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In many domains of formal learning, such as mathe-
matics, one of the goals of learning and teaching is to de-
velop students’ knowledge of the abstract principles and
procedures that they use to solve problems in that do-
main. Research has identified analogicalproblem solving
as one of the means by which students can develop such
abstract knowledge for solving problems. In particular,
research has shown that through the use of earlier source
problems to solve new analogous problems, problem
solvers come to develop problem schemas.

Most researchers (for a review, see Reeves & Weis-
berg, 1994) agree that abstract principles and procedures
can be derived from solving individual analogous prob-
lems, and that this abstract information can be represented
independently of the analogous problems themselves.
Moreover, research in analogical problem solving sug-
gests that a wide range of problem-specific factors such
as the content domain of the problem, superficial or sur-

face elements of the problem, and the problem-solving
context play an important role in the development of
schemas. For example, the reminding model of Ross
(1987, 1989;Medin & Ross, 1989) and the multiple-trace
model of Hintzman (1986) assume that content informa-
tion plays very important roles in driving the retrieval and
mapping processes that are integral to analogical problem
solving, and that as such, content information acquires
functional significance in the problem-solvingprocesses.

These models are generally well supported by empiri-
cal evidence (see Reeves & Weisberg, 1994, for a detailed
review). Numerous studieshave documented the effects of
problem content on the retrieval of relevant source prob-
lems for analogical problem solving (Blessing & Ross,
1996; Novick & Holyoak, 1991; Reed, Ackinclose, &
Voss, 1990;Ross, 1989), althoughcontentmay affect some
domains more than others (Bassok & Holyoak, 1989).
Studies also show that content affects the complex pro-
cess of mapping between the source and target analogous
problems (Bassok, 1990;Bassok, Chase, & Martin, 1998;
Novick & Holyoak, 1991; Ross, 1987, 1989) even with
highly experienced (Blessing & Ross, 1996) and expert
problem solvers (Novick, 1988). Similar effects on re-
trieval and mapping of analogous information have been
found for factors other than the immediate content ele-
ments of the problem (Bernardo, 1998; Spencer & Weis-
berg, 1986). These findings suggest that aspects of the
content of the problem and the problem-solving episode
must be retained in the memory representations devel-
oped after analogical problem solving. Concrete problem-
specific information is retained because it is assumed to
be useful for guiding the retrieval and use of abstract in-
formation (Bernardo, 1994; Medin & Ross, 1989; Ross
& Kennedy, 1990).
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Principle explanation and strategic
schema abstraction in problem solving
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This study was undertaken to examine the effects of strategic schema-acquisition tasks (problem
comparison or problem construction) and the method of principle explanation (abstract or embedded
principle method) on schema acquisition. Ninety-eight subjects studied a set of problems in probability,
presented according to either method of principle explanation. Half the subjects in each principle-
explanation group were then asked to compare analogous problems, and the rest constructed new
analogous problems. To determine whether subjects generalized problem schemas, they were given
new analogous problems to solve. The results showed that when the abstract principle method was
used, schema acquisitionwas better in problem comparison; but with the embedded principle method,
schema acquisition was better in problem construction. Results were discussed in relation to the im-
portance of some fit between the presentation of problem information and the processes that will draw
from or build on this information in tasks designed to allow novice problem solvers to acquireadvanced
problem representations.
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The present experiment was carried out in an attempt
to investigate further the effects of more concrete aspects
of the problem-solvingepisode by looking at two factors:
the manner in which abstract solution principles are pre-
sented, and the learning task given to facilitate the strate-
gic abstraction of the schema.

The abstract principles used to solve problems can be
presented in different ways; Ross and Kilbane (1997) have
distinguished two. The first, called the abstract principle
method, involves the approach typically used in instruc-
tion in mathematics. A general principle is given and ex-
plained, and then a problem is given to illustrate how the
principle is applied. The second is the embedded princi-
ple method, whereby a problem illustratinga specific prin-
ciple is given and the principles for solving the problem
are integrated with the completion of the problem solu-
tion. Hence, there is no explicit presentationof the princi-
ples that one uses to solve the problem. Ross and Kilbane
studied how these two modes of presenting principles af-
fected the processes of analogical problem solving. They
found that problem solvers were likely to be misled by
non-analogous superficial similarities when the abstract
principleswere presented explicitly. They concluded that
with this method, the problem solver relies heavily on the
features of the source problem but that these features are
not yet meaningfully linked to the abstract solution infor-
mation. Thus, the problem solver becomes more vulnera-
ble to misleading superficial similarities between the
source problem and the analogous problems or among
analagous problems. But with the embedded principle
method, the problem solver seems to acquire more con-
textualizedknowledge about the problem solutions.When
solving new analogous problems, the problem solver is
less susceptible to misleading superficial similarities,
because the abstract principles that need to be applied are
functionallyrelated to other elements of the episodicmem-
ory trace for the source problem.

If there are at least two ways in which abstract solution
principles may be presented, there are several ways by
which problem solvers can be made to encode the struc-
tural features of a problem to facilitate problem schema
acquisition. These strategic schema acquisition tasks as-
sume that problems solvers must intentionally encode,
use, and/or apply the structural elements of the analogous
problems in order for schema acquisition to take place
(Reeves & Weisberg, 1994). One of the most often stud-
ied tasks is analogicalproblem comparison. For example,
Catrambone and Holyoak (1989) found that subjects
who were asked to synopsize the similarities of two analo-
gous problems achieved higher rates of transfer in com-
parison with those who just summarized the two problems.
Cummins (1992) found that asking subjects to compare
two analogous problems in terms of their solution-
relevant information led to better abstraction of problem
category information than did asking them to compare
the problems in terms of content information. Analogical
problem comparison is assumed to be effective for schema
acquisitionbecause it forces the problem solver to sort the
relevant structural information from the irrelevant surface

information, thus facilitating the development of ab-
stract problem schemas.

Recently, another task that requires the problem solver
to focus on structural information has been studied.
Bernardo (2001) studied the effects of analogical prob-
lem constructionon analogical transfer. This task involves
asking subjects to construct their own problems after
they have been presented exemplars of a problem cate-
gory. A series of experiments showed that this task was
effective in facilitating acquisition of schema informa-
tion and transfer. The task was assumed to involve the
reverse of the mapping process that is essential to analog-
ical problem solving. In analogical problem solving, the
problem solver is required to map out the similarities be-
tween the analogous source and target problems, and this
mapping leads to the abstraction of a general principle
(Novick & Holyoak, 1991; Ross & Kennedy, 1990). In
analogical problem construction, the problem solver cre-
ates a new problem by projecting new problem elements
that would map with the elements of the original problem.

Studying the mode of principle explanation and the
type of schema-acquisition task has both theoretical and
practical significance. Both of these variables relate to
instructional processes for teaching problem solving in
formal schools. Ross and Kilbane (1997) have suggested
that looking at such variables will not only contribute to
our understanding of the basic cognitive processes that
occur in analogical problem solving and schema acqui-
sition, but also provide some practical insights into how
instructionalprocesses can be changed to facilitate better
learning of abstract problem information.

It was not the objective of the study presented here to
ascertain which mode of principle explanationor strategic
schema acquisition task might be better. Indeed, the no-
tion that variousmodes of schema acquisitionmay all lead
to the abstraction and generalization of structural problem
informationhas been suggestedby a number of researchers
(e.g., Reeves & Weisberg, 1994; Ross & Kennedy, 1990).
The objective was rather to find out whether the effec-
tiveness of strategic schema acquisition tasks would be
affected by how the abstract solution information and the
exemplar problems were presented to the problem solvers.

EXPERIMENTAL DESIGN

There were two phases in the experiment: the study
phase and the transfer test phase. Two independent vari-
ables, the method of principle explanation and the strate-
gic schema acquisitiontask,were manipulatedin the study
phase. The subjects were asked to study a set of problems
with a description of the underlying principles and a
worked-out solution.The principleswere presented using
either the abstract principle method or the embedded
principle method. After studying each problem, the sub-
jects were required to either construct their own analo-
gous problem or compare two analogousproblems. Thus,
there were four conditions with different combinations
of two methods of principle explanation and two analog-
ical tasks.
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The study phase was followed immediately by the
transfer test phase. All the subjects were given a new set
of analogousword problems, and they were asked to solve
the problems without directly referring to the previous
problems. The subjects’ performance on these problems
was scored for transfer. Successful transfer was the indirect
measure of schema acquisition used in the experiment.
This indirect measure was used because numerous stud-
ies have shown that the effective abstraction of schema
information from source problems stronglypredicts trans-
fer to analogousproblems (Catrambone & Holyoak, 1989;
Chi, Bassok, Lewis, Reimann, & Glaser, 1989; Novick
& Holyoak, 1991; Spencer & Weisberg, 1986).

METHOD

Subjects
The subjects were 98 male and female 3rd-year high school stu-

dents in two private high schools in Metro Manila who participated
as part of a class activity. All the students had completed 2 years of
high school algebra, and had not taken any course on probability.
Fifty subjects were randomly assigned to the embedded principle
condition, and 48 to the abstract principle condition. For each con-
dition, half the subjects were randomly assigned to do analogical
problem construction and half were asked to do analogical problem
comparison.

Materials
Four types of problems in basic probability were used: conjunc-

tion problems with independent events, conjunction problems with
dependent events, disjunction problems with exclusive events, and
disjunction problems with intersecting events. The first three prob-
lem types involved either adding or multiplying the individual prob-
abilities of two events. The last problem type involved adding and
subtracting probabilities corresponding to the likelihood of two
events. These types of problems were chosen because the princi-
ples involved were all unfamiliar to the subjects, but the subjects’
background knowledge in algebra could allow them to work
through the problem solutions. (Appendix A lists examples for each
of the problem types.)

For each problem type, 4 analogous problems were created, mak-
ing a total of 16 problems. Each analogue involved a superficially
different set of objects, relations, and stories. For each problem, a
study sheet was made, following one of two approaches. Study sheets
using the abstract principle method started with an abstract de-
scription of the principles underlying the problem solution. This de-
scription was then followed by an example of a problem and the in-
stantiation of the solution procedures. Study sheets using the
embedded principle method started with a problem followed by the
solution procedures; the principles were not explicitly stated but
were integrated within the description of the solution procedures.
(See Appendices B and C for examples of study sheets following
the two methods.)

For the analogical problem construction condition, the study
sheet was attached to another sheet, which was used for the con-
struction task. In this attached sheet, the subject was told to make
his/her own problem similar to the one just studied. The subjects
were also given suggestions regarding objects and events they could
use in the problems they would create. For the analogical problem
comparison condition, the study sheet was also attached to another
sheet. This study sheet included a new analogous word problem, for
which they were asked to compare the similarities between the new
word problem and the one just studied.

From the 16 problems, four clusters of problems were created;
each of the 4 problems within each cluster came from a different one
of the four problem types. The study sheets for each cluster were

arranged so that the two conjunction problems were always paired
in sequence and the two disjunction problems were also paired in
sequence. The cluster of problems that each subject worked on was
assigned randomly. The sequence of problems within a pair and the
sequence of pairs were counterbalanced across subjects.

Transfer test sheets were prepared for each of the 16 problems.
In the transfer test sheets, the problem was typed on top of the page
and the rest of the page was left blank for the solutions. The test
sheets were combined in the same four clusters as were the study
sheets, but the sheets were arranged in random order. A subject in-
formation sheet was also made, on which the subjects were asked
for basic personal information, including details about their back-
grounds in mathematics and languages.

All the materials for each subject were combined in one booklet
which contained (1) the general instructions for the task and spe-
cific instructions for the study phase, (2) the four study sheets for
one cluster, which were attached to the analogical problem con-
struction or comparison sheets, (3) the instruction for the test phase,
(4) the four test sheets from another cluster, and (5) the subject in-
formation sheet.

Procedure
The subjects participated in groups of 10 to 15. They were asked

to sign an informed consent form and were then given a test book-
let appropriate to their randomly assigned condition. They were
asked to read the instructions carefully, and the experimenter an-
swered any questions that they had about the task. After these ques-
tions had been answered, the subjects proceeded to the study phase.
They were given 2 min to study each problem, and they were in-
formed when they had 30 sec left. For the analogical problem con-
struction condition, they were instructed to create their own analo-
gous problem after each study; in particular, they were told to create
a problem of their own that could be solved using the solution pro-
cedure that they had just studied. They were told that they should
try to solve the problems that they had created. For the analogical
problem comparison conditions, they were instructed to compare
the given problem with the one they had just studied. They were
also told that they should try to solve the new problem. The subjects
were given 4 min to accomplish both the analogical problem con-
struction and comparison tasks, and they were told when they had
30 sec left.

After the subjects had completed the study phase, they were
asked to read the instructions for the test phase. The experimenter
answered all questions about this part of the study, and the subjects
proceeded to the test problems. They were given 3 min to answer
each test problem without directly referring to the study problems;
they were also told when they had 30 sec left. For both the study and
test phases, the subjects were told that they could not proceed to the
next problem if they finished ahead of time, nor could they go back
to study or to work on any previous problem. After the subjects had
completed the four test problems, they answered the subject infor-
mation sheet and they were informed about the basic purpose of the
study. The experimenter then answered any questions that they had
about the study.

RESULTS

The subjects’ answers for the test phase were coded
for transfer. The solutions were coded as showing com-
plete transfer (one point), transfer-with-error (two-thirds
point), partial transfer (one-third point), or no transfer
(zero). Complete transfer was scored if the subject ar-
rived at the correct final answer by using the solution
given in the study phase. Transfer-with-error was scored
if the subject used the same equation and procedures as
in the study phase, but made some error in computation.
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Partial transfer was scored if the subject used the correct
solution equation, but was not able to map or apply it
correctly for the new problem. All other solutions were
scored as no transfer. For each subject, the average trans-
fer score across the four problem types were computed
and analyzed in a two-way analysis of variance, with prin-
ciple explanationand schema acquisition task as between-
groups factors. The mean transfer score for the different
study conditions are summarized in Table 1.

The results of the analysis showed no statistically re-
liable main effect for either factor (both Fs , 1.0). How-
ever, there was a reliable interaction between principle
explanationand schema acquisition task [F(1,94) = 7.65,
MSe = 0.05, p , .007]. To explore the nature of the inter-
action, the scores were analyzed for simple effects. The
simple effect of schema acquisition task on the embedded
principle condition was statistically reliable [F(1,48) =
4.59, MSe = 0.04, p , . 04]. Subjects who completed
analogical problem construction attained higher transfer
scores than did those who completed analogical problem
comparison. There was a marginally reliable simple ef-
fect of schema acquisition task on the abstract principle
condition [F(1,46) = 3.20, MSe = 0.05, p = .08]. Subjects
who completed analogical problem comparison attained
higher transfer scores than did those who completed ana-
logical problem construction; this result is the opposite of
that for the embedded principle condition.

DISCUSSION

The study was undertaken to study the effects of two
modes of principle explanation and two strategic schema
acquisition tasks on the abstraction of problem schemas.
The results do not indicate the advantage of using one
mode of principle explanationover the other. Neither was
there any advantage of using one schema acquisition
task as opposed to the other. The benefit of using a spe-
cific mode of principle explanation seems to depend on
the nature of the schema acquisition task. The general
pattern of results seems consistent with the assertion that
various modes of schema acquisition may lead to the ab-
straction of structural problem information (Reeves &
Weisberg, 1994; Ross & Kennedy, 1990). Yet the results
are also somewhat surprising. Previous research (Ross
& Kilbane, 1997) has found a clear advantage of using
the embedded principle method as opposed to the ab-
stract principle method. The results of the present exper-
iment suggest that this might not always be the case. A
couple of hypotheses can be posed to account for this
pattern of results.

The first hypothesis can be referred to as a matching
hypothesis. Schema acquisition is most effective when
there is a match between the type of information provided
about the principles and the type of information needed
in the schema abstraction task. In particular, the abstract,
decontextualized information provided in the abstract
principle method would be more suited for the analogi-
cal problem comparison task, because the abstract infor-
mation could be used to effectively guide that compari-
son of the important structural features of the analogous
problems. Such abstract information would not be as use-
ful in the analogical problem construction task, because
the task requires more contextualizedinformation. In this
regard, the embedded information from the other method
seems more suitable, because there are more meaningful
connections between the abstract and concrete features
of the problem.

A second hypothesis can be referred to as the infor-
mation completion hypothesis.1 The effective combina-
tion of principleexplanationand schema abstractionmight
be one in which the limitations of the presented infor-
mation are complemented by the schema acquisition
task. This hypothesis is based on the assumption that ef-
fective transfer requires both abstract principles and a
means of linking this abstract information to concrete
problems. Thus, abstract principle information might be
more effective with analogical problem comparison, be-
cause the comparison provides the problem solver with
two sets of concrete problem information within which to
embed and contextualize the abstract problem informa-
tion. On the other hand, the embedded principle infor-
mation might be more effective with analogical problem
construction, because the latter requires the problem
solver to abstract the structural features of the problem,
which will be the basis of features of the analogous prob-
lem being constructed. This requirement prompts the
problem solver to extract the abstract information embed-
ded within the given problem information. In other words,
the schema acquisition task that best allows for the com-
pletion of the information needed for analogical transfer
will be the most effective one, but all that dependson what
information is already available and what is not.

What the results suggest is that learning tasks in-
tended to allow novice problem solvers to acquire more
advanced problem schemas should be designed in ways
that take into account how the problem-solvingprinciples
are presented. The two hypotheses stated above indicate
two possible ways in which the method of presenting
principles could influence the effectiveness of strategic
schema acquisition tasks, or, put another way, how differ-
ent strategic schema acquisition tasks could best involve
the use of different forms of problem information. These
hypotheses (and other unexplored ones) can be studied
further as we come to know more about the specific nature
of the differences between the two modes of principle ex-
planation and between the two schema acquisition tasks.

One way of testing these two hypotheses would be to
involvesome test of whether the problem schemas formed

Table 1
Mean Transfer Scores as a Function of

Principle Explanation and Schema Acquisition Task

Problem Comparison Problem Construction

Method M SE M SE

Abstract principle 0.312 0.048 0.194 0.045
Embedded principle 0.176 0.147 0.303 0.051
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by subjects in the abstract principle and analogical prob-
lem comparison include only (or mainly) abstract infor-
mation or a combination of abstract information with
concrete contextual information. If the matching hypoth-
esis were found to be correct, we could assume that the
schemas formed should be mainly abstract information
and that the successful transfer of information to solve a
new analogical problem would be driven mainly by the
operation of abstract problem information. On the other
hand, if the informationcompletionhypothesiswere found
to be correct, we could assume that the schemas formed
would includeboth abstract and concrete information, and
that the successful analogical problem solution was pos-
sible because the concrete information enabled the appli-
cation of the abstract information.

Even as the specific processes that shaped the results
of the present study are not yet certain, we can already
draw some important insights from the f indings. In-
structional variables were chosen as independent vari-
ables in the experiment because they were deemed useful
for revealing properties of the analogical transfer and
schema acquisitionprocesses. Consistent with the general
findings of Ross and Kilbane (1997), the results of the
present study indicate that the manner in which problem
information is presented affects analogical transfer and
the generalization of problem information. However, the
present results also extend Ross and Kilbane’s findings
by showing that different analogical learning tasks may
effectively draw from or build on the information pro-
vided by the different forms of principle explanation.
Whichever of the two proposed hypotheses turns out to
be correct, the present results implicate some principle
of transfer appropriate processing. Although the specific
meaning of “appropriate” is still in question, the effec-
tiveness of modes of principle explanation and strategic
schema-acquisition tasks seems to depend on whether the
information provided in the former is appropriate to the
processes underlying the latter, or vice versa.

Just as important, the results of the present study point
to some consequences of using some instructional tasks
instead of others. The main results indicate that the dif-
ferent strategic schema acquisition tasks that can be used
will be effective if they somehow match or complement
the information that students have formed about the ab-
stract and concrete elements of the relevant problem ex-
emplars. Thus teachers need to be more mindful about
how abstract and concrete information about problem
types and categoriesare introduced and explained,because
these could constrain later processing of similar, related
problem information. The results again qualify the con-
clusions of Ross and Kilbane (1997) about the effects of
modes of principle explanation in problem-solving in-
struction. Conventional teaching methods in school
mathematics tend to follow the abstract principlemethod,
and Ross and Kilbane suggested that such an approach
may be limited because it does not provide students with
a context within which to develop knowledge about the

applicability of the abstract principles. The present re-
sults suggest that combining this conventionalmethod of
principle explanationwith another conventional learning
task of requiring students to compare analogical problems
can be effective in allowing students to develop advanced
problem schemas that enable them to solve new analogous
problems. In the present instance, the students did not
seem to have too much difficulty in applying the abstract
information that they knew.

Simple and straightforward prescriptionsabout whether
one way of presenting information or one way of design-
ing learning tasks may not be appropriate at this point, as
the present results suggest. If any prescription can be
given to teachers, it is that learning tasks may be tailored
to fit the information that students may have already ac-
quired, or that information may be configured in ways that
will suit the learning processes to be engaged. The pres-
ent challenge is to understand how an ideal convergence
can be defined and achieved so that students may come to
more effectively develop advanced representations of the
knowledge that they require in order to be able to solve
problems in the various domains of learning in school.
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1. I thank the anonymous reviewers of this manuscript for suggesting
arguments for the second hypothesis.

APPENDIX A
Examples of Probability Problems Used in the Study

Conjunction Problem With Independent Events
There are 76 books in the Science section of the library, 6 of which are new. In the History section, there

are 120 books, 15 of which are new. The principal randomly picks a book from each of the two sections.What
is the probability that the principal picks a new book from both sections?

Conjunction With Dependent Events
A total of 40 votes was cast for class president.Dennis received 30 votes and Claudia got the remaining 10

votes. The ballots were tallied one at a time in random order. What is the probability that the first ballot tal-
lied was a vote for Dennis and the second ballot was for Claudia?

Disjunction With Exclusive Events
There are 150 athletes participatingin the intramural sportsfest.Sixty athletes are competing in basketball,

60 in volleyball, and 30 in taekwondo. If an athlete is chosen randomly, what is the probability that the ath-
lete is competing either in basketball or taekwondo?

Disjunction With Intersecting Events
There are 54 councilors in one city; 34 are with the LAKAS party and the rest are with LABAN. 40 of the

councilors, 24 with LAKAS and 16 with LABAN, are lawyers. If a councilor is chosen randomly, what is the
probability that the councilor is either with LAKAS or is a lawyer?

APPENDIX B
Example of Study Problem Using Embedded Principle Method

Consider the following example of a CONJUNCTION PROBLEM WITH INDEPENDENT EVENTS:
In Section A, there are 16 female students out of the total of 38 students. In Section B, there are 28 females

out of the 42 students. In each section, a student is randomly chosen to be attendance monitor. What is the
probability that a female student is chosen attendance monitor in both sections?

To solve the following problem, you first need to answer several questions.
First you need to think about the probability that a female student is randomly chosen as monitor in Sec-

tion A. How many students are there to choose from in Section A? ____. Out of the possible choices avail-
able, how many are female? ____. The probability a female student is chosen in Section A is the ratio of fe-
male students to the total number of students (or the number of female students divided by the number of
possible choices).This ratio is ____. This quantity is P(A) or the probability that a female student is randomly
chosen monitor in Section A.

Now you need to think about the probability that a female student is randomly chosen as monitor in Sec-
tion B. How many students are there to choose from in Section B? _____. Out of the possible choices avail-
able, how many are female? _____. The probability a female student is chosen in Section B is the ratio of fe-
male students to the total number of students and this ratio is _____. This quantity is P(B) or the probability
that a female student is randomly chosen monitor in Section B.

Now that you know the probability that a female student is chosen in Section A and that in Section B, you
can determine the probability that both events occur by multiplying the two independentprobabilities. So you
can use the equation, P(A and B) = P(A) 3 P(B) and the probability that a female student is randomly chosen
monitor in both sections is ______.

If your answer is about 0.28 or 28%, you are correct.
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APPENDIX C
Example of Study Problem Using Abstract Principle Method

Suppose that there are two unrelated events, either of which may or may not happen. You want to know the
probability that these two separate events will both happen? The problem you have is called a CONJUNC-
TION PROBLEM WITH INDEPENDENT EVENTS. What will you do to find out the answer?

First you will need to find out two things: (1) the probability that the first event will happen independently,
and (2) the probability that the second event will happen independently.

To determine the probability that an event will happen, you will need to consider the ratio of the instances
of that event to the total number of instances in that set. That ratio is the probability that the event will hap-
pen, and can be represented and computed as

P(Event) = (# of instances of event 4 total # of instances)

After you determine the probability of the two independent events, you can determine the probability that
both events will happen by multiplying the probabilities of each event. So if the two events are represented by
X and Y, the probability that both will happened can be computedusing the formula: P(X and Y) = P(X) 3 P(Y)

Consider the following example:
In Section A, there are 16 female students out of the total of 38 students. In Section B, there are 28 females
out of the 42 students. In each section, a student is randomly chosen to be attendance monitor. What is the
probability that a female student is chosen attendance monitor in both sections?
Think of the probability that a female student is randomly picked as monitor in Section A. There are 16 fe-

males in the section out of the total 38. So the probability is ______. This is your P(X).
Now think of the probability that a female student is randomly picked as monitor in Section B. There are

28 females out of the total 42 students. So the probability is ______. This is your P(Y).
Now that you know the probability of each independent event, you can now determine the probability that

both will happen by multiplying the two probabilities. So using the equation, P(X and Y) = P(X) 3 P(Y), you
now know that the probability that a female student will be randomly chosen attendance monitor in both sec-
tions is __________.

If your answer is around 0.28 or 28%, you are correct.

(Manuscript received June 2, 2000;
revision accepted for publication January 21, 2001.)

# of instances of event
total # of instances in set
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