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Chapter 1
INTRODUCTION

In recent years there has been an increased trend in
education toward individualization of instruction at the el-
ementary and secondary school level. This is reflected in
the new curricula designed for individually paced progress
and the mumbers of schools utilizing modular scheduling
which is particularlj adaptable to individualized programs.
Many of the new curricula in science are designed to be
used by the student in a self-paced program.

In contrast to procedures used in elementary and se-
condary schools, college science education, particularly in
large universities, has been organized around a large lec-

- ture format. This format does not allow even the most con-
scientious instructor to interact on a one-to-one basis with
a large portion of his students. As a consequence of this
situation, the student is a passive observer rather than an
active participant of lectures and demonstrations.

The Chemistry and Physics Departments at Kansas State
University operate facilities designed to provide more
personal involvement and individual attention for the stu-

-

dent. The Chemistry Help Room is open about 40 hours a

1



week to any student in an introductory chemistry course.
The Help Room has been in operation about five years, and
waé organized specifically to offer the student an opportun-
ity to get the ome-to-one assistance in his study of chem-
istry that is normally unavailable in the large lecture
class. The room has study tables, and is staffed by a Teach-
ing Assistant who is there to offer assistance to students.
Materials available to students are problem sets, old exam-
inations, laboratory exercises, workrbooks, programmed study
aids, supplemental texts and a few filﬁ loops and projectors.
The purpose of the room is "to provide a place, a person and
the materials so the serious student can readily obtain as-
sistance in his study of chemistry."1 _

The Physics Activities Center is open about 15 hours
a week to any interested student. The Activities Center has
been in operation one year. The Center was patterned after
the Exploratorium in San Francisco.Z It is a place where the
. student could become actively involved with physics. The.
room contains an electronic calculator, five carrells which
contain film loop projectors and/or optics related experi-
ments, and several other "activities" set up in other parts
of the room. The room is staffed by a graduate or upper-
level undergraduate sEudent. Available to the student is a
large library of 8-mm film loops, a selection of activities
that may include experiments and apparatus related to topics
under discussion in the classroom and laboratory, lecture

demonstrations that have been used in recent lectures, and



other activities designed to attract students. Each acti-
vity is accompanied by an explanation of the physical prin-
ciples involved. The pufpose of the Activities Center is
to make physics more interesting and fun by allowing the
student to get his hands on whatever he wants and to show
him how physics is related to the real world and not just
the.classroom.3

Although the original intentions of the Chemistry Help
Room and the Physics Activities Center are different, they
both offer an opportunity for more personal involvement by
the student, and for more personal contact between the stu-
dent and somebody in science. The increase in individual
attention afforded by these facilities could affect the atti-
tudes of students toward science.

The purpose of this study was to examine whether or
not there is a relationship between the attitude of the-stu-
dent toward the area of science he is studying, and use of

these supplementary facilities.

STATEMENT OF PROBLEM

Is there a difference in student éttitude toward
chemistry and physics between those students who use the re-
source centers and those who do not?

Is there a difference in grade expectations in chem-
istry and physics between those students who use the resource

cehters and those who do not?
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What differences are there between the way the chem-
1s£ry studénts and the physics students responded to the

‘questionnaire?

LIMITATIONS OF STUDY

This study does not attempt to determine the origin
of the students' attitudes toward science, or whether the
use of the Helb Room and Activities Center alters a student's
attitude. It does, however, attempt to examine the atti-
tudes of users vs. non-users and their perceptions about the
effect of the Help Room and Activities Center upon their at-
titﬁdes.

This study attempts to determine whether those stu-
dents who use the Help Room and Activities Center have dif-
ferent attitudes toward Chemistry and Physics than those who
do not. It also attempts to determine whether Help Room and
. Activities Center users expect different grades in chemistry
and physics than non-users.

The focus of the Chemistry Help Room appears to be on
assignments while the focus of the Activities Center appears
to be on exposure to concepts and physics activities. There-
fore this study also attempts to see if there is a difference
between Chemistry Help Room users and Physics Activities
Center users in the way they responded to questions on the

questionnaire.

The chemistry students surveyed in this study were



given questionmaires during a lecture period where attendance
was not required. Therefore, only those students attending
lecture on that day were.surveyed. Attendance was required
of most physics lab students on theAday the questionnaires
were distributed. Not all introductory physics students,
however, are enrolled in laboratory. Further, use of th;
Activities Center is not limited to introdﬁctory physics stu-
dents. Therefore, those students responding do not neces-
sarily include all those who use the Help Room and Activities
Center.

Among the sixteen questions the chemistry students re-
sponded to on their questionnaire, were seven items of the
semantic differential type. Because of limitations imposed
by the Physics Department, the seven semantic differential
items were not included on the questionnaire distributed to

physics students.



Chapter 2
LITERATURE SURVEY
DEFINITION OF "ATTITUDE"

The term "attitude" as it appears in the literature
on science education has been used in several ways. It has
been used to indicate feelings toward science, toward scien-
tists, and it has been used as another term for adherence

nh Dutton and

to or knowledge of the "scientific method.
Stephens in a study of elementary science teachers defined
"attitude" as "how an individual feels about elementary
school science -- an emotionalized feeling for or against
science."’

"Attitude" as used in this paper refers to the posi-
" tive or negative emotional feelings of an individual toward
a field of scientific study. |

Shaw éud Wright extracted commonalities of several
definitions of attitude and concluded that an attitude is
"a relatively enduring system of evaluative, affective reac-
tions based upon and reflecting the evaluative coné;pts and
beliefs which have been learned about the characteristics
® Gallagher

of a social object or a class of social objects.”

and Korth point out that two aspects of this definition are

6



7
that 1. attitudes are enduring, and 2. attitudes are 1earned.7
If :indeed attitudes are enduring and learned, the development

of positive feelings toward science is a justifiable concern

of the science educator.

RECENT RESEARCH ON ATTITUDES
TOWARD SCIENCE

Concern about attitudes toward science is reflected
in the literature. Myers used a 44-item Thurstone scale of
attitudes toward science and scientists8 and "observed no re-
lation between college students' attitudes toward science and
their high school backgrounds in science although attitude
was correlated positively with final exam grades and final
course grades in introductory college chemistry."9 Snow and
Cohen used the Remmers and Kelley "Scale to Measure Attitudes
Towards any Institution" to assess attitudes of college stu-
. dents. They found that graduate and undergraduate physical
science students had highly positive attitudes toward the
physical and life sciences, however, they had less favorable
attitudes toward the social sciences and the humanities.1
Schwirian and Thomson studied the change in attitudes toward
science and the scientific institution which had occurred
among undergraduate university students between 1967 and 1971.
They found that the 1971 students are no less positive in
their attitudes than ﬁhe 1967 students.11 Brown and Elliot

examined in what ways selected characteristics and attitudes



of students enrolled in introductory physics at California
Polytechnic State University were related to their percep-

tion of the study of physics.12

Rothman studied the degree
to which a science-related semantic differential instrument
predicts achievement in a freshman physics and a freshman
chemistry course at the State University of New York at Buf-
falq.13 They found that "individual profile scores and pro-
file classification indices derived from the semantic differ-
ential . . . were independent of an achievement aptitude mea-
sure and thus measured a trait different than achievement

aptitude."14

AFFECTIVE BEHAVIORS IN STUDENT
UTILIZATION OF CENTERS

Student utilization of centers such as the Help Room
and Activities Center involve certain affective behaviors.
. The first category, or classification of affective behaviors
proposed by Krathwohl, Bloom, and Masia is that of Receiv-
ing.ls This ;ategory is subdivided into three different
levels: 1.1 Awareness, 1.2 Willingness to Receive, and 1.3
Controlled or Selected Attention. Since the Help Room and
Activities Center are facilities provided for the students
outside of the formal framework of the classroom, the fact
of a stﬁdent's presence in either center indicates a behavior
of at least 1.2 or 1.3. Once the student is inside the cen-

ter, if he asks a question, performs an activity, or uses



any supplementary materials provided for him by the center,
his behavior is characteristic of affective behaviors of the
second category, Responding. The level to which the student
responds, that is: 2.1 Acquiescencé in Responding, 2.2 Will-
ingness to Respond, or 2.3 Satisfaction in Response, depends
upoﬁ the quality of the experience that takes place, and
upon the attitude or expectations of the experience the stu-
den£ brings with him. The development of Values, the third
category of affective behaviors, could be influenced by the
sum of the student's experiences during center visits.r Thus
affective behaviors are an integral part of the use of the
Help Room and Activities Center. Further, the experiences

of center visits will combine with those that take place
during all other aspects of the course and will eventually
contribute to the Organization and Characterization of Values,
which are the fourth and fifth categories of affective be-

haviors.

~ OTHER SCIENCE CENTERS

Curtiss et al discuss the use of a science aétivities
center for stimulating positive attitudeé and interests
among elementary school children.16 The Science Teacher
Education Center at Antioch College is a place where stu-
dents in education can investigate a career in science teach-
ing while learning about modern materials and programs in

science education. At the same time, elementary school



10

students learn through performing science and math activities.
Activities at the center are knmown to interest children with
"'short attention spans'."17 The Exploratorium in San Fran-
cisco and the Museum of Science an& Industry in Chicago are
museums offering science activities that continue to inter-
est a large number of patrons.18 .

. It could, therefore, be reasomable to suggest that
centers such as the Chemistry Help Room and the Physics Ac-
tivities Center might affect the attitudes of college stu-

dents toward science. Thus, those students who use these fa-

cilities may have different attitudes than those who do not.



Chapter 3
PROCEDURE
SPECIFIC QUESTIONS RESEARCHED IN THIS STUDY

The specific questions which were investigated in

this study were:

1. Is there a significant difference in attitude between
chemistry Help Room users and non-users?

2. Is there a significant difference in attitude among
users of the chemistry Help Room according to frequency
of Help Room visits?

3. Is there a significant correlation between:

a. grade expected by users and frequency of center
visits?

b. grade expected by users and feelings that visits
to the center affected subject's grade? |

c. frequency of center visits and feelings center
visits affected subject's grade?

d. freéuency of center visits and having more posi-
tive feelings toward science as a result of visit-
ing the center?

e. having a strong desire to take science and moré

positive feelings toward science as a result of

11
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Is
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taking this course?
grade expected in science and whether or not the
subjects used the center?

there a significant difference between chemistry

users and non-users on:

a.

b.

Is

grade expected in chemistry?

whether or not they had a strong desire to take
chemistry?

whether they have positive feelings toward chem-
istry as a result of taking this course?

what they feel is the major purpose of the Help
Room?

there a significant difference between chemistry

subjects and physics subjects on:

a,
b.

C.

Is

the grades they expect?

whether or not they use the centers?

whether they had a strong desire to take the
course? o
whether they have more positive feelings toward
sdieﬁce as a result of taking this course?

what they felt to be the major purpose of the
center?

T oe—

there a significant difference between chemistry

users and physics users on:

b.

how often they visit the center?

how they felt visits to the center affect their
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grade?
c. having more positive feelings as a result of vis-

iting the center?

METHOD

A sixteen item multiple response questiommaire was
constructed to test the research questions. Included in the
questionnaire were seven items of the semantic differential
type. Word pairs for these items were chosen after inter-
viewing some members of the Chemistry faculty and some stu-
dents majoring in Chemistry on their attitudes toward chem-
istry. The use of the semantic differential techmnique to
measure attitudes toward science has precedence in the lit-
erature. Klopfer used the semantic differential technique
to assess students' images of science, scientists, and science
instruction.19 Eiss and Harbeck suggest a semantic differen-
- tial scale may be useful to show the extent to which a stu-
dent likes science as well as to provide some indication of
the student's values.20 Rothman, in a study of college fresh-
men taking chemistry and physics, used a science-related se-
mantic differential instrument.21

Seven of the remaining nine items were chosen for the
questionnaire from a 71 item Laboratory Evaluation Form dis-
tributed by the Physics Department at Kansas State Univer-
sity to all students enrolled in introductory physics labor-

atory courses.22



14

The sixteen items referred to above were included
onsan eighteen item questionnaire that was distributed to
freshman emistry students at Kansas State University
during a scheduled lecture period in the last week of the
spring semester. (See Appendix)

In addition to the seven items chosen from the Phy-
sics Laboratory Evaluation Form, two additional items were
added to the 71 item questiommaire for the purposes of this
study. (See Appendix) The questionnaire was distributed to
all students enrolled in introductory physics laboratory
courses at Kansas State University near the end of the spring
semester of 1973.

- Both chemistry and physics students responded on mark-

sense computer cards.

SCORING OF INSTRUMENT

The S was assigned é score on-six of the semantic dif-
ferential word pairs (items 5-10 on the Chemistry Question-
naire). The response closest to the word with positive at-
titudinal implications received a score of 5, and the re-
sponse closest to the word with negative implications re-
ceived a score of 1, with responses in between the two receiv-
ing scores of 4, 3, and 2 respectively.

The S was also assigned a score on items 2 and 3 of
the Chemistry Questiomnaire, ranging in magnitude from a

score of 1 for response “a" (defihitely false) to a score
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of 5 for response "e" (definitely true).

The sum of these two scores was taken to be an indi-
cation of the S's attitude toward chemistry. |

Since the six semantic differential word pairs did
not appear on the questionnaire distributed to physics stu-

dents, attitude scores were not computed.

DEFINITIONS

The grade of the S in Chemlstry and Physics used was
the S's estimate of semester grade indicated on the ques-
tionnaire.

Frequent Users of the Help Room visit two or more
times a month. Frequent users of the Activities Center have
been there five or more times. Less frequent use of these
facilities as indicated on the questionnaire defines occa-
sional users, and those who have never been to the Help Room

. or Activities Center are defined as non-users.

SUBJECTS

Chemistry Ss were 388 students enrolled in Chemistry
I and Chemistry II at Kansas State University. The S re-
sponded to questionnaires distributed during a lecture per-
iod the last week of the spring semester of 1973. Atten-
dance at Chemistry I and Chemistry II lectures is optiomal

so that only about 577% of the total population of students
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enrolled in the courses completed questionnaires.

| Physics Ss were 1,034 students enrolled in laboratory
sections of introductory physics courses at Kansas State
University. The Ss responded to questionhaires distributed
~in laboratory near the end of the spring semester and atten-
dance at that laboratory period was required. Students
polled were from the physical science survey courses as well
as the more rigorous introductory courses offered for pre-

vet and engineering students.

'ANALYSIS OF DATA

Ss responses were transferred by computer from Mark-
Sense computer cards to punched cards. The following sta-
tistical tests were then run by computer, using programs
provided by the College of Education at Kansas State Univer-
sity.
l. Analysis of Variance, All Chemistry Ss
Criterion = Attitude, Groﬁps = Users and Non-Users
2. Analysis of Variance, Chemistry Users Only
Criterion = Attitude, Groups = Frequency of Use
3. Pearson Product Moment Correlation Matrix
a. All Chemisﬁry Ss | o
b. Chemistry Users Only
4., Pearson Product Moment Correlation Matrix
a. All Physics Ss
b. Physics Users Only



17

5. Chi-Square Test of Independence, Chemistry Help Room
Users vs. Non-Users

6. Chi-Square Test of Independence,
a. All Chemistry Ss vs. All Physics Ss

b. Chemistry Users vs. Physics Users.



Chapter 4
RESULTS

From the data in Table 1 it can be seen that users of
the Chemistry Help Room had a significantly better attitude

(p=.05) toward chemistry than ndn-users.

Table 1

Analysis of Variance - All Chemistry Ss
Criterion = Attitude, Groups = Users and Non-Users

Average Attitude Score

Users 28.19 .
F-Ratio = 4,.6553%
Non-Users 26.43

- ¥p = .05 .

The results shown in Table 2 indicate there was no
significant difference in attitude among users of the Chem-

istry Help Room according to frequency of Help Room visits.

18
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Table 2
Analysis of Variance - All Chemistry Ss

Criterion = Attitude, Groups = Frequency of Visits

Four or Two or Once or Less than
Frequency of Use more three twice/ once/
times/ times/ month . month

month month

Average Attitude

Score

28.89. 28.22 27.75 28.18

F-Ratio = 0.3725

The data in Tables 3 and 4 show that significant cor-

relations (p=.01) were found between:

1.

b

among

grade expected and feelings that visits to the Help
Room helped subject's grade.

frequency of Help Room visits and feelings that Hélp
Room use raised subject's grade.

frequency of Help Room (Activities Center) visits and
having more positive feelings toward chemistry (phy-
sics) as a result of visiting the Help Room (Activi-
ties Center). _
having a strong desire to take chemistry (physics)
and having more positive feelings toward chemistry
(physics) as a result of taking this course.

There were no other significant correlations found

the research questions investigated.



20

Table 3

Pearson Product Moment Correlation Coefficients

All Physics Ss  All Chem-
istry Ss

Strong desire to take course

and more positive feelings

toward field of study due to

course. 0.4130% 0.4663%

Grade expected and whether
or not used Help Room or
Activities Center 0.0012 0.0376

*p=,01

Table 4

Pearson Product Moment Correlation Coefficients

Physics Users  Chemistry
Users

Frequency of visits and more

positive feelings toward field

of study due to Help Room or :
Activities Center visits 0.2632* -0.3020%*

Frequency of Help Room or

Activities Center Visits and

feeling that visits affected s

grade - 0.1707 0.3002*

Grade expected and feeling
that visits affected grade 0.0594 0.2656%

Grade expected and frequency
of Help Room or Activities
Center visits -~ 0.0385 0.1543

=01
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As can be seen in Table 5 there was no significant
difference between chemistry users and non-users on the fol-
lowing items:

l. grade expected

2. a strong desire to take the course

3. positive feelings toward chemistry as a result of
_ taking this course

4. the major purpose of the Help Room

Table 5

Values of Chi-Square for Chemistry-
Users vs. Non-Users

Value of Chi-Square

Grade Expected 7.0055

Strong Desire to Take Course 4.0044

Positive feelings toward field

of study due to course 9.0170 o
Major purpose of Help Room 9.6636

The data in Tables 6, 7, 8, 9, 10 and 11, show that
there was found to be a significant difference (p=.01) be-
tween chemistry Ss and physics Ss on the following‘items:

1. Physics Ss expected to receive higher grades than
chemistry Ss.

2. A much larger percentage of chemistry Ss used the

Help Room than physics Ss used the Activities Center.
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3. More chemistry Ss wanted to take chemistry than

‘ physics Ss wanted to take physics.

4. A greater percentage of chemistry Ss than physics
Ss had more positive feelings as a result of taking
this course.

5. A large percentage of chemistry Ss felt the major
purpose of the Help Room was to receive help with
their assignmments. The physics Ss responses to this
question were almost evenly distributed over the four

choices offered.

Table 6

Value of Chi-Square, Chemistry Ss
vs. Physics Ss

Value of Chi-Square

All Ss Users Only

Grade Expected 99.9194%* 38.5535%
Whether or not use Help Room

or Activities Center 214,5529% -
Frequency of Use ———- 96,1722*
How Visits Affect Grade S 178.0292*
Strong Desire to Take Course 158.4061% 94.8263%

More positive feelings toward
field of study due to course 20.,7619% 22.1056%

More positive feelings toward
field of study due to Help
Room and Activities Center wvisits -———— 10,3914

Major purpose of Help Room or
‘Actlvities Center 132.8303% 120.4251%

*p=.01 "
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Table 7

Percent of Ss Expecting Each Grade
in Science Course

A B C D F

All Chemistry Ss 14% 40% 40% 5% 1%

All Physics Ss 24%, 57% 187% 1% 0%

Chemistry Users 15% 407 427, 4% 0%

Physics Users 21% 56% 21% 2% 0%
Table 8

Percent and Number of Ss that have been to the
Help Room or Activities Center

Yes No
Chemistry 78% 22% -
299 82
Physics 35% 65%
: : 347 657

Table 9 “w

I had a strong desire to take this
course--Percent of Ss

Definitely More True 1In Be- More false Defi-

True than false tween than true nitely
False
Chemistry 12% 27% 30% 20% 11%

Physics 3% 10% 247, 32% 31%
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Table 10

As a Result of Taking This Course I Have More
- Postive Feelings Toward this Field of Study

Definitely More True In Be- More False Definitely
True than False tween than True False

Chemistry 147 31% 25% 20% 10%
Physics 17% 22% 27% 17% 17%
Table 11

What Ss Perceive to be the Major Purpose of
the Help Room and Activities Center (all Ss)

Help with Ask Questions Work Indepen- Use of

Assign- of Interest dently or with Supple-

ments . others mentary

Mat'ls.

- Chemistry 75% 6% 3.5% 15.5%
Physics 31% 28% 17 % 24 %

The data in Tables 6, 12, and 13 show that there was
found to be a significant difference (p=.01) between chemis-
try users and physics users on the following items:

1. A larger percentage of chemistry users were frequent
users of the Help Room, than physics users were fre-

quent users of the Activities Center.
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2. A large percentage of chemistry users felt that Help
Room use helped to raise their grade, while a large
percentage of physics users felt that Activities Cen-

ter use had no effect upon their grade.

Table 12

Frequency of Heip Room or Activities Center
Use (percent of Users)

Frequent Users Occasiconal Users
Chemistry Help Room 49,5% 47 .5%
Physics Activities Center 16.5% 83.5%
Table 13

How Users Felt Help Room and Activities
Center Visits Affected Grade .
(percent users)

Raise No Effect Lower
Chemistry 69% 25% 6%
Physics 20% 77% T 3%

The data in Tables 6 and 14 show that there was no

significant difference found between chemistry users and
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physics users on having more positive feelings toward science

as'a result of using either center.

Table 14

As a Result of Visiting the Help Room (or
Activities Center) I have more Positive
Feelings toward this Field of Study
(percent users)

Definitely More True 1In be- More False Defi-

True than False tween than True nitely
False
Chemistry 10% 25% 39% 16% 10%

Physics 9% 26% 45% 7% 13%
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DISCUSSION

‘ It is encouraging to find that users of the Help Room
had a significantly better attitude toward chemistry than non-
users. This, in itself, does not indicate where these atti-
tudes or feelings originate. It does, however, suggest an
area for future research. An instrument designed to measure
attitudes toward chemistry and physics could be administered
to Ss several times during the course of a semester. The
correlation between this data and the use of the Help Room
and Activities Center might give some greater insights into
where the attitudes of users and non-users originate.

Even though it was found that there is no difference
'in grade expectations between users and non-users of the Help
Room and Activities Center, it is worth noting that 697% of
the chemistry users and 20% of the physics users felt that
their visits did help to improve their grades. (See Table 13)
In addition, 35% of both the chemistry users and the physics
users felt that use of the Help Room and Activities Center
contributed to a more positive feeling toward science. (See
Table 14) Therefore, whether or not the Help Room and Acti-
vities Center actually affected Ss attitude or grade, the Ss
felt that it had. 1In terms of affective behaviors and

27
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attitudes, this is important.

Another possibility for future research would be to
ask Ss why they felt they had more positive feelings toward
the field of study as a result of using these facilities. |

These results show there is little relationship be-
tween the way chemistry Ss responded and the wa§ physics Ss
responded to the questions on the questiomnaire. It is par-
ticularly evident when one examines the percentage of chem-
istry Ss who use the Help Room as opposed to the percentage
of physics Ss who use the Activities Center. (See Table 1)
Chemistry users visit the Help Room more often than physics
users visit the Activities Center. (See Table 10) This can
be explained through the difference in focus of the two cen-
ters. Chémistry students faced with problems with their as-
signments can go directly to the Help Room for immediate aid.
Solutions to problems are available, as is a graduate stu-
dent to explain them. The help received in the Activities
Center is less direct. Rather than being given a clear d&t
solution to a problem, the student may view a film loop on
the subject, or perform related experiments or activities.
But a student may also go to the Activities Center just to
perform activities that interest him. This is not usually
the case with the Help Room, as most of the materials there
are directly related to course content and assignments,

Another reason for the difference in distribution be-
tween chemistry Ss and physics Ss could be because the Phy-

sics Activities Center has only been in operation one
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academic year, while the Chemistry Help Room has been in op-
eration around five years. The reputation of the Help Room,
and its use, grew with the years it was in operation. It is
possible that in another year or two the feputation of the
Activities Center may change, and as a result so may the mum-
bers of students who use the center and the frequency of
their visits. It would be useful, therefore, to survey phy-
sicé Ss again in a year or two and to compare those results
with ones obtained here.

The distribution of what Ss do in the Help Room can
be seen in Table 15. This is related to what the subjects
perceive to be the major purpose of the Help Room. (See

Table 14)
Table 15

Why Users go to Help Room (Percent Users who
indicated each option)

Help With Ask Ques- Work inde- Use Sup-

Assign- tions of pendently plemen-

ments Interest or with tary Ma-
others terials

Chemistry 67% 11% 15% - 7%
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Questionnaire Distributed to
Cheﬁistry Students
1. Estimate the grade you expect to receive in Chemistry
this semester.
a) A b) B c) C d) D e) F

Questions 2 and 3--Describe your personal attitudes in this
course using the following key:

definitely false
more false than true
in between

more true than false
definitely true

oo CoD

2., I had a strong desire to take this course.

3. As a result of taking this course I have more positive
feelings toward this field of study.

Questions 4-10--Describe your personal feelings toward chem-
istry using the following key:

ag my feelings are most like the word on the left

b) my feelings are more like the word on the left
than the word on the right

c) in between

d; feelings are more like the word on the right .
than the word on the left

e) my feelings are most like the word on the right

Chemistry is

4, easy a ; b ; ¢ 3 d ;3 e troublesome

5. useful a. . ; b ;3 ¢ 3 d ; e unnecessary-

6. interesting a ; b ; ¢ ; _d ; e dull
T gdod a ;3 b ; ¢ ; 4 ;3 e bad

8. intellectually stimulating a : b 3 e 5. d 3

e boring

9. meaningful a ; b ; ¢ ;"d ; e irrelevant
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10, integrated a ; b ; ¢ ; d ; e diéjointed

11. I feel the major purpose of the Chemistry Help Room is

a to use solutions to homework problems

b to receive help from the staff with my assignments

c to ask questions about chemistry that interest me

d to work independently or with other students on
chemistry

e) to use supplementary materials supplied in the
Help Room

12, . Have you ever visited the Chemistry Help Room?

a; yes
b no

If you indicated choice "a" on question 14 please finish
this questionnaire.

If you indicated choice "b" on question 14, skip the rest
of the questions and turn in your questiommaire. Thank you.

13. How often do you visit the Chemistry Help Room?

Four or more times a month
Two or three times a month
Once or twice a month

Less than once a month

a0 oD

14. When you go to the Help Room, what do you do? (Please
check any number of responses) B

Use provided solutions to assigned problems
Ask questions of help room staff about assigmments
Work independently or with small groups of students
Use supplementary Materials available in the Help
Room

)  Ask the Help Room staff questions about chemistry
that interest me '

an ob

1)

15. Do you feel your visits to the Help Room -

a Help you raise your grade in Chemistry
b Have no effect on your grade in Chemistry
c Cause you to receive a lower grade in Chemistry
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16. As a result of visiting the Chemistry Help Room I have
‘ a more positive feeling toward this field of study

definitely false
more false than true
in between

more true than false
definitely true

o0 oD

THANK YOU.
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Questions from Physics Questionnaire

Estimate the grade you expect to receive

l1=A 2=B 3=¢C 4 =D 5=F

Did you ever visit the Physics Activities Center

1 = yes 2 = no

How many times did you visit the Activities Center

1 = once 2 = twice 3 = three times 4 = four times
5 = five or more times

Why did you go to the Activities Center?

1, to perform activities

2. to view film loops

3. to obtain help with assignments
4, out of curiosity

Did your visits to the Activities Center

1. help you raise your grade in the course or lab?

2. have no effect on your grade?

3. cause you to receive a lower grade in lecture or
in lab?

I had a strong desire to take this course

1. definitely false

25 more false than true
3. in between

4, more true than false
5. definitely true

As a result of taking this course I have more positive feel-
ings toward this field of study.

1. definitely false

v more false than true
3. in between

4. more true than false

5. definitely true
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As a result of visiting the Activities Center I have more
positive feelings toward this field of study.

1.
2.
3.
4.
Se

- definitely false

more false than true
in between

more true than false
definitely true

What do you feel is the major purpose of the Activities

Center?

1.
2.
3.

4-
3.

to obtain help with assignments

to ask questions about physics that interest me
to work independently or with other students on
Physics

to view film loops

to perform activities.
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In recent years there has been an increased trend to-
ward individualization of instruction at the elementary and
secondary school level. This trend is reflected in the new
science curricula that are designed to be used by the student
in a self-paced program. In contrast to elementary and se-
condary school procedures, college écience education has been
organized around a large lecture format.

The Chemistry and Physics Departments at Kansas State
University operate facilities designed to provide more per-
sonal involvement and individual attention for the students.
The purpose of this study was to examine whether there is a
relationship between the attitude of the student toward the
area of science he is studying, and use of these supplemen-
tary facilities.

_ Thus, 388 introductory chemistry students and 1,034
introductory physics students at Kansas State University were
asked about their feelings toward science, their grades, and
- their use of the Chemistry Help Room and the Physics Activi-
ties Center. It was found that Chemistry Help Room users
had a significantly better attitude toward chemistry than non-
users. There was no relationship between the grade expected
in chemistry or physics and use of either center. Chemistry
students responded significantly differently to thé)questiops
on the questiomnaire than physics students. Sixty-nine per-
cent of the chemistry users and twenty percent of the physics
users felt that use of the centers helped to raise their

grades.



