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i1naservice attitude

Emotional intensity (Shrigley & Koballia, 1984) or
attitude toward science and science teaching influences the
teaching of acience (1.e, whether 1t 18 taught and how 1t 18
taught) (Blackwood, 1964; Gabel & Rubba, 1979:; Harty, Beall,
& Lawrence, 1985; iHechlaing & Oliver, 1983:; Riley, 1979:
Shrigley, 1974; Shrigley & Johnaon, 1974: Thompson &
Shrigley, 1986. Both preservice = i1ence education (Gabel et
al., 1979; Lucas & Dooley, 1982; Shragley, 1974; Weaterback,
1982) and 1inservice acience education (Gabel et al., 1979;
Hone & Carswell, 1969; Orlich, 1980: Shrigley, 1983; Shrigley
et al., 1974)> have been recommended as means for changing
attitude toward ascience and acience teachaing.

How then 18 attitude change meaasured? Attitude acales
alone are not sufficient means for measuring attaitude changes
(Petty, Ostrom, & Brock, 1981; Cacioppo, Harkins, Petty,
1981). Petty et al. (1981) and Cacioppo et al., (1981) have
recommended the use of cognitive reaponses in conjunction
with attitude ascales. One method of collecting cognitive
responses 18 the written listing technique (Cacioppo, 1981..
The wraitten listinga of the cognitive reaponaea are
claagified as (e.g., polarity, origin, and target).

The results of the Carnegie Report on Higl Schools

disclosed that the enrollment of twelfth graders was 37% 1in

chemistry and 22% in physasica (Boyer, 1983). Also, he £found

that often high school students include only tvo acience
course, general acience and biology. Goodiad (1984) found ain

hie study of schools that students preferred learning
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activities which engaged them actively and yet they ranked
acience aa fifth of gix choicea 1n elementary school and
seventh of eight choices in both junior high and senior high
school. Johnson and Johnaon (1982) reported that
approximately half of the nine year oldas asurveyed :n the 1976
Petional Assesasment of Educational Progreass indicated
excitement about and auccess in acience, but, nevertheleas,
ranked acience aas their leaast preferred subject. Hurd (1982)
reported that the number of gqualified science teachers has
decreased and only one-fifth of high achool graduates has

completed three yeara of high achool acience courses. The

source of these results may be that approximately one-third
of all astudents dislike acience by third grade and only one-
fi1fth enjoy acience by the end of fifth grade (Hurd, 1982).
An important underlying factor of these results may be
science anxiety (Mallow, 1981la, 1981b), anxiety which
enanates from the teacher.

With i1ncreased mandated requirements in science tor high
achool graduation, one may conclude that attitudes toward
sacience and acience teaching will change. Removal of
negative attitudes toward scicence labeled science anxiety
(Mallow, 1981b) cannot be mandated. Gabel et al. (1979)
warned that a conasiderable amount of time 18 needed for
attitudeas to change. Koballa and Crawley (1985) have
identified parents, teachers, and peera as three social

.nteraction sources which foster students’ attitudes toward

science. Specifically, they explained that teachers affect
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astudents’ attitudes toward acience by how and how much they
teach science. Negative attitudes toward science and science
teaching can be changed by foatering positive attitudes in
both genderas as a result of succesa i1n acience process skills
and manipulation of acience equipment from kindergarten
through college (Harty et al., 1985;: Gabel et al., 1979), in
high aschool and college acience courses (Weasterback, 1982),
in preservice acience education courases (Lucas et al., 1982:
Kiley, 1979: Shragiey, 1974;: Westerback, 1982: Westerback,
Gonzalez, & Praimavera, 1985), and in inservice science
education courses (Shragley, 1974;: Shrigley, 1983). Science
anxiety has resulted in avoidance of high achool and college

acience courses, sacientific 1llaiteracy among the general

populace, and few female and minority group science majors
(Mallow, 1981b). Mallow (1981lb) noted that many elementary
teachera are women, but often they do not feel gqualified to
teach acience (Berger, 1982). In their astudy of astudentas in
fourth through ninth grades, Czerniak & Chiarelott (1985)
found females to be more anxious about science and that thais
anxiety had begun as early as fourth grade. Also, they found
a aignificant inverse relationship between science anxiety
and acience achievement. The results of Willson’s meta-
analysias atudy (1983) revealed that in elementary achool
meleas have more positive attitudes toward science than
females. In a atudy of ainservice elemertary teachers,

Shraigley et al. (1974) found a significant difference 1in

attitudes toward science in fmsyor of the male teachers.




inservice attitude

S
Also, teachers over 40 yeara of age and intermediate teachers
had more positive attitudes toward science. Malillow (1981b)
advised that this learned behavior can be changed.

Gabel et al. (1979) emphasized the importance of
develioping positive attitudes 1in Preservice and i1nservice
teachers toward acience and acience teaching who in turn will
tranafer these positive attitudes to their studenta. Mallow

(1981b) advocated illuastrating the similarities and

differences between the arts and gciences, teaching students
to do acience which requires analyaig and synthesis, and
relaxation/desentization techniques. Barrow, Holden, Bitner,
Nichola, and Kane 1986) and Bitner, Nichois., and Kane
(1984) have recommended procedural study skills, study
arrangements, insatructional strategieas, active participation
in laba, and more role modela for female students. These
recommendations have appiication for both preservice and
inservice teachers.

For the inservice elementar: teacher, often inservice
acience workshopa are the anawer. Hone et al. (1969) have
recommended that careful consideration be allotted to the
following aspecta of the inservice workshop: (a) program, (b)
personnel, (c) workshop ateering committee, (d) time, and (e)
place. The program should ainvolve acientifaic investigation
with acience equipment. The personnel ashould represent all
who will be involved, 1n;lud1ng those who are anxious about
acience and acience teaching. The asteering committee should

include representativeas of the group who act as liaison

C
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persona between the conasultant and other particaipants.
Koballa et al. (1982) labeled this peer influence. A minimum

of three workshopa of at least four hourg each should be

required of all participanta. The place ghould be equipped

so that scientific i1nveatigations can be conducted safely.
Urlach (1980) recommended four essential factors of
succeasful inservice programa. These include awareness,
application, implementation, and maintenance.

The purpose of this study was to inveatigate the effect
of a yearlong inservice science workshop, funded by the
Education for Economic Security Act Grant, on the attitudes
of K-7 teachers toward science and acience .eaching. Thre:
null hypotheases were tesated.

1. The yearlong inservice acience workshop does not
significantly change the attitudes of K-7 {eachers
toward science and acience teaching.

The teachers’ age (under or over forty) does not
significantly affect their attitudes toward science
and acience teaching.
The grade level of the teachers, either
K-3 or 4-7, does not significantly affect theair
attitudes toward science and acience teaching.
Method

>ample

A letter explaining the focua of the yearlong acience
workahop for inservice elementary teachers was mailed to the

superintendents of achools in Pope, Yell, and Conway Counties
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of Arkansaa. The focuas of the workshop had been jJointly
contrived by university professors and publie achool
administratora. The superaintendents were requested to
dissem:nate the information to the appropriate teachers. In
the selection of the sample, preference was given to Grades
4-6 teachersa because of the guidelines of the Education for
Economic Security Act Grant. The original gample conaisted
of 41 teachers (39 females and two males) in grades K-7.
Because of scheduling conflicts, workshop requirements, and
released time requesatas, the final sample consiasted of 33
teachers (only one male) K-7 <11, K-3 and 22, 4-7) 1n Pope,
Yell, and Conway Counties of Arkansas. There was only one

male teacher in the sample (N = 33). Upon succeasful

completion of the workshop, all (N = 33) teachers received
reimbursement scholarships, travel expenses, and three
graduate asemester credit houra. Their school districts also
received reimbursement for substitute teachers needed durzang
the teachera’ absences due to workshop participation. The
only cost to the aschool diastricts was a nominal fee of
$ 50.0C per teacher. This fee was established as a way of
getting some commitment from the achool districts.
instrumenc

The Science Attitude Scale for In-Service Elementary
Teacher Il (Shragley et al., 1974) was administered to the
sample during August, 1985 and Apr:il, 1986. This twenty-six

rtem Likert-type acale consists of sixteen positive and ten

negative statements. Shrigley et al. (18974) found a .92

G
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relaability coefficient alpha and a .94 teat-retest
reliability correlation coefficient. In addition, above .30
coefficient, the limit for Likert-type scales, was found for
the adjuated i1tem-total correlation. The t acores ranged
between -8.1 and 10.2.

In addition to the Science Attitude Scale for In-Service
Elementary Teacher 11, the workashop participants were
required to write an evaluation of the yearlong workshop.
They were instructed to focus on the atrengths and weaknesses

of the yearlong workshop.

Treatment

The treatment consisted of both required and optional
sessions. One full day and five half daya of workshops, plus
one all day fieldtrip were required. The tull day consaisted
of s1x hours; the half day consiasted of four houras (Hone et
al., 1969,. Therefore, the total required workshop and
fieldtrip houre were thirty-three and a half hours. Two
optional all day Saturday fieldtrips, one on the formation
and uases of minerals and rocks and the other on wildlife and
the environment, were offered. All participants attended at
least one of the optional faieldtrips or eight hours.
Therefore, the total engagement time was forty-one and a nalf
hours.

The topica for the yearlong workshop included the

acience skills objectives for Grades 4 through € which

conaiat of proceass askilla and life, physical, and earth

aciences. Conaequently, the workahops and fieldtrips were
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conducted by five acientists representing the three branches
of acience and one female acience educator who also served as
director of the grant and model teacher (Barrow et al., 198&:
Bitner et al., 1984: Mallow, 1981b). The firat two workshops
focuased on ascientific reasoning and the structure of acience.
Prior to the third workshop, teacher representatives from the
three counties were i1nvited to participate in a formative
evaluation of the progresas of the workshop (Hone et al.,
19¢9; Kobalila et al., 1982). At thia meeting, the teacher

representatives and the university profeaasoras gelected a list

of priority objectives from the total liast of Grade 4 through
6 science sgkills objectives. Subsequently, & gquestionnaire
which included the selected acience akills objectives was
diasseminated to each of the participanta. The teacher
participants were requested to select the ter topicas of most
interest - The topics receiving the moast interest were chosaen
for the subsequent four workshops and three fieldtrips (see
Appendix A). The workshop was scheduled around the achool
calendars of the teacher particaipants, the Project Director’s
and professors’ achedulea, and the workshop participants’
other commitmenta. 1In addition to the forty-one and a half
houra of workashop and fieldtrio engagemeunt time, the teacher
participants worked on individual projects in theair
classroome during which they were encouraged to request
agsistance from any of the university instructional team.

Thia approach was taken as one way of tailoring the workshop
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10
format to the individual workshcp participants needs (Harty &
Enochs, 1383).

A lecture/activity based approach to inatruction was

implemented. The criteria for presenting an experiment or
actaivity are aas followa: asafe, feasible, and appropriate for
the elementary atudentas. To allay the particaipantsa’

arxieties about teaching acience, the equipment or materials
tor presentation of the mater:als had to be either available
in their schools or readily asttainable through the
university, To accommodate the eleven K-3 teachersas, the
inastructors were required to suggeat ways in which the
activitiea could be modified to meet the needs of younger
children.
Evaluataion

Both formative and summative evaluations were conducted.
The formative evaluation consiated of informal observation=
of the teacher participants duraing workshope and fieidtrips
and on follow-up laboratory reports. The teacher
participants were required to complete either & Unit Box (see
Appendix B) or twenty experimenta/activities (ten life
acience and ten physical science) (see Appendix C) aa the
summative evaluation.
Data Analysas
(Bolding, 1985) were used. In addition, Shrigley et al.’s
(1984) and Thompson et al.’as (1986) recommendations were

conaidered for interpreting the reaults of the Likert-type
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attitude acale, but only Thompson et al.’s (198¢) were
actually uged 1in the present atudy.

Thompaon et al. (1986) recommended the following
guidelinesx: (a) For Likert-type statements to have
evaluative quality, the mean should range between 2.00 and
4.00 w.th a atandard deviation around 1.00. (b) Neutral
reasponaes should be below 35x% (c) The distribution should
not be akewed. Neutral responses beyond 35% indicate
vagueness or ambiguity, whereas skewed distributions connote
a factual level.

The cognitive responses of the workshop participants on
the strengths and weakneszes of the vyearlong workshop were
categorized by polarity dimen=sions according to the type of
polarity comment (1.e., favorable thoughta, neutral thoughts,
and unfavorable thoughts). Cognitive reasponses which were
contrary to the eatablished goals of the vyearlong workshop
were automatically claasified as neutral thoughts. Tallies
were completed per cognitive reaponses and then per type of
polaraty comment (see Appendix D).

Results

Included in the results section are the iten analysis,
deacriptive astatistica, the anawers to the three null
hypothesea, the i1tem total correlations, the varimax rotation
of the praincipal components factor analysis, and the
cognitive responases of the workshop participants regarding
the astrengtha and weaknesses of the yearlong inservice

workshop.

T 0
I 4
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Mautral responnes beyond 35% were found for the
foi:owing statementa: 21, 25, and 26 on the pretesat and 6,
10, 13, 24, and 26 on the posttest. Statementas which had
meana and standar~f deviationas outside the recommended range
are as foliows: 8 and 11 on the pretest and 8, 11, 18, and
22 on the poatteast. All other astatements seemed to be

evaluative in nature.

Also, contained in Table 1 are the resulta of the
dependent t-teat for the individual statements and the
preteat and poasttest. Significant differences were found for
the pretest total (M = 91.30) and the posasttest total (M =
94.82), t(33) = 1.38, p< .01 as well as for atatement 22 on
the preteast (M = 3.76) and the posttest (M = 4.18), t(33) =
2.60, p< .01, which dealt with apprehension toward acience.
In addition, significant differences at p< .05 were found for

statements 2, S, 10, and 13.

The range of the i1tem-total correlationa on the pretest
was between -.10 and .78 with only atatements 1 ¢(.20), 3

(.125>, 13 (-.10), 15 (.14), and 20 (.13) dropping below .30

as recommended by Shrigley et al. (1974). On the posttest,
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the item-total correlations ranged between .15 and .72.
Statementa 4 (.19), 13 (.29), 18 (.43), and 25 {(.15) fell

below .30.

The pretest and poattest results of the twenty-six
atatement Science Attitude Scale for In-Service Elementary
Teacher 11 (Shrigley et al., 1974) were submitted to the
principal componenta factor analysia (Kim & Mueller, 1978)
and varimax rotation. Statementa were assigned to a factor
1f the loadings were .60 or higher on the factor and .35 or
lower on the other three factoras (Thompson et al., 1986). The
results of the varimax rotation for the pretest are as
follows: Statements S, 14, 16, 17, 19, 21, 25, and 26 loaded

on Factor 1. All of these statements dealt with the

teachers’ sacience background and their attitude toward
acience courses. Only statement 6, which tocused on
enrollaing 1n a graduate science course, loaded on Factor 2.
Statementas loading on Factor 3 included 3, 7, and 8, which
addressed the teachers’ attitude toward science equipment,
acience workshops, and the difficulty of gcience. Statements

< and 24, which centered on discuassing acience topica and

working on acience curriculum, loaded on Factor 4.

On the varaimax rotation for the posttest, o-ly eleven

statements met the factor loadings craiteria as stated above.
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Statements 9, 10, 15, and 23 loaded on Factor 1. Statements
l, 7, and 16 loaded on Factor 2. Statements S, 21, and 26

loaded on Factor 3. Only statement 4 loaded on Factor 4.

The pretest and poattest reasulte of the one-way analysais
of variance for age, 1.e., over forty or under forty, and
grade level, 1.e., K-3 or 4-7) were not significant.
Nevertheless, the K-3 teacheras scored higher than the 4-7
teachera on both the preteat and posttest. Although age did
not have a significant effect on the attitude changes of
thease i1nservice elementary teachers, the mean scores of
teachersa under forty years of age were higher than the mean
acorea of teachera over forty years of age on both the
pretest and posatteat.

The cognitive “esponses of the workshop participantsa
were claassified according to polarity dimensions per type of
comment (see Append:ix D). There were a total of 124
favorable thoughts, 25 neutral thoughtsa, and 31 unfavorable
thoughta. The favorable commentas mentioned moat frequently
pertained to the following: workshop lieaders (16), value or
worth of workshop (15»., fieldtrips (14), hands-on materisls
(9) and director (S). The duration of the workahop (10) weaes
given most often as the neutral thought. Under unfavorable

thoughtsa, disorganization of the yearlong workshop at the
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beginning (11) was mzntioned moat frequently.
Discussasion

Unlike the results of a four week NSF acience workshop
for inservice evlementary teachers (Gabel et al., 1979, this
yearlon< inserv :e acience workshop did have a significant
positive effect on the attitudeas of the 33 inservice
elementary teachera. Perhaps inservice acience workshops of
less intensity and longer duration can effectuate more
attitude change. 1In addition, the yearlong workshop
had a asignificant positive effect i1n reducing apprehension
toward acience and increasing the participanta’ attitudes
toward using science equipment, doing scientific laboratory
work, and diascussing acience topica. The activity based
approach to the yeariong workshop was expected to produce
thease favorable results.

Gender diffsrencea could not be investigated in this

atudy since there was only one male in the sample (N = 33)
Gender ditffe‘ences in attitude toward acience haas been found
in favor of male elementary astudents (Czerniak et al., 1985:
Willason, 1983) and male i1nservice elementary teachers
(Shrigley et al., 1974). In general, Mallow (1981la, 1981b)
found that females were more anxious about science.

In regards to the effect of age, the results of th-..
study and Shrigley et al.’as (19574) differed. Shrigley et as.
(1974) found that inservice elementary teachers who were
over forty yeara of age had more favorable attitudes toward

acience, whereas 1n this study just the opposite was found.

ERIC i
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The results of the polarity dimensions indicated that
the workshop particapanta had the most negative attitudes
toward the lack of organization at the beginning of the
workshop. When the workshop commenced, 1t was eatablished
that quizzes and tests would be administered. Thais plan
of which the teachers were unaware created such anxiety that
it was dropped. Instead of paper-and-pencil tests, the
particaipants were judged on their workshop participation and

fi1nal project. The duration of the workshop was claassified

as a neutral thought because the yearlong workshop aschedule
wag i1mplemented to accommodate the achool districts, not the
director and the other professora. The workshop participants
described the workshop inastructors very favorably. As
auggested by Hone et al. (1963), the director selected the
workahop leaders not only on the basis of their acientific
expertise but also because of their reputations as effective
univera.ty professors. A comment closely related to the
effectivenesa of the workshop leaders 18 the worth or value
of the workshop gsessions. The participants commented on the
usefulness, the value, the news i1deas learned from the
workshops, and the practicality of the workshop
presentations. Theae comments were expected since the
workahop sessions and fieldtrip were designed for effective
coverage of the acience skilla objectives for Grades 4
through &6 ai1n Arkansas; efficient use of materials, equipment,

and the processes of sacience; and relevancy to the elementary

teacher’s needs, the content areas of life, physical, and
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earth sciences, and the gcience processes. The fieldtraips
were dreat asucceasses. The fieldtrips were used to reinforce
and apply sascientific concepts, laws, and principles which had
been presented during a workshop in the laboratory. As
recomrmended by Orlich (1980), the yearlong workashop had a
focus on awareness, application, implementation, and
maintenance. Two other areas which received considerable
favorable comments from the participants are the hands-on

approach and the director’s enthusiaasm and desire to meet the

needs of the elementary teacher. The use of science process
akillas as recommended by Harty et al. (1985), Gabel et al.
(1979), Lucas et al. (1982), Riley (1979), Shrigley (1974),
Shrigley (1983), Westerback (1982), and Westerback et al.
(1985) was utilized to implement the hands-on approach to
elementary science. The female acience educator as the
workshop director and a workshop presenter seemed to reduce
the elementary teachers’ acience anxiety (Barrow et al.,
1986; Bitner et al., 1984; Mallow, 198la, 1981b). Overall
the workshop participants seemed to offer favorable comments
regarding the yearlong workshop.

The yearlong inaervice acience workahop produced
poasitive attitude changes i1n the 33 inservice elementary
teachers. Now, follow-up ia needed to determine the laating
effect of this yearlong inservice acience workshop.
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Table i

Means, Standard Deviations, Percent of Meutral Respones, and t-values for the Twenty-Six

Statements
Neutral Neutral
(N = 33 Pretest flesponses Post-test Respornses
Statesent " 5D n % 5 @D r % t
{. Demonstrations 3.79 .% 74 3.9 .33 3 9 .82
2. Scierce topics 3.48 .87 10 30 3.7 .61 S 13 1,79+
3. Horkshop 3,55 .87 8 & 3.43 A7 1 3 - 42
4. Laboratory 3,97 .88 5 12 4,00 .71 S 15 .23
3. Background 318 107 19 30 .64 103 4 12 2.17¢
6. Graduste 3,35 .83 10 30 3.42 .87 15 45 -
7. Equipment 3.73 .88 6 18 3.88 .60 S 15 1,04
8. Dfficult 4,27 80 { 3 4,36 .63 3 9 3
5. Barometer 3.45 1,06 1 33 3.76 .94 4 12 1.47
10. Consultant 3.7 .74 10 30 3.2 .76 12 36 -2,18%
1. Difficuit 3,33 .63 3 9 4,3 .65 3 9 .27
12. Equipeert 3.64 .78 6 18 3.9 .58 4 12 2. 18¢
13. Laboratory 3.0 1,15 9 a 3.45 97 14 & i, 74¢
14, Science courses 3.91 77 ) 15 3.9 .72 4 1 0
13. In-service .73 L0t 3 3 3.61 .30 74 =51
16. Teaching 3.85 .67 7 @2 3.76 .75 8 2 -.57
17. Ffavorite subject 2,64 .93 7 2 2,64 % 9 27 .00
18, Science-boring 3.9 .83 3 9 4.09 .58 4 12 .50
19. Science teaching 2,42 1,03 6 18 2,43 1.09 8 2% .16
2. Hamster 3.4 112 8 2 79 1,08 8 o 1,51
d1, Departmentalized 2,64 1,19 2 38 28 1,e3 11 33 .89
22, Apprehensive 3.7 .79 s @2 4,18 .77 1 3 2. 60%#
23, S&C 3.7 .3 6 19 3.85 .76 3 9 .36
24, Curriculus 3.27 .98 1 L1353 L0015 45 - 97
25. Improvesent 3.45 .87 14 & 3.5 A1 10 X .23
26. Team leader 3. 2% .83 8 55 339 J9 19 3 1,04
Total 91.30 10,57 -~  9%82 11,3 - - 1. 98

#p{ .05, one-tailed. #p( .01, one-tailed.
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3 A =15 Lel 19 L33 W05 .80 100
9 =09 L3 -# W L3 i L0h 0 -08 1,00
0 B Y L S+ " S ¢ SR S - SN Y )
11 o2 20 .11 .13 ) A2 «33 .54 .18 .28 1.0
12 06 .27 25 .48 . 38 36 44 .2 o 24 .39 .37
13 =06 .5 -Ub 43 18 L0 06 A Ly LIl -5
14 Q6 07,22 23 .89 .23 .a5 0 .35 .05 .08 .51
15 A3 .01 =25 L0300 L3 -, =02 -0 L0000 L1310
16 03 .02 =07 L1500 L4302l L300 L4 L3 =07 .19
17 23 15 L1800 .25 .38 .35 45 LE 0 W11 .25 .31
18 06 -00 -7 L0 L1  ~00 LA .36 <07 13 .45
13 .19 A1 .03 .25 .44 .30 .34 .20 .30 .20 .30

20 =03 =15 -2 . 30 .04 .41 =10 ) L7 -1 -.03

2l .09 A7 =07 .37 .49 36 32 A4 .33 .12 .20
e .09 oL =03 o2l .97 .23 .35 .40 A7 44 .59
a3 .12 »35 14 <40 .34 .46 13 .4 40 .13 .
24 .10 .28 15 .19 .23 23 L5 -.02 .2 .47 .23
25 .08 A5 -.09 2 .68 o3 .25 .18 .24 .2V .96
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Statesents 14 15 16 17 18 13 ] al 22 23 24 25 2b

14 1.00

15 A3 LW

16 .44 A7 1,00

17 .32 6 36 L

18 .03 b 2l 21 L0

13 .45 A <46 J9 0 -7 LK

20 =17 -3 05 =08 =07 1) LW

21 .34 A0 .63 .61 A0 .69 w28 L0

e 33 o4 .28 .36 .31 .35 =09 SO Lo

23 40 .29 44 .47 .14 .38 .03 . 6A < U

24 .12 20 -.13 04 17 .16 o2l <30 .33 <46 1,00

&5 .67 .36 12 .3 .21 .5l .08 .59 .66 .57 29 .00

b .38 .16 .38 32 .34 A 13 .36 R o34 A1 J5 100
Pretest .68 .14 .64 .68 .30 .65 .13 75 .67 .63 X .78 60
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Table 3 {(cont.)

Irtercorrelation Matrix for the Twercy-S1x Statements on the Post-test

Statements 14 15 16 17 18 15 20 ¢l 2 ] 25 eb

o
[79)

1.0

=08 .31 =00 1,00

.09 ] 37 A0 1,00

2 =08 04 =20 09 100

.18 .58 A2 05 .38 03 L0

.38 .57 A .43 .97 .15 .48
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Table 4

Varimax Rotation of the Principal Components Factor finalysis for the Twenty-six Statements on

inservice attitude

-
o
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7

the Pretest
Factors

Label F1 Fe F3 Fa Com,

i, Demonstrations 0.07 -0.04 0,38 0, 04 €. 16
Z.  Science topics 0.03 -0.00 -0.04 0, 60 0.36
3. Horkshop -0.16 0.18 0, 72¢ -0.04 0.58
4. Laboratory 0.18 0,52 0. 43 0.27 0.57
9. Background 0. 68¢ =0.23 0. 04 0.28 0.60
6. Graduate 0.26 0, 60% 0.23 0.20 0.53
7. Equapment 0. 31 0. 11 0. 72¢ -0.01 0.64
8. Difficult Q.24 -0.27 0.77¢ -0.12 0.73
9. Barometer 0.29 0.23 -0.23 0.47 0.41
10. lonsultant 0.0t -0,08 0.5 0.46 0.47
11, Difficult 0.45 -0.33 0,43 0,30 0.59
12, Equipment 0,35 0. 34 0,38 0. 44 0.57
13. Laboratory -0.37 0.49 . 14 0,50 0.46
14, Science courses V. 63¢ -t 12 0,33 0,04 0. 57
15.  In-service 0.25 -0.55 0,15 0. 37 0,52
16, Teaching 0. 81# 0.12 -0, 06 -0.13 0.69
17. Favorite subject 0. 73¢ 0. 12 0,33 0,01 0.66
18. Science-boring Q.33 -0, 42 0,18 -0.07 0.3
19. Science teaching 0.71% 0.21 0.19 0.08 0.59
20, Hamster 0.12 0. b4 -0.20 0.04 0.46
21. Departmentalized 0.76 0.37 -0.00 0.29 0.81
22, Apprehensive 0.63 -0.28 0.30 0,42 0.75
2% S5¢C 0.9 0.12 0.17 0.54 0.63
¢b.  Curriculum 0.03 0.09 0,13 0. 79 0.66
25, Improvesent 0, 86¢ -0.10 0, 04 0.27 0.82
26, Team leader 0. 80% -0.07 0.00 -0.05 0.64
Eigen Values 6.25 2.57 3.18 2.% 14,9%

¥ ,60 loadings or higher and .35 or lower on the other three factors
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WORKSHOP SCHEDULE

PhySc 6883

8-28-85 Scientific Reasoning and the Structure of
Science <(Betty L. Bitner, Glyn Turnipseed, and
James Willcutt)
Dardanelle High School, 10-12 a.m., 1-5 p.nm.

S-27-86 Scientific Reasoning and the Fundamentals of
Chemistry (Betty L. Bitner and Leoc Bowman)
McEver Hall, Arkansas Tech Universasity 7:30-11:30

10-15-85 Formative evaluation of the workshop
Selected teacher representativea and professors
McEver Hall, Arkansas Tech University
3:30-5:30C p.m.

11-21-85 Rocksa and Minerals (Betty L. Bitner)
McEver Hall, Arkansas Tech University
12:30-4:30 p.nm.

1-23-86 Where do you live, how do you fit, and why?
(Environment, Plarts, Natural Resources, & Water
Cycle) (Glyn Turnipseed)
McEver Hall, Arkansaa Tech Universasity
12:30-4:30 p.n.

2-07-86 8:00-10:00 a.m.~~What Reasearch Says to the
Elementary teacher? (Betty L. Bitner)
10:00-3:30 p.m.--Field Experience to apply
information on Where you live, how do you fit,
and why? (Glyn Turnipseed)

3-08-86 Geology Fieldtrip (Victor Vere)
8:00-4:00 p.n.

3-13-86 McEver Hall, Arkansaa Tech University
Weather and the Universe (Don Rickard)
12:30-4:30 p.m

3-15-86 Holla Bend Wildlife Refuge Fieldtrip
(Glyn Turnipseed)
8:00-4:00 p.nm.

4-17-86 McEver Hall, Arkansaas Tech University
Energy and Heat (James Willcutt)
12:00-4:30 p.nm.

Grading Procedure:

1. 1/2 workahop participation and laboratory reports

]ERJﬂj 2, 1/2 Unit Box or 20 experiments or activities (10 life
and 10 physical) Te
<
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PhySc 6833
Betty L. Bitner
N. B.: The leaason plans, references, letter to the parent,

description <¢f the unit box, and the background information
for the teachers must be typed.

UNIT BOX APPROACH TO LEARNING

One of the course requiremente 18 the development of
a stand alone inatructional unit for elementary school
science. This Unit Box should represent an activity approach
to teaching/learning. The purpose of your Unit Box is to
have the students (1) utilaize the processes of science, (2)
improve their thainking akillas, and (3) increase their
scientific laiteracy. Since many of the studenta «ith whom
you will be working will be at the Piagetian conc ete
operaticnal level of reasoning, the manipulative orientation
to learning is essential. Therefore, the activities in your
Unit Box should allow the atudents to interact with and act
upon real objects, 1.e., persons, places, and things, as they
solve real scientific problems.

These directiona are modeled after the concept of Unit
Boxes of Mitch Batoff and Lloyd Barrow. Batoff and Barrow
have publiished several articleas on Unit Boxes. Some of the
better sources are as follows:

School Science and Mathematics (1974, December), 74, 667-679.

Educational Technology (1975, May), 15, 9-17.

=2 PP R 2

Science and Children (1974, November), 12, 7-8.

Current/The Journal of Marine Education (1983, Wanter), 4,

———  ——— i ——— — - ————— i ememme—— SL LTSSl

The following 18 a liast of sourcea other than those by
Barrow and Batoff:

Science and Chaildren (1982), 20(1), 18-20.

Science and Children (1984)>, 21(6), 15-16.
Your unit box will consist of the following integrated
components:

1. Desacription of the Unit Box: title, grade level,
brief description of each leasaon, etc.

2. Background Information for the Teacher

3. Lesson Plana (8-10): behavioral objectives, set,
data~-gathering techniques, data-processing
techniques, closure, evaluation techniques, content
outline, and list of materials & .d/or resources

4. One or more related teachars’ guides (SAVI/SELPH
Modules, SCIS, SAPA, ESS, textbooks, etc.)

5. Manipulative materials for each child or group of
children

30
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6. A letter to the parent(s)/guardians to the introduce
the unit: An excellent source 1as Beisenberz, Paul
(1980). Getting parenta involved: MNiasion
impossible? Science and Children, 17(15), 9-11.

7. Referencesa: Use APA astyle (textbooksa, trade books,
etc.)

8. A set of record sheets or worksheets for the
studentsa

=39, A tape cassette, associated worksheets, and
manipulative materials

#10. A aet of overhead transparencies

#13i. Trade or library booke for pupils (three or more
with readability levels for each): The article
Integrating ascience activities through literature
webs. (1982). School Science and Mathematics,
82(1), 65~70 describes a method for incorporating
trade books into acience. Another source is Behold
the world! Uasing acience trade booka in the
classroom (1982), Science and Children, 19(6), 5-6.
Use the readability software program in the Computer
Lab to complete the readability.

*]12. Provide names, addresses, title, telephone numbers,
and other pertinent information regarding potential
aocurces of fieldtrip(s), resource speakeras and/or
audio~visual materials.

#13. A set of vocabulary cards and a vocabulary game

149. Detailed bulletin board plans (two copies)

15. Task cards for poor readers (at least three
different cards): A aource which will help you isas
2inzt, M. L., & Maggart, 2. R. (1984). The reading
proceass: The teacher and the learner, 4th edition.
Brown Publiahers.

16. A large sturdy box, smaller containers, and a file,
all labeled and organized for containing all of the
above items (The boxes ahould be motivational in
degign.)

» optional items, but essential for a grade of A

N. B.: A copy of the Unit Box topic, the target grade level,
and the general goal of the Unit Box should be submitted to
me by February 3, 1986.

Your Unit Box should contain all nece:sary materials for
approximately eight to ten lessona. Each of the above
sixteen items will be evaluated on the basis of their
thoroughness and appropriateness for the target grade level
of the activitiea. Your Unit Be«¢ will be due no later than
May 1, 1986.

e, -
\.}.l
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SCIENCE EXPERIMENTS/ACTIVITIES

Grades 4-§

SUBJECT:

SKILL NUMBER & SKILL:

MATERIALS:

SKETCH OF EXPERIMENT:

PROCEDURE:
Step 1:

Step

[N

[

Step

Step 4:

OBSERVATIONS & EXPECTATIONS:

POSSIBLE PROBILEMS:

SOURCE:

TEXTBMOK CORRELATION:

TIME NEEDED:
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Coguitive Responses of the Sample (N = 33)

Polarity Dimensionsa: The number following the statement
representa the number of participants who wrote the
particular comment.

Favorable thoughts: (124)

1. Workshop leaderas: genuinely interested in giving us
useful knowledge, sensitive to our needs, profeasional
in the presentations, enthusiastic, good delivery,
excellent scientific background, and well prepared (16)

2. Workahop seassions: worthwhile, valuable, useful, new
ideas about how to teach ascience, and practical (15)

3. Fieldtrips: ideas for my class, educational, and fun
(14)

4. Hands-on materials: moat functional and exciting (9
S. Worikshop director: planning and effort, flexibility,
met needs of teachers, acheduled workshops around

teachers’ schedules, and enthuasiasm (9)

6. Experiments: usgeful in generating learning in her
atudents, especially The Glob (7)

7. Sparked intereat to teach ascience (4)

8. Gave me self-confidence to teach science (4)

9. Provided opportunity to share ideas with fellow teachers
and work with other teachers on experiments (3)

10. Interesting and refreshing (3)

il. Would recommend this workshop to any teacher (3)

12. Informative and 2njoyable ((3)

13. Final project met individual teacher’s needs (3)

14. Released time to attend workshops (2)

15. Balanced treatment of life, earth, and phyaical aciences
2>

16. Lectures: intereasting and informative (2)

17. Time span of workshop: time to read, experiment, and
reinforce learnings; assimilate each topic; and
extend each activity (2

18. Handouts (2)

19. Final project will aid in evaluating textbooks (1)

20. 1uition paid (1)

21. Rock collectiona (1)

22. Hints for chemistry units (1)

23. Rock unit plans: eaay to implement (1)

24. Will incorporate chemical experiments into unit next
year (1)

25. Concepts sequentially developed (1)

26. Children and adults learn best with handa-on
experiences. 1

27. Unit Box:! a terrific idea (1)

28. Required assignment: activities/experiments correlated
with the state course guidelines (1)
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34.

35.
36.

37.
38.
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Would enroll in a similar course again (1)

Formative evaluation of the workshop progress with input
from workshop participants (1)

Option in final project--experiments or Unit Box (1)
Concluded science should be not only knowledge but also
experimenting and discovering new things in our
environment. 1

Schedule of workshops were announced far in advance.

1)

Half-day workshops (1)

Wantea more hands-on experience (1)

Stimulated me to arouse students’ interest and curiosity
about science, to motivate them to respond by research
and experimentation, and to encourage atudents to
develop scientific thinking based on logical and
critical procedures 1)

Influenced me to be a better teacher (1)

Appreciated inatructors who allowed time for applicetion
of the gcientific concepta and Principles. 1)

Resource materials and resource people (1)

Neutral Thoughts: (2%)

1.

8.
9.
10.
11.
12.
13.

Duration of the workshop: should have been only one
semester not two asemesters (10)

Leasons were hard for lower grade children, but it made
me think of some things I can do with my second graders
(2)

Materials geared to intermediate grades (2)

Wanted workshop to help correlate basal texts to baaic
skills objectives in acience (2)

Instructions for unit box interpretable aseveral ways
(1)

Desired to receive lecture notes prior to workshop (1)
Plan another workshop specifjically for Grades K-3 and
4-6 1)

Follow-up sessions immediately following fieldtrips (1)
More manipulatives ready for use in the classroom 1)
Projects: time-consuming (1)

More rescurce materials (1)

Present workshops in elementary classrooms (1)

Thought we’d use our science textbooka (1)

Unfavorable Thoughts: (31)

Dicorganization at the beginning (11)

Missed too much school because of workshops (2)
Ignorance and unwillingness to learn on part of some
colleagues (2)

Equipment used in some experiments not available in
elementary schools. 2)

Confuaion over lab report format (1)

r
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7.
8.
S.
10

11,

13.
1q.
13.
le.
17.
18.
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No time for teacher interaction 1)
Poor attitude of some colleagues (1)
Didn’t receive as many materials as expected (1)

Was content vs. education oriented (1)

At beginning not released in time to eat lunch before
workshop seaaion (1)

One professor talked down to the teachersa and

whistled to get our attention. (1

Large amount of material covered during the first
workshopa (1)

Fieldtrip during inclement weather (1)

Make fieldtrips half day rathe: than whole day (1)

No need to do end project

Anxiousa at the beginning of the course (1)

The sessions without teacher (student) involvement (1)
Some instructors didn’t understand the restraintas of the
elementary teacher. (1)

R
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Southwest Missouri State
Uu N I VvV E R S I T Y

Elementary and Secondary Education
(417) 836-5795

June 21, 1988

Ms. Rita Kundle
ERIC-SMEAC

1200 Chambers Rd.
Columbus, OH 43212

Dear Ms. Kundle:
If the attached two papers are accepted for
publication, I am authorizing you to change my

name on the attached two papers to Betty L.
Bitner-Corvin.

I do appreciate your kindness in this matter.
Sincerely yours,

Betty L. Bitner-Corvin, Ed4.D.
(417) 836-5137 or 5795
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E MC 901 South National Avenuc
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