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A second study was conducted to test further the

feasibility of the proficiency module (PM) "Magnetism, Electricity,
Heat, and Microscopic Viewing in Science Instruction" constructed for
use in an elementary science methods course. (The first study of this
PM, SP003965, demonstrated the psychological feasibility of this mode
of instruction.) This second study was designed to determine
statistically whether significant learning occurs through use of the
PM and to further investigate student reactions including types of
learning activities each selected. Pretests were administered to the
sample, 20 senior women enrolled in Elementary Science Methods. FEach
was responsible for acquiring each performance behavior (competency)
specified in the PM by selecting the learning activities or
combination of activities described in the PM which would help him
acquire the behavior. Learning activities identified included
laboratory activities, reading, small group instruction sessions, and
individual help sessions. Posttests were conducted after the 3-weeks'
time alloted for the PM. Test results, analyzed using the t test for
correlated data, revealed significant change in student performance.
Other conclusions: Most students reacted positively to the mode of -
irstruction. The laboratory practicum was selected as the primary
learning activity. When given the opportunity, students will select
different combinations of learning activities to achieve the same

objectives.
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Note: This bulletin reports one of a series of investi-
gations designed to develop, evaluate and implement
a model teacher education program for the prepara-
tion of elementary teachers. This report was pre-
pPared pursuant to a contract with the Office of
Education, U,S. Department of Health, Education
‘and Welfare. Contractors undertaking such projects
under Government sponsorship are encouraged to ex-
press freely their professional judgment in the
conduct of the project. Points of view or opinions
stated do not, therefore, necessarily represent
official Office of Education position or policy.
This bulletin may not be reproduced without per-
mission,
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The mode of operatiui Zur the GEM program is a ree
search and development system in which each element of
the system is tested, revised, and tested and revised
again during its development until it is demonstrated
that the element will perform as it is intended to per-
form,

In the summer of 1969, a proficiency module (PM)

entitled Magnetism, Electricity, Heat, and Microscopic

Viewing in Science Instruction (Ricker, 1969) was con-

structed for use in the course, Elementary Science
Methods. In the first trial of this PM data were col-
: lected to determine students' reactions to the PM, their
impressions about the PM method of organizing an in«
structional unit, and their level of activity during the l

use of a PM, T7The results of the first trial are presented

in detail in the GEM Bulletin 69-8, dated October, 1969,
and entitled Reactions of College Students to a Science 5
Education Proficiency Module, (Ricker and Hawkins). |

Since the students® and teacher's reactions to the ]

PM were positive, the psychological feasibility of this

mode of instruction was considered to be demonstrated for
this module. It was then decided to determine statisti=-
cally whether significant learning occurs through the use

of this particular science education module.
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Problem
The purpose of this exploratory study was to test
further the feasibility of the PM, Magnetism, Electricity,
Heat, and Microscopic Viewing in Science Instruction, by
conducting a second trial. 7he following questions were
formulated:

1, Is there a statistically significant difference
between student performances on a pretest ad-
ministered prioxr to using the PM and on a post-
test administered after the PM is used by the
students? The null hypothesis was: There is no
difference between the means of student per-
formanceé on the pretest and posttest for stu-

é dents who participate in this instructional unit.

2, How do.students react to this mode of instruction?
Upon completion of the PM the students were asked
to respond to the following questions:

a, What do you think of this means of organizing
an instructional program?

b. How many laboratory activities contained in
the laboratory handbook did you do?

¢, How much reading did you do?

d. How many small group instructional sessions

did you attend?
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Procedure

The Sample, The group being studied consisted of
20 senior women enrolled in one section of the course
ESC 339 Elementary Science Methods during the fall
quarter of 1969. The students were randomly assigned to
this course section so there is no reason to believe
that this group of 20 students was any different than the
other nine sections,

Pretesting, Each student took a pretest designed
to determine if he possessed certain minimum competencies
which are designated as objectives of the PM, The pretest
was administered before the PM was given to the students,

Instructional Procedure, After the pretest was com-
Pleted the students received the PM, Three ideas were
emphasized in the explanation of the PM to the students:
(1) Each student was responsible for acquiring each per=~
formance behavior (competenéy) specified in the PM if
he did not already possess the performance behavior.,
(2) Each student was to select the learning activity,
or combination of aétivities, described in the PM that
would help him acquire the performance behaviors in an
efficient and effective manner, (3) The instructor would
be available to assist any student in identifying learn-
ing activities that would assist him to acquire the speci=-

fied behaviors.
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Various kinds of learning activities were identified
and described: laboratory practicum, readings, small
group sessions, and individual help sessions. Each stue
dent received a laboratory handbook that described activi-
ties that could be done in the laboratory practicum and a
bibliography of readings related to the objectives of the
PM,

In addition, the students received the following

schedule information:

1. The laboratory schedule, or times during which
the laboratory would be open with materials
available for individual students or small groups.

2. The schedule for the small group instructional
sessions, or times during which the instructor
would be in the laboratory to work with small
groups of students on problems of common concern.

3¢ The schedule for individual student assistance,
ox times during which the instructor would be
available to work with individual students
wishing assistance,

Posttestigg. After the time allotted for the com-

Pletion of the PM (3 weeks) each student took a posttest,
The posttest was the same test used for the pretest, Each
student was also asked to respond to the questions dee

scribed earlier in the report.




Findings
The data obtained on thc pretest and posttest were

1

analyzed using the t-test for correlated data. The re-

sults are indicated in Table 1.

TABLE 1

Comparison of Pretest and Posttest Means

N = 20 Pretest Mean Posttest Mean t value
4,75 15,75 15,672

(a) significant at the 5% level,

The null hypothesis that there is no difference
between the means of student performance on the pretest
and posttest is rejected., The increase in the mean score
from 4,75 on the pretest to 15.75 on the posttest is
significant at the five percent level,

The data regarding the students reactions to the mode
of instruction of this PM are summarized in Tables 2
through 6,

Table 2 indicates the number of students who partici-
pated in the laboratory practicum and the extent to which
the students conducted the activities described in the

laboratory handbook.

1Downie, N.M. and Heath, R,W. Basic Statistical
Methods, Harper and Row Publishers, 1959,
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TABLE 2

Student Participaticn jin the Laboratory Practicunm

Extent to Which Number of Students
Activities wexe

Completed ‘

All of the activities 7

Most of the activities . 12

Some of the activities 1

None of the activities ' 0

All twenty students selected the laboratoxy prace-
ticum as a learning activity in which to participate.
Seven students conducted all the activities described
in the lab handbook; twelve students conducted most of
the activities; and one student did only some of the
activities,

The data are similar to the results obtained in the
first trial of the PM. In both trials there were no
cases in which students did not elect to participate in
the lab practicum; one student in each trial completed
only some of the activities; and all the students, except
one in each trial, conducted either most or all of the
lab activities,

Table 3 summarized the data obtained from the students

responses to the question: How much reading did you do?
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TABLE 3

Amount of Readina Dzne by Students
— S —

Amount of Reading Number of Students
Much 0]
Some 3
None 17

Only three, or 15 percent, of the students elected
to use reading as a means of acquiring the competencies
specified in the PM, None of these three students found
it necessary to read extensively, however,

These data vary from the results of the first trial
of the PM, In the earlier trial about 70 percent of the
students utilized reading as a learning activity, whereas
only 15 percent of the students in this trial read material
other thaé the lab handbook.

Table.4'presents the number of students who attended

small groyp instructional sessions,

TABLE 4

Student Participation in Small Group
Instructional Sessions

Number of Sessions Attended . Number of Students
Two 0
One 7
None 13

-




None of the students attended both of the scheduled
small group instructional sessions, Seven students partici-
pated in one‘session. The remaining thirteen students
elected not to attend any of the small group instruc-
tional sessions,

The results of the first trial vary greatly from
these data, All of the students in the first trial at-
tended at least one session, but only 35 percent of the
students in this trial went to at least one small group
instructional session,

There were 20 combinations of learning activities

f,‘g identified: one combination for each of the 20 students,
Table 5 indicates the seven different combinations used
by the students, and the number of students who used

] each combination, |
TABLE 5
Combination of Learning Activities and the

Number of Students Who Utilized

Each Combination
W

Lab Activities Reading Small Group No. of Stu-
Completed Done Sessions Attended dents Who
Used Combi-
nation
A1l Some None ) 1
All None None 6
Most Some One 1
Most Some None 1
Most None One 6
Most None None 4
Some None None 1
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About 55 percent of the students used the laboratory
practicum as the only learnirg activity; about 30 per-
cent attended one small group instructional session and
conducted most of the laboratory activities; and the re-
maining 15 percent had only one common characteristic ==
each student elected to do some reading,

It is intexesting to note that in both trials of the
PM the laboratory practicum was the dominant learning
activity, However, none of the students in the first
trial relied solely on the laboratory practicum, whereas
about 55 percent of the students in the second trial used
the laboratory practicum as the only learning activity to
acquire the specified competencies of the PM,

In Table 6 the students' responses to the following
question are summarized: What do you think of this means
of organizing an instructional program? Since the stu-
dents were asked to respond freely to this question the
responses of the students were categorized as being

either favorable, neutral, or unfavorable for tabulation

purposes,
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TABLE 6

N Student Responses to this Means of Organizing
- an Instructional Program

_= === —
Category of Response Number of Students
Responding
Favorable 19
Neutral o)
Unfavorable 1

All of the students, except one, were favorably im-
pressed with this means of organizing an instructional
program as illustrated by this particular PM,

These data are very similar to the data of the first

trial, Every student, with one exception in each trial,

responded to this question in a favorable way.

Conclusions
It should be recognized that definite limitations
must be placed on any conclusions due to the conditions

under which this exploratory study was made,

Within these limitations, however, the following
conclusions seem clear:
1. Most students react positively toward the mode of
instruction illustrated by the PM used in this

study.
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2,

3.

4,

5.

11

The laboratory practicum was selected as the

primary objectives of the PM,

Students, when given the opportunity, will se-

lect different combinations of learning activie

ties to achieve the same objectives

The use of this PM resulted in a significant

change in student performance,

Further studies, with xrigorous research designs,

are needed to investigate:

a, possible differences in levels of achieve-
ment in connection with the different com-
binations of learning activities that are
used,

b. the characteristics of the students who
select the different combinations of learn=-
ing activities, and

c. the characteristics of the students who
appear to adjust to this '"new" mode of

instruction with little difficulty.
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