategies., A significant positive
relationship was found to exist between student involvement and
selected student and environmental characteristics in hoth studies.
On the final unit, the mastery learning classes scorod significantly
higher than the conventional class on both student involvement in
learning and achievement (p less than .001). (Author)




ED 090456

Student Involvement in Learning and School Achiavement
Lorin W, Anderson

University of South Carolina

19.05

US. OEPARTMENTOF HEALTH,
EOUCAY ON L WELFARE
NATIONA ., INSTITUTE OF

EDUCATION

THIS DOCUMERT HAS BEEN REPRO
OUCED EXALTLY AS RECEIVED FROM
THE PERSON OR ORCANIZATIONORIGIN
ATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOY NECESSARILY REPRE-
SENTOFFICIAL NATIONAL INSTHTUTE OF
EOUCATION POSITION OR POLICY.

Paper presented at American Educational Research Association

Annual Meeting, Chicago, April 15-19, 1974

At e A & i T




Student Involvement in Learning and School Achievement

Introduction

There is a theme which has been recurring consistently in educational
writing during the past half century. This theme can be summarized in a
single statement: learning is dependent on the behavior or involvement of
the learner. This belief has been stated in various forms by Morrison
(1926), theat (1931), Dewey (1938), Tyler (1950), and Rothkopf (1970). As
popular as this be}ief has been there has been very little.researCh which
has been conducted to test the appropriateness of this belief, particularly
in a school learning situation. Rather, most recent research in education
has been roncerned with investigating the relationship of teacher
characteristics, teacher-student interactions, selected teaching methods
and materials, and selected student characteristics (e.g., intelligence,
school attitude, personatity characterisfics) directly to school leahn1ng
of achievement. This study is an attempt to investigate this hypothesized
relationship between student behaviors and learning.

In his paper "A Model of School Learning," Carroll (1963) quantified
student involvement in learning with the use of a single variable, time.
Time, according to Carroll, was not "elapsed time" (the time during which
the student is in the presence of the instructor or instructional material):
rather, time refers tc the amount of time that the student s actively

- involved 1n learning. This latter amount of time is referred to in this

paper as "time-on-task."
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Car%o11 hypothesized several pharacteristics of the learner and the
learning environment that affect the students' time-on-task, fghe learner
characteristics are defined in terms »f varfables which areﬁﬁéir1y stahle
(1.e., highy resistant to change). Examples of these characteristics
are intelligence, aptitude, and motivation. '

-More recently Bloom (1971) hypothesized three sets of variables which
affect both the level of achievement attained and achievement variation.
These three sets of varfables are cognitive entry behaviors (CEB), affective
entry characteristics (AEC), and quality of instruction (QI). In con*rast
to Carroll's variables, Bloom operationally defined the two sets of student
Characteristics (CEB, AEC) in terms of more learnzble or alterable char-
acteristics.

Based on the writings of both Bloom and Carroll, time-oh-task is
hypothesized c¢o be a mediating variable between the three classes of

antecedent variables and achievement,

The Model
The purpose of this study is to fnvestigate the following model.

---------------------------

--------------------------

In words, the model states that student characteristics (CEB, AEC) in
a given learning environment (QI) are related to, and affect, the amount of
time that a student spends on-task (TOT) which, in turn, is related to,
and affects, the student's achievement (ACH).




Speé¢ifically, the study was conducted to investigate the following
three hypotheses:

1. There 15 a positive relationship between student time-on-task and
student achievement,

2, There is a positive relationship between selected student and
“environnental characteristics and student time-on-task.

3. Students possessing more positive entering characteristics in a
more adaptive learning environment will spend more of their time
on-task and will show greater achievement than students possessing
less positive entering characteristics in a less adaptive learning
environment.

Before moving to the actual experlment itself one important point must |
be made. Tne change from the operational definition of student characteristicﬁ‘f'
in stable terms to the operational definition of the characteristics in more
learnable terms has great implications for education. If the model holds B
only when stable student characteristics are used as the antécedent variables, ‘
it has Yittle relevance for educationa) practice. Since there is relatively
little hope of altering stable characteristics in a single course or even
a series of courses {especially at later years in the student's school life),
there is atso 1ittle uope of altering the amount of time the student spends
on-task, and hence, the amount he learns. This leads us to the gloomy
picture of the non-effects of school and schooling which seems to be some-
what prevalent in much of educational thinking today. .

If, on the other hand, the student's entering characteristics can be

defined in terms of specific cognitive pre-requisitaes and task or course-

specific affect, the model holds great promise for explaining and controlling

school learning.



Naturalistic and Experimental Studies

‘Two separate studies were undertaken to investigate the model. The
first study was conducted in two naturally occurring classrooms. The
second study was an experimental study.

'There were two main purposes of the naturalistic study: to examine

" the associaticnal relationships among the variables which, if present,

would provide a basis for an experimental study; and, to facilitate the
generalization of the results of the experimental study to naturally

occurring classrooms.

Subject Matter and Samples

The samples used in the study were taken from a junior high school in
a middle class suburb of a Midwestern metropolitan area. Mathematics was
chosen as the subject matter for both sub-studies.

The naturalistic study was conducted at two grade levels. One sample
consisted of twenty-seven seventh grade arithmetic students. The second
sample consisted of twenty-eiunt ninth grade algebra students. The two
classrooms were chosen at random from all of the seventh and ninth grade
classrooms in one junior high school. The arithmetic class was taught-a
one-ﬁegk unit on division and divisibility. The algebra class was taught
a one=week unit on simplication of algebraic'expressions. . |

In the experimental study, thirty students were‘random1y selected from
each of three time blocks during which eijghth grade students were assigned
to mathematics classes. One of the three treatment conditions was randomly
assigned to each experimental cj?ss. The studenté were taught a three unit
sequence of programmed matertal in matrix arithmetic devéloped by Block (1970).

Because of student absences during the duration of the study the three classes
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contained 29, 26, and 28 students who completed the entire experiment.

Operationalizing the Model

There are five variables in the model that need to be operationally
defined: time-on-task, achievement, cognitive entry behaviors,_affect1ve
entry charactér1stics,.and quélity of instruction,
| The major variable in the model is time-on-task. Time-on-task refers
to the time during which the student is actively involved in learning.
There are two sets 6f behaviors which are relevant to the active involvement
of the students: an overt set and a covert set. In.other words, there are
on-task behaviors ‘{e.g., writing) that are, in fact, observable, and on-
task behaviors (e.g., thinking) that are unobservable. Ideally, the
time-on-task measure should include two components: an overt component and
a covert cdmponent.li | ,

The first component of the time-on-task measure is a classroom observation
instrument. An observer watches each student for a period of six seconds
and codes his behavior as being on-task or off-task. On-task behaviors
include physically attending to the task, writing (taking notes or working
on.an assignment), or talking to a siynificant other about the task. The
_per cent of overt time-on-task was estimated by dividing the number of
observations that the student was coded “on-task" by the total number of
observgtiohs of that student.?2

The second component of the time-on-task measure is based on a stimulated
recall technique developed by Bloom (1953). This technique involves having

a tape recording made of a teacher presentation or classroom discussion.

After the class period is over the tape is played for the_students, The

L]



tape is stopped at various pofnts and the students are asked to write what
they had been thinking at that point in time in the actual classroom situation,
In a seatwork situation the procedure was modified since no verbal stimulus
Was pfesent in the classroom. Pericdically, the students were asked to
stop working and write in a sentence or two what they were thinking just
prior to being told to stop The studenys thoughts were then classified
by judges as being re]evant or irrelevant to the task.
The per cent of covert time-on-task was estimated by dividing the
number of thoughts that were classified as task relevant by the total
number of thoughts c]assif%ed.3
Finally, the variable "time-on-task" is defined as the arithmetic
average of the per cent of covert t1me -on-task and the per cent of overt
time-on- task. Interna] consistency reliabilities for this variable ranged
from .71 to .86,
The remaining four variables in the model are defined in slightly
different ways in the two studies. In the naturalistic study the following
operational definitions apply.
Achievenment is defined.by the scores on a unit achievement test. The
. test was constructed to.measure uhit objéctives at the knowledge, comprehension,
and application levels of. the cognitive taxonomy (Bloom et al., 19566),
(rtt = ,85, .86). |
Cognitive entry behaviors (CEB) were measured by the scores on the
prior chapter achievement test (rtt .86, .84). Affective entry characteristics
(AFC) were measured by scores on the National Longitudina) Study of Mathematics

. Ability Math Self-Concept Inventory (rtt = 60, .66). Quality of instruction



(QI) was measured by the students’ fesponses to two questions concerning
their perceptions‘of two aspects of instructional quality: the compre-
hensability of the instructor's explanations, and the amount of reward
or reinforcement received from the instructor.

In the experimental study, achievement was.measured by the scores on
each:uﬁ{t's achievement test. Reliabiiities ranged from .62 to .82,

Cognitive éntry behaviors {CEB) for each unit were measured by the
achievement test scores on the prior unit., " Affective entry characteristics
(AEC) were measured by a single question asking the student how interesting
he thought the next unit would be, The students reSponded'on a five point
scale from 1 (very boring) to 5 (very interesting). Quality of instruction
(Q1) vas determined by the learning strategy to which the students were
assigned. Mastery learning strategiés were termed high quality of
instruction while the more conventional strategy was termed low quality

of instruction,

The Design of the Studies

The naturalistic study lasted five days. The procedure was the same
in both the algebra and the arithmetic classes. On the first day the
students were administered the AEC and QI measures. The observer assumed
his piace on one side of the front of the classrcom. MNo coding of behaviors
was done the first day. The major purpose was to have the students become
accustomed to having another adult in the room. On the second day the
observation procedure was begun. Each class period consisted of approximately

twenty. minutes of teacher presentation followed by thirty minutes of
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seatwork. 1In the presentation portion the teachgr presented new material,
worked examples, and answered questions. This same procedure was cortinved
for the next two days. The students were instructed not to do any of
their work at home, On the fifth day the achievement test was administered.
| In the experimental study the three classes learned under two
differentrstrategies; The first class learned by a mastery learning
strategy (Block, 1970) in which the students were provided with immediate
feedback of results, corrective procedures, and additional time and help,
if needed. A1l students in this class were helped to attain an 85 per |
cent.leve1 of mastery on each unit (85ML),
The second class received the same learning strategy as the first excent
all students were helped to attain a 75 per cent mastery level on each
unit (75ML).
The third‘c]ass received a more conventional Tearning strategy in
which the students read the programmed text on each unit, were administered
the test on that unit upon completion, and moved on to the next unit (CONV).
A1l three classes read the first unit of the programmed texts. After
each student had completed the reading he took the unit test. After the test
. was corrected, those students in the 75ML and 85ML rlasses who did not
attain their appropriate per cent correct were given additional time and
student tutorial help in order to correct their mistakes. After the students
in the two mastery classes corrected their mistakes, they were given a
parallel review test containing the number of problems they had had incorreét_
initially which, when completed correctly, would bring them up to the

ccriterion Jevel.. For exarple, suppose a student in the 7§M£'é}ass'fnit{a11y




had 13 of the 20 items correct, f.e., 65 per cent. For his review test he
would be given two more problems. These two problems done correctly would
bring him to the necessary 75 per cent mastery Yevel. The CONV class was
finished with the unit after.the test was completed. The learning proceeded
in the same manner for all three units. Each day one learning unit was
given to the students. |

THe ﬁajor purpose of the experimehta] study was to investigate the
third hypothesis. Since this is the case 1t is necessary to indfcate the
differences between the mastery learning and conventional classes un the -
relevant antecedent variables.

The two classes differ in quality of instruction since the mastery
learning class {s provided with immediate feedback and corrective procedures,
Also the mastery learning classes are provided with additional time in
the classroom so that the mistakes can be corrected. The conventional
class has neither of the above characteristics. |

The cognitive entry behaviors of the.students in the two groups differ
because the mastery learning classes are required to attain a pre-set
criterion level on each prior task before going on to the next task in
- the sequence. This pre-set criterion level provides all students with a *
high level of the necessary cognitive pre-reguisites for each successiye
task. The conventional class moves to the next task after a test over the
previous task has been administered. Thus the conventional class is 1ikely

to have a lower mean score as well as greater variability on the measure of

cognitive entry behaviors.
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Finally, Block (1970) concluﬂed that the 85 per cent level of mastery
maximized the affective outcomes of the total unit. The implicatton {s that
in a sequence of learning tasks or units, the affective entry characteristics
for each successive task or unit are higher for a relatively high criterion
masfery group than for a conventional group. The conc]uéion fs that after_

a series of tasks the two groups which were quite similar at the beginning
of the sequence will be quite different in both cognitive and affective
pre-requisites for subsequent tasks.

Results

Becausé of the problems involved in using per cents in formal statistical
analysis, a Yogistic transformation was performed on the data before the
analyses were computed.

The first hypothesis was to determine if there exists a high associational
relationship between time-on-task and achievement. The findinas with reqavd

to this hypothesis are presented in Table 1.

-------------------------
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The results indicate that this relationship does.exist. The zero-order
coEre]ations between the two variables were higth significant in the three.
samples {p <.01)}). It is of interest to note the similarity in the degree
of the relationship in both the naturalistic samples and the control class
of the experimental study. Further, a variance 1nterpretati6% of the
corrected4 coefficients yields the f1nd{ng that time-on-task accounts for
between one-half to two-thirds of the variation in achievement.

Thg.second hypothesis Wasnto determine whether there exists a high

associational relationship between relevant antecedent variable classes



?the instructiona1 strategy to whtch the student waf asstqned.

In both“of
kefthe other samplts the measure of quality of 1nstruction was based on. the
o tudents perceptions of the 1nstructiona1 quality

Hhen °°””e°ted nultiple correlations were used to 1nvestigate the

;relationship of thn composite of the antecedent variables and time- on-e

 +ask the antetedent variab]es account for between 25 per cent and 67 per

- cent of the varfation in t1me -on- task Since, however, only one, or at

“~'f]‘most two, of the three antecedent variab1es cou\d be corrected for attenuation
“t',before being p]aced in the mu1t1p1e regression ana1ysts it is be11eved that "4

the findings represent an underestimate of the reTationship between the '
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‘f"i  time-on- task and original per cent’ correct as the criteria.x The P ratio

'fikj;for unit three (using Wi Tks lambda critarion) as 10,35 (< 001)

"i*fj;iFoilowing the multivariate analjeis of variance. the. univariate F tésts .

' féwere computed.i Significant differerces were found among the ciasses.On
.?*both time on-task and achievement. L ;




;;.fﬁ_on the measure of af‘fective entry characteristics. F1na11y. since soma
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,very simitar in their learning on the comparable learning task (task one)

1t¢hh:3become 1ncreas1ng?y diss1m11ar as they progress toward the end of the i




"‘1students' 1nvolvement in Iearning. affe tive and cognitive entry behavfcrs }Z:f

‘Légf*as ind1»ators of the 0haract



Nith the above discussion 1n m1nd. one maJor 1mpHcation“ thatkfonows
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TABL ]

Zero Ordor Correlations (Observed and Corrcctcd) Betheen
, i 11me on-Ta%L and Achicvomcnt
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TABLE 2

 Corrolations Botween Antecedent Varlablos ang Timo-on-Task S

Naturnlistic S‘u y ntal Study
Arithmetic (n=27) ‘ ,

ix \ritlne 1










I

& ki







