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ISE, Volume 9, Number 1

NOTES FROM THE EDITORS

Twelve research-based articles, previously published in refereed
journals, have been analyzed for publication in this issue of ISE. Nine of
these articlee are report,- of research focused on some aspect of instruction.
Bilbo and Milkent compared different approaches to helping students
understand metric units of volume. Kauchak and colleagues investigated the
use of specific questions to cue elementary school students in obtaining
information from graphical material. Boulanger used the technique of
meta-analysis to synthesize the results of research on instruction. Sallam

and Krockover studied the effects of participation an inservice program on
earth science teachers' attitudes and creativity. Stallings and others
used two different teaching strategies in an earth science course for
elementary education majors to determine if contrasting teaching environments
would influence students' concept of the teaching of science. Dumpert
gathered information to see if teachers who advocated the use of living
organisms fo teach science pracUced what they espoused. _Schade and Bartholemew
attempted to help graduate teaching assistants gain some knowledge of what
constitutes competent instruction.

In the section containing articles on testing, Perry and Merkle assessed
the reliability and content validity of the SCIS test for the Organism unit,
Gordon compared essay and multiple choice tests, and Fraser reported on the
development of an instrument to measure understanding of science.

Another.article by Fraser is reviewed in the section on curriculum.
The final section contains an analysis of Rubba's article on inservice
teachers' needs and Rubba's response to this analysfs.

Patricia E. Blosser
Editor

Victor J. Mayer
Associate Editor
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Bilbo, Thomas E. and Marlene M. Milkent., "A Comparison of 'No Different
Approaches for Teaching Volume Units of the Metric System." Journal

of Research in Science Teaching 15(1): 53-57, 1978.
Descriptors--College Science; Educational Research; Higher
Education; Instruction; *Mathematics; Mathematics Education;
*Measurement; illetric System; Science Education; *Teaching Methods

Expanded abstract and analysis prepared especially for I.S.E. by George G.
Mallinson, Western Michigan University, Kalamazoo, Michigan_

Purpose

The purpose of the study was to determine if student underetanding of

metric units of volume could be enhanced by incorporating direct measuring

activities and eliminating a discussion of metric units of area. The

investigators state that the literature indicates that the concept of

volume is an aspect of metric measurement that poses particular difficulty

for students. Although no hypotheses are stated directly, the investiga-

tors indicate that the common approach is to teach linear nieasurement,

then area and finally volume. However logical the approach appears to be

mathematically, references are cited to suggest that such an approach'may

complicate the concept of volume and that the step dealing with the measure-

ment of area could be eliminated. The plan for investigating the,relative

merits of the approaches is evidence that the null hypothesis is being

tested. The independent variable was the method of instruction using

slide-tape activity programs. The dependent variable was student achieve-

ment as measured by the Test of Volume Units of the Metric System, developed

specifically for the study.

Rationale

The rationale for the study is implicit in the statements related
_

to the purpose. The common approach to teaching the concept of volume

is to sequence the learning experiences beginning with linear measurement,

moving to area measurement and then to volume. The investigators indicate

that such a sequence has been challenged in the literature based on the

belief "that volume is easier to teach than area because it is further

removed from length." The exact meaning of this latter statement is a



Matter of supposition. At any rate, the divergent views for teaching

the concept of volume in the metric system obviously appear to be the

motivation for testing both approaches.

Research Design and Procedure

The research design was the randomized control-group posttest-only

design described by Van Dalen and Meyer, 1962 [sic]. The subjects were

173 students enrolled in Physical Science I (FS.104) at the University of
36

Southern Mississippi during the fall quarter 1975. The randomization

involved the assignment of the subjects to three groups referred to as

Approach A (N = 59), Approach B (N = 51), and Approach C (N = 63). ,Those

in Approach A studied length, then area and finally volume with an empha-

sis on computation. Those in Approach B studied volume but not area.

Those in Approach C did npt receive any instruction related tometric

units of volume. The instructional methodology for the experimental

approaches (A and B) consisted of,slide-tape programs developed especially

for the study. These included exercises involving Computations, "hands-

on" measuring experiences, and practice in estimating. The students in

the control group (C) studied a unit on heat and temperature that included

films, activities, and problem worksheets.

In the first 'unit the students in Approach-A studied metric units of

length and had -xercises in measuring these units. This was followed by

similar activities with metric units of area including practice in measur-

ing and computing these units. The next step involved metric units of

volume including descriptions of these units, practice in calculating

volume in cubic units, exercises involving equating cubic centimeters

with milliliters, and measuring with metric units of volume. The final

unit _dealt with .es.timatinglengtharea.and__volume,2._ _

In Approach B the students dealt with volume but not area and with

little stress on length. The activities with volume were similar to those

in Approach B but, without emphasizing area and length, more time was spent

with direct measuring experiences than with Approach A. All three

approaches (A, B, and C) involved three and one-half hours of instruc-

tional time and one hour of testing.
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Student achievement.was measured with an instrument developed by

the principal investigator entitled Test of Volume Units of the Metric

System., Some of the items were those taken from other tests with per-

mission of the authors and some were prepared by the principal investi-

gator. The final test con§isted of 52 multiple-choice items on three

subscales, 20 designed to test the student's ability to estimate volumes

of various solids and containers; 20 related to computation; and 12

designed to measure the student's ability to make measurements involving

metric units of volume. The validity of the'52 items was established by

having 12 "selected authorities" evaluate the items in the original pool
--

for agreement with-the answer, clarity and phrasing. At least six author-

ities had to approve each item to include it on the final test. Reliabil-

ity was assessed by administering the test to 76 students in an

introductory physical science class for nonscience majors. The alpha

coefficient for the entire test was foUnd to be 0.90 and reliability

coefficients for the three subscales were 0.76, 0.86 and 0.73, respec-

tively.

At the end of the treatment, analyses of varlance were applied to

the scores for the total test, and for each of the three subscales. The

analyses indicated that significant differences existed at the 0.01

level, and consequently the Scheffe Test of Multiple Comparisons was

applied to "locate the differences."'

Findings

With *respect to,total scores on the-Test of Volume Units of the

Metric System, the Scheffe Test revealed significant differences at the

0.01 level among the three groups of students. Students in Approach B

.1 seared-significantly higher than-did -Audents-in--Appro-ach-li

groups scored significantly higher than did those in Approach C. On the

computation section of the achievement test, significant differences were

found between theexperimental Groups A and B and the control Group C.

However, significant differences were not found-between the experimental

groups with respect to estimating ability. A significant difference was

found at the 0.01 level between the experimental gtoups in favor of

5



Group B. Group A students scored significantly higher than the control

group as di'd Group-B Students, at the 0.05 and 0.01 levels, respectively.

On the measurement section, significant differences were found at

the 0.01 level' between Groups A ahd B and between Groups B and C, in both

cases in favor of Group B. However, a significant difference was not

found between Groups,A and C.

Interpretations

The investigators concluded that the method of instructibn eliminating.

area was more effective in increasing student understanding of metric

measurement of volume than was the method that stressed'length, area and

volume. Also, it was concluded that the volume-only approach was more

effective in teaching estimation of volume than was the computation

approach, although bothwere better than fiaving no related instruction in

the measurement of volume. Likewise, it was IQicated that both experi-

mental approaches were more effective in improving students' ability to

work problems involving computations with metric measures of volume than

was the approach with no related instruction.

Finally, it was indicated that the volume-only approach was more

effective in increasing students' ability to make measurements of metric

measures of volume than was either the computational approach or the

approach involving no related instruction. 0

In summary, it appears that it is not necessary to proceed sequen-

tially from length, through square and cubic units in teaching metric units

of volume. However, the study did not indicate that the teaching of area

necessarily inter-feres nith the teaching af volume. It was suggested that

the similarities between area and volume might cause difficulties in dis-

criminating between them, a form of proactive inhibition. Thus, proceeding

directly to volume, neglecting the concept of area, at least in terms of

4 teaching the concept of volume, does not seem unwarranted. Achievement,

using this technique, may be enhanced by offering opportunities for greater

amounts of "hands-on" measurement.

6
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ABSTRACTOR'S ANALYSIS

It would seem reasonable that the sequential approach to teaching

concepts, particularly those in mathematics, is certainly consistent with

logic and can be defended by intuition. Yet the investigators cite refer-

ences that suggest that there may be some disagreement. As indicated in

this study, tliere are those who believe that concepts dealing with three-

dimensional measurement (volume) in the metric system need not necessarily

be preceded with learning experiences dealing with one dimension (length)

and two dimensions (area). Whether or not this belief applied also to

teaching three-dimensional measurements ip Cle English system is not

mentioned by.the investigators. However; since tin.: belief iu the iogic

of the sequential concept with respect to teaching volume units of the

metric system is questioned, apparently based on proactive inhibition,

there is sufficient reason to investigate the matter. One can, of course,

question as to when it becomes sensible to teach area units of the metric

system since it can hardly be suggested they be ignored.

The experimental design used--the randomiZed control-group posttest-

only design described by VanDalen and Meyer--is standard for studies such

as this. However, in the section of the article entitled "Experimental

DeSign," the reference to VanDaleri and Meyer is dated 1962, whereas in the

list of references at the end, the reference is dated 1972. This'can best

be described as sloppy editing, either on the part of the investigatbrs or

those who publish the journal. Also in the same section there are two'

statements that are subject to challenge. The first statement dealing

with the absence of a pretest is, "A pretest was not used since randomiza-

tion techniques allow the researcher tq assume that the groups are equal

at the time of assignment." Such a statement is rather categorical. Ran-

domization certainly helps to produce equality but it will not assure

-64uarfty; FOf dkatiiie;-the-Alphd-ddeffraelit, thatJall-be'diadU§-§"ed-

later and which was used to assess the reliability of the total Test of

Volume Units of the Metric System, is designed to compensate for the lack

of equality that may occur with one randomdzation in a split-half tech-

nique, specifically, odds versus evens. This abstractor would have been

/much more comfortable with a pretest and a comparison of gains particularly

since the analysis involved, in addition to total scores on 52 items,
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subscores based on 20 items dealing with estimation, 20 with computation

and 12 with measuring ability. Tjleseare not many items and there neeas

to be a better assurance.of equality of groups when so-tew test items

are involved.

The second statement is "Since the posttest-only control group
,

design allows for extension with other groups and other treatments/. .

(Campbell and Stanley, 1969), it was particularly suitable to thi'l:study."
$

The abstractor does not understand what this statement implies an neither

I
do two of his colleagues who teach statistics and with whom he consulted.

>

There is some questioa about the way in which the control group was

used. The abstractor and the two colleagues were of the opinion that it/)

was a trivial use of a-control grouphardly more than a placebo. The

testing of the control group (C) that received no metric instruction

amounted to little more than a pretest, and it may be noted that, while

the accomplishments were less than those of the two experimental'groups,

the students were not at "ground zero." In effect, the scores of the

experimental grimps were those from posttests that were compared with the

scores of the control group that were those from .a pretest. It might

have been more appropriate to- have divided the 173 subjects into-two_

groups and used a typical two-tailed design.

The investigators indicated that "each of the approaches involved

three-and,one-half hours of instructional time and one additional hour

for testing." However, nothing was said about the:total time elapsed

between the initiation of the instruction and the end of the testing

period'. Neither is there information concerning the identity of the

instructor* nor are specific examples given of the activities in the

slide- pe programs. This does not suggest that the slite-taPe programs

were o low quality, but their merits must be taken on faith.

The validity of the Test of Volume Units of the Metric System, the

instrument used in the study, is ol3en to some question. The article

states that "the validity of the test was established by having'12

selected authorities evaluate the individual items on agreement with the

answer, apprcVal of the item, clarity of the item, and,suitability of

8 13



Phrasing. Any of the items that were not approved by more than six of

the judges were eliminated from the test." No evidence is provided con-

cerning the criteria for being a,"selected authority." Also an item

could be retail-fed if seven approved and five did not approve. One could

look with askance at an item that five "authorities" rejected. It might

have been helpful if some data had been provided concerning the extent

of approval, or lack thereof, of the individual items.

The reliability of the Test was assessed using the alpha coefficient.

that is determined with a Fortran program that enables one to compute all

possible split-half coefficients of correlatiolvfor a test and, in a

sense, "average them. The alpha coefficient thus computed for the total

test of 52 multiple-choice items was 0.90 and is within the realm of res-

pectability. It is stated that "Parts I [computation],,II [estimation],

and /II [measurement] had reliability coefficients of 0.76, 0.86 and 0.73,

respectively." There is no indication of the technique used to compute

the reliability coefficients on these subscales so it is a matter of con-

jecture as to whether these are alpha coefficients. It may be noted that

the reliability coefficients for Parts I (0.76) and II (0.73) are marginal.

Although there are innumerable research studies in the fields of

mathematics and science education in which various teaching methodologies

are compared, there is a dearth of studies dealing with the specific topic

addressed here. Thus, within the limitations that have been mentioned in

this abstract, this study certainly makes a contribution. It does point

out that one apparently does'not have to teach or study units of area in

the metric system before teaching or studying units of volume. Whether

'this conclusion is a consequential consideration in mathematics education

can oniY be ascertained in the classroom. Certainly, the techniques in

any, future studies related to this topic should take into account the

:reservations that have been mentioned. Also, since one can hardly ignore

"units of area in the metric system," research should be Undertaken to

determine when the topic may best be dealt with. And, as indicated by the
0

authors, "a logical extension of this research would involve cal investiga-

tion of the interaction of area concepts and volume concepts" and also "a

reconsideration of 'logical' approaches to teaching concepts of measure-

ment."

9
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Kauchak, D.; P. Eggen, and S. Kirk. "The Effect of Cue Specificity
on Learning from Graphical Materials in Science." Journal of
Research in Science Teaching, 15(6): 499-503, 1978.

Descriptors--Achievement; Ability; *Cues; Elementary Education;
Elementary Schodl Science; *Graphs; *Instruction; *Learning;
Science Educagion; *Stimulus Devices; Visual Aids

Expanded abstract and analysis prepared especially for I.S.E. by
David R. Stevenson, Truro, Nova Scotia.

Purpose

The research investigated the effectiveness of using specific ques-

tions to direct elementary school students to seek out information from

graphs that were used to record results of experiments. No hypothesis

is stated.

Rationale

Science texts present information in various forms for student

attention. The extent to which the data are processed by the reader

is open to study, especiaLly for younger subjects. In particular, the
a ,
use of graphs within peadjacent to print is questionable,as an effec-

.

tive format.

The researchers cite studies that have explored the topic and they

point out the variations in findings. The proportion of negative con-

clusions from past investigations is not overlooked. On the other hand,

the usefulness of direct questions, or expressions, that cue the reader

to data characteristics within graphs has not been completely explored.

Positive results are reported for previous studies in which specific

questions triggered searching for answers in prose material. The work

on mathemagenic cues has not produced results that are As clear.

10



Research Desi n and Procedures

The objec ive of the research was to investigate the effects of

cue specificit , grade level and ability level (independent variables)

on acquisition '0 science content. Subjects all read passages des-

cribing experi4nts on plant growth, with the results of the experiments

presented afterthe text in the form of graphs. No written commentary

tied the experimental procedures to the results.

Subjects were randomly assigned to three treatment groups. The

first group (Speific Cues) received a specific question about the

graphed data. Tfie second group (General Cues) was given a more general

request about the\data. The third group (Control) was asked to give

notice to the graO but was not given a request for general or specific

information. All \groups received the instruction between the written

text and the graph.

The researche s describe the subjects as 143 studentt of whom 45

are fourth graders, 40 are fifth graders, and 38 are in sixth grade.

All are said to ref ect a middle-class socioeconomic background. The

subjects were divid d into two groups by ability, using reading achieve-

ment scores.

Subjects read t e passages and then completed a 20-item instrument

containing three kin s of questions. Cued Questions measured ability

to recall inforination that was directly linked to a specific text cue;

Non-Cued Questions me sured recall of incidental data; and, Generaliz-

ing Questions measure ability to identify generalizations based on

graphed data. The sclres were kept separately for each kind of ques-

tion and a total score was computed. Total test reliability, using

the Kuder-Richardson 2L was 0.73.

The scores from the 20-item instrument were subjected to three-way

analysis of variance wi h treatment (i.e., reading passages with cues),

grade levels and abilitj levels in a 3 x 3 x 2 factorial design.

11
1 6



Findings

The results are summarized:

Factor

Treatment

Grade Level

Ability Level

Scores Showing
Significant Differences Highest Group

Total Scores
Cued Queticns

Total Scores

Total Scores
Cued Questions
Non-Cued Questions

Specific Cues
Specific Cues

Grades 6, 5

High Ability
High Ability
High Ability

No two- or three-way interactions produced significant results.

The analysis of differences within categories was done yith Tukey's

HDS using q. All results reported as significant were less'than 0.01

with the exception of Grade Level differences (0.05).

Interpretations

The researchers feel that the study showed that textual cues can

significantly increase the amount of informatiO to be gained from

vaphical material. That the only significsant treatment subtest was

Cued Questions suggests to the researchers that the textual cues only

aided learning of direct informatioh,ds compared to a general scanning

for incidental learning. They feel the results cast doubt on the use

of broad, non-specific questions.

The researchers suggdst two explanations for the findings. The

placement of the cue belore the graph causes subjects to search for_

specific information inquested by the cue, rather than to peruse the

data for incidentAl information. Also, it is harder to' control scan-
.

ning motions with graphs as compared to print, and subjects could skip

over uncued data.

12



Differences noted due to grade and ability levels suggest develop-

ment of conceptualization with age, and attention to graph materials

seems intuitively associated with ability.

The authors indicate that teaching of upper elementary science

may be improved by offering students specific cues so that learning

from graphs may be more effelictive. They feel the findings are signi-

ficant in light of earlier research that showed the limited value of

graphs as learning tools.

ABSTRACTOR'S ANALYSIS

Science education has gathered a large and respectable following

of researchers who explore to the edges of the subject. From time to

time research pushes beyond the boundaries of the subject and studies

are reported within journals of science education even though the

topic is of peripheral interest at best.

Kauchak, Eggen and Kirk present an investigation within science

education of a topic that may be of limited use to the science educa-

tor. Even if the concerns raised by the research are resolved and a

clea ttern emerges for use of graphs and for cues to informational

retrieval, science education might well ignore the issue. For science

education has been stressing, and (to give a value judgment) should

continue to stress, exploration of events, recording of results and

discussion of possible reasons for the patterns discovered. An argu-

ment in favor of teaching for interpretation of graphed information

mmst be lost based on past research and the results from the present

study.

The study itself raises several questions for the reader. No

hypothesis is stated, and it should be wondered whether or not the

researchers were clear about the results they expected. the research

quoted in support of the study suggests conflicts that make the topic

more open to personal interpretations than a researcher may wish. A

statement of expectation would clarify that point.

13
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The subjects in the study are sketchily described and more infor-

mation may be helpful. Even so, the categorization of the students

should present few concerns for a study of this kind. Any school may

be a suitable source for subjects and the number used may be of

marginal interest, provided small numbers are avoided. That the

subjects reflected a middle-class background and were separated into
_

ability groups by unknown measures limits replication possibilities.

Procedures followed in the study are unclear. The reader may

understand that three treatment groups were created, each with sub-

jects in Che three grades and of both sexes and both abilities. The

time span over which the treatment was given and the nature of the

20-item instrument that the subjects completed are not told to the

reader. One may conclude that one setting, of limited time, was used.

If so, the results may be criticized as a ane-time occurrence rather

than part of a pattern recognized as part of an ongoing study of

student characteristics. No teaching about graphs is assumed or

stated. Nor are students described as having experience with the type

of research pattern in one grade or another. One might wonder if

there were, in fact, adequate treatments to warrant a report:

The researchers state that a "Table of Specifications" was used

to design the 20-item instrument. It is not clear what the table is

or how it was used. The number of questions in each category, the

wording used, the type of answer sheet, the total score possible,

the range of possible correct answers, the readability of questions,

and other concerns sould be described.

The researchers indicate that follow-up studies are being con-

ducted. The limited extent of the research being analyzed here does

not auger well for future findings from equally limited samples and

research settings.
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Boulanger, F. David. "Instruction and Science Learning: A Quantitative

Synthesis." Journal of Research in Science Teaching, 18(4):311-327,

1981.

Descriptors: *Academic Achievement, Elementary School: Science,

Elementary-Secondary Education, *Instructional Innovation, *Learning,

Science Education, *Science Instruction, *Secondary School Science.

Expanded abstract and analysis prepared especially for I.S.E. by. Gerald G.

Neufeld, Brandon University, Canada

PurpOse

The purpose of this review was to use the techniques of meta-analysis to

synthesi,ze the results of published research on the quality and quantity of

instruction. Only studies dealing with instruction in science in grades 6-12

that were published during the 1963-78 period were considered.

Rationale

Research on the quality of instruction is extensive, diverse, and the results

of individual studies are often inconclusive. Previous reviews of the research

in science instruction have tended to be long narratives that provide little

basis for objective comparisons and accumulation of results. The technique of

meta-analysis developed by Glass (1978) provides a more quantitative and .

objective way of reviewing the research in an area.

Research Design and Procedures

The studies included in this quantitative synthesis were located by a literature

search. The primary source of citations was the coliection of ERIC science

education bibliographies and annual reyiews. In addition, the appropriate

volumes of the Journal of Research in Science Teaching and Science Education

were scanned. A total of 137 published studies relating to the quality of

instruction and 3 relating to the quantity of instruction (2 published and 1

dissertation) were found. Of these, the 95 that involved the experimental

manipulation'of am instructional situation were analyzed further.
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The multi-dimensional concept, quaity of instruction, was not defined prior to

the literature search. The component variables were determined by categorizing

and counting the independent variables used in the 95 experimental studies. A

total of 43 independent variables, such as advance organizer, group size,

inductive vs deductive, questioning level, and teacher background, were

identified. Only those six independent variables, or clusters of closely

related independent variables, that were used in at least five experimental

studies, vere included in the quantitative synthesis of finding. The six

clusters chosen had been used in a total of 51 studies. The clusters and

their component independent variables were:

Cluster 'Component Variables Studies

Preinstructional Strategies Advance organizers 4

Behavioral Objectivet 5

Set Induction 2

Directness of Instruction

.,

Direct vs Nondirect 7

Indirect/Direct Ratio 2

Inductive/Deductive Same as cluster 9

Strategies

Training in: Training in Logical Operations 7

Scientific Thinking Training in Science Processes 2

,

Structure in the Verbal Same as cluster 5

Verbal Content of Materials

Realism or Concreteness Same as cluster 9

in Adjunct Materials

The study variables (characteristics) were coded using a scheme developed

prior to the selection of the studies. The scheme was refined as coding

progrested. Each comparison of treatment means was coded according to about
_
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40 study variables: dependent measure type, origin, and reliability; subject,

grade, sex, SES, etc. A small sample of the studies was coded independently

by two raters. The inter-rater agreement on the ratings of the 40 study

variables was ao percent. Many studies did not report these variables or the

values were constant across studies. As a result, only those studY variables

that were adequately reported and had nonconstant values were considered in

the analysis.

The results of the studies were standardized using the techniques proposed by

Glass (1976, 1978). This, involved standardizing the differences between the

treatment and control group means by calcuiating the effect size (difference

between means divided by the standard deviation of the control group). -

Each dependent variable in each study was placed in one of four categories:

1. Factual learning (retention test).

2. Conceptual learning (concept, process, logical operations,

critical thinking, or standardized achievement test).

3. Attitudinal learning.

4. Laboratory performance test.

Because there was a great deal of overlap in content between the factual

learning category and the conceptual learning category and the size and

directionality of the observed differences were similar, these two categories

were combined into a single category named cognitive outcome.

Methodological flaws wete examined and coded as either "a potential threat" or.

"adequately minimized." The flaws examined were: treatment reliability,

statistical power, error rate, maturation, history, selection bias, compensating

or differential incentives, generalizability, and mortality,A__simple sum Of-
__

these ratings gave an overall -index-of-the-quality of the research design.
_

NDue to the range in the number of comparisons in different studies (1 to 11),

and, the limited number of studies in any one cluster, the median effect size'

from:each study was used in the outcome category. The 51 quality of instruction
\N

studies yielded 160 comparisons which reduced to 69 median comparisons.

17
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Findinv

Preinstructional Strategies: The eight studies in this category involved 1024

subjects. The mean cognitive effect size (1.03) was significant (p .05) and

favorable to the use of a preinstructional strategy.

Indirectness of instruction: The eight studies in this category involved 1135

subjects. The mean cognitive effect size (0.11) was not statistically

significant but was favorable to the :Ise of an indirect approach. The two

studies in this category that reported attitudinal findings almost exactly

cancelled each other (mean effect size of 0.002).

Inductive vs deductive strategies: There were nine studies in this category.

The mean cognitive effect size (-.22) was not statistically significant hut

was favorable to the use of a deductive strategy. Only One study reported

attitudinal outcomes. It favored the deductive approach and was not significant.

Training in sLientific thinking: the eight studies in this category involved

716 Subjects. The mean cognitive effect size (0.89) was significant (p .05)

and favorable to training students in logical operations or science processes.

Structure in the verbal content of materials: There were five studies in this

category. The mean cognitive effect size (0.74) was significant (p .05) and

favorable to the higher structure treatment. One study reported Lhe results

of a lab performance test. The results were significant (mean effect size of

1.364) and favored the higher structure treatment.

Realism or concreteness of adjunct materials: The nine studies in this-category

involved 512 subjects. The mean cognitive effect size (0.58) was significant

(p .05) and,favorable to the use of realistic and concrete adjunct instructional

materials. One study reported the results of a laboratory performance test.

The results were significant (mean effect size of 1.540) and favored more

realism or concreteness. This study also reported an attitudinal outcome.

The results were significant (mean effect size of -0.848) and favored an

expository rather than a lab approach.
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Interpretations

On the basis of his analysis the author_concluded that:

1. Preinstmctional strategies, especially the use of behavioral objectives

and set induction, can improve student conceptual learning mben_used-with-

other instructional activities by classroom teachers.

2. There was no difference in the general effectiveness of nondirect or

indirect insiruction and direct instruction in regard to cognitive outcomes.

3. Although the cognitive outcome results-slightly favored a deductive

rather than an inductive approach, no firm general conclusion could be

drawn regarding their relativeeffectiveness.

4. Deductive or direct instruction tends to be more effective in terms of

cognitive outcomes with students in required courses in grades 6-8, while

indirect, nondirect, or inductive instruction was more effective with

students in elective courses in grades 10-12.

5. Training in scientific thinking, especially in the use of logical

operations, is effective in terms of cognitiVe outcomes when conducted on

an individual basis by a special teacher.

6. More highly structured verbal context in printed or Audio m terials is

--mire effective in promoting cognitive learning than less structured

content.

7. Greater realism or concreteness in adjunct materials resulted in greater

cognitive learning.

There were too few studies that reported attitudinal or laboratory outcomes to

draw any general conclusions about what aspects of the quality of instruction

have favorable or unfavorable effects.



When all the studies were considered as a whole, several trends were evident:

1. Most of the studies showed a result favorable to the experimental treatment. '

It appears that systematic instructional innovation in instruction resulted,

in significantly positive improvements overTt \ norm or "traditional"

practice.

2. Studies that used published tests to measure instructional outcomes

tended to yield larger effect sizes than those using teacher or

experimenter-made measures.

3. As the number of design flaws in a study diminishes, the difference

between the experimental and control group means increases.

The author concludes his synthesis with a number of recommendations for

researchers,regarding: the need for planned variation when replicating research

studies, the need for mesuring and reporting study variables, and the need
1

for improved research design and analysis.

ABSTRACTOR'S ANALYSIS

Reviews of the research in a field serve several useful ,functions. For the

non-expert they provide a quick overview 'of the field, For,the researcher

they provide a quick overview of the work of others, indicate gaps in the

research, and serve as the basis for hypotheses and theory generation. For

graduate students they provide a quick introduction to an area, a source of

potential research topics, and a list of relevant citations.

Reviewing educational research is particularly difficult because the research .

is so extensive and diverse and the results are often inconclusive or

conflicting. In addition, the methodology and procedures for conducting such

reviews is not well developed (Jackson, 1980). As a result, reviewing

educational research has been more of an art than a science and the reviews

produced have been rather qualitati've and subjective.
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Meta-analysis as proposed by Glass (1976, 1978), provides a more quantitative

and objective way of conducting an integrative review. It has generated a

great'deal of interest in the research community, ani many papers have been

published on t theory and practice of meta-analysis (Glass, et al., 1980;

Glass, 1982; H dyna, 1981; Hattie and Hansford, 1982; Hedges, 1981(b);

Jackson, 19-80;-Kulik, J., 1981; McGaw and Glass, 1980; Stock et al., 1982).

Numerous recent reviews of 1 educational research have made use of this

methodology (Cohen, 1981(a); Cohen) 1981(b); Hattie and Hansford, 1982; Hetzel

et al., 1980; Iverson and Levy, 1982; Kozlow, 1978; Kulik, C., 1981; Kulik,

J., et al., 1980(a); Kulik, J., et al., 1980(b); Luiten et al., 1979; Readence

and Moore, 1981; Redfield and Rousseau, 1981; Smith and Glass, 1980; Strube,

1981).

This review was one of the first to apply this new methodology to research in

..,science education. It appears that meta-analysis is rapidly gaining favor in

the science education community because most recent research reviews have used

.this technique (Anderson, et al., 1981; Bredderman, 1982; Eng., et al., 1982;

Haladyna and Shaughnessy, 1982;L.Kahl et al., 1982; Sweitzer, 1982; Weinstein

et al., 1982).

Jackson (1980) has conceptualized the methodology of an integrative research

'review as involving six basic tasks: (1) selecting the questions or hypotheses

for the review, (2) sampling the research studies that are to be reviewed, (3)

representing the characteristics of the studies and their findings, (4) analYzing

the findings, (5) interpreting the results, and (6) reporting the review.

This analysis of the Boulanger review will consider each of these points.

(1) Selecting the questions or hypotheses for the review

The author chose rather broad questions as the basis tOr his review: what

factors zelating to the quality and quantity of instruction effect the cognitive,

affective, and psychomotor (lab skills) outcomes of instruction?, Since a

review of all the reSearch related to these broad questions would have been

unmanageable, the author had to narrow the scope of-his review. He chose to

restrict it to research in science education.
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In view of the broad questions addressed-5y the review and the study clusters

actually considered (preinstructional strategies, directness of instruction,

inductive vs deductive strategies, realism in adjunct materials, etc.), this

way of restricting the scope of the review seems Lnfortunate. Instruct'on in

science has some unique features, but one would hope that science education

researchers are riot so ingrown and self-centered that they would ignore good

research in other areas of education - especially when considering broad

educational questions.

By r-stricting his review to science education research the author had

relatively few studies with which to work. For example, his study cluster

named.preinstructional strategies included four studies involving advance

organizers, five involving behavioral,objectives, and two involving set

induction. Even by clustering these studies, 'the author had insufficient

numbers to be able to tease out any meaningful relationships between the

outcomes and the 40 study variables. In contrast, two other revirers

interested in this area chose a different way of restricting the scope of

their meta-analytic reviews - they focused Only on the effects- of advance

organizers. Kozlow (1978) located a total of 77 relevant studies and Luiten

et al (1979) located 135. Because these reviewers had not resfricted the

scope of their reviews in an arbitrary and artificial way, they had a larger

data base to work with and ,,ere able to find meaaingful relationships between

their study variables and the learning outcomes.

(2) Sampling the research studies that are to be reviewed

The author is to be commended for reporting the indexes and journals he searched

to locate the studies included in his
c
eview. This necessary detail is often

omitted and the reader is left wondering about how thorough the search was.

As the volume of research continues to grow and reviewers become more dependent

on indexes, bibliographies, and computer searches, reviewers should be

encouraged to report not only the data bases seardhed, but also the actual

search terms used to conduct the literature search.

For this review the author searched the ERIC science education bibliographies

and annual reviews and scanned the appropriate volumes of the Journal of
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Research in Science Teaching and Science Education. In view of the broad

----issue& coneermed-and-the-relatively-few studies located, it seems surprising

that unpublished dissertations were largely ignored. The reader is left

wondering whether the studies reviewed were a representative sampling of even

11,

the full set of eXisting science education research on these topics.

(3) Representing the characteristics of the primary studies

4

The author did a good job of describing the findings of the studies he reviewed.

Table,III was very effective in summarizing the results of the studies: °It

indicated lhe number of studies in.gaeh category, thesnumber of_positive_

effects, the number of significant positive and negative effecti, and the

combined effect sizes and the relevant confidences interVals,

In his narrative description of each cluster, the author briefly indicated

some of the characteristics of the studies. This iection of the review.yould
S.

have been more useful to the reader if the individual studies were described

=more fully:

(4) ,Anplyzing the primary studies

The analysis of the results'of the primary studies using Glass's meta-analyeic

.. techniques appears to have been done competently. The author's,technique of

ratiog the dtrengths of the research designs appears somewhat crude. However,

a.statistically-defensible and objective method for weighting studies to be

included iman analysis on the basis of the strength of their research designs

,or their sample sizes has not yet been developed.

The authoes narrative analysis of each study could have been expanded and

more detail provided. However, the fact that the project final report (ERIC

ED 197939) contains an abstract of each study, a code book, a code sheet, and

a table of codea values, means that an interested reader has ready access to

more detailed information.
,



(5) Interpreting the results

Although the author did draw some conclusions that can be interpreted as

suggestions for improved instructional practice, he did not relate his finding

to any theoretical framework or model. The review would have been much more

valuable if the author had included a test of some existing educational theory

or had used the results as the basis for proposing a new theory.

The author's conclusion regarding the general effectiveness of systematic

innovation in i,nstruction is sifspect. The observation that more studies

showed, a statistically significant positive effect than showed a negative

effect (23 vs "' that the mean cognitive effect size was significantly

positive effect than showed a negative effect (23 vs 3) and that the mean

cognitive effect size was significantly positive (0.55) does not necessarily

"mean thatany deviation from the norm or "traditional" practice will have a

positive effect on learning. These results may be readily explained in terms

of the biases of researchers and school administrators. Almost any experimental

treatment would be aborted, either by the researcher or by the school

adMinistration, as soon,as there is any evidence that it is having a negative

effect on the students' learning. In view of these biases it is amazing that

eveh three research studies showing negative results reached the journals.

(6) Reporting the review

In general the review was well written and presented. As previously indicated,

additional detail regarding the search techniques and the characteristics and

analysis of the primary studies would have been helpful.

The writing of research reviews is an important task. Potential reviewers

should keep.a number of points in mind:

a) the review should be carefully focused so that it.taps all the relevant

stUdies. Arbitrarily restricting the search to a sub-field such as

science education is not appropriate when addressing broad educational

issues.
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b) The reviewer should carefullM detail the indexes and search terms used to
- .

Jocate the primary studies. Fhis enables another reviewer to expand the

Isearch without unnecessary du lication of effort.

c) Techniques such as Glass's me a-analysis are useful for combining the .

results of different studies b t they are not a ,panacea. A blend of

objective and subjective methokls is still required.

d) Whenever possible a review sho ld serve aci the basis for theory testing

or generation or for identifyin guidelines for the educational

practitioner.

e) It appears that the social science community has finally become interested

in the methodology of conducting integrative reviews. Those articles

dealing with meta-analysis have been mentioned. Those dealing with

alternative approaches include Cooper (1981), Light and Smith (1971),

Rosenthal (1978), Schmidt et al (1979), and Yager (1983). Potential

reviewers should keep abreast of the literature in this rapidly developing

field.
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Purpose

How did participants' attitudes and creativity change as a result of

participation in The Geosciences Today program? The question to be invgstigated

was not further delineated by hypothetes. Inferred hypotheses were that

participants would: (1) increase their content background concerning selected

topics, (2) enhance their inductive thinking, and (3) improve their attitude

toward science and science teaching.

Rationale

Six articles were cited that dealt with the use of inquiry procedures to

improve the preparation of earth science teachers. An assumption was,cmade

that if teachers-in-training were taugRt using certain methods, that those

methods would be used in their instruction of students in grades 5 through 9.

The Geoscience Today (TGT) program was sponsored by the National Science

Foundation. Evidently this report was part of the grant evaluation scheme.

Research Design and Procedure

The sample (and population) for the study was the twenty-seven selected teacher

participants in the 32-week program.
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The variate was the methodology used by the instructor. This methodology was

desstihed_a_s_inquiry_using questioning_techniques, field trips, and open-end

activities. The instructor listened, reacted, provided materials, suggested,

and coordinated discussions. Only one "method" was reported.

The participants' attitudes.towards teaching science,and creativity (problem-

solving) were the criterion variables. Attitude was measured using the

Bratt Attitude Test (BAT). The investigators rePort an "acceptable construct

validity" and a test-retest reliability of 0.87. The New Uses Creativity Test

(NUCT) had a construct validity of 0.57 and an interclass correlation

reliability index of 0.65. Both tests were administered as pretests and as

posttests (after 32 weeks). The BAT was also given after 16 weeks.

The design of the study may be represented as: R 01 X 02 03 when R suggests

no randomination, 01 is the two pretests, X is the single treatment, 02 is the

16-week administration of the BAT, and 0
3

is_the two posttests given at the

end of the 32-week program.

One-way analysis of variance (ANOVA) was used to indicate differences between

pretest and posttest score!..i.

Findings

The 0
1

to 0
2
change for the BAT intellectual subscale was significant with on

F value of +10.93 (df = 65). The 01 to 03 change for the NUCT was F = +63.80

(df = 42) which waS significant.

Interpretations

The investigators implied that TGT program was effective. Positive attitudes'

toward science and teaching of science were achieved within 16 weeks for

inteliectual (knowledge-based) attitudes and by 32 weeks for humanistic

(interaction of student and teacher in a learning environment) attitudes.

Creativity was also promoted. The investigators concluded that TGT program

,was successful in fostering positive attitudes and creativity only if the

program was 16-32 weeks in length.



,

ABSTRACTOR'S ANALYSIS

The title of the report includes both variables and the target audience.

However, the use of "The Effect of" is inappropriate: This terminology should

be reserved for experimental studies. No randomization or control was used.

Cause and effect can only be inferred from a strong experimental design. A

more appropriate title would be "The Relationship of..." Clear, concise, and

precise titles aid in a literature search by providing the type of study,

variables, and audience with minimum words (Baker, 1972). Since the variate

and the criterion variables were included in the title, it would also have

been helpful to have these specified in a design section of the written report.

No formal hypotheses were stated. In the "purpose of the study" seCtion of

the report it is stated that one of the main objectives of TGT program was to

provide background and experience with recent,geoscience topics. What happened

to this Component of the program?

The terms inductive thinking, creativity, and problem-solving are used

interchangeably. A precise definition of the "creativity" variable would be

helpful.

The six studies.cited provide little substantive support for the contextual

framework of the study. How will enhancing the teachers' creativity and

improving their attitude toward science and science teaching affect children?

Can we assume that teachers of grades 5-9 will teach children in the same

style that they have experienced in TGT? Should they adopt the college

instructor's methods? Additional support forjinks between creativity,-attitude

and teacher effectiveness are necessary to support this study.

'The TGT was supported by an NSF grant. It should be explicitly stated whether

or not this article iSN part of the NSF report.

Little mention is made of how the 27 participants.were selected. Since the

average number of earth science content hours previously completed by the

participants was eight semester hours, it can be inferred that TGT program was

really a retraining program. Were the participants volunteers?
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The variate' of thesstudy was "inquiry" instruction. Since this term covers a

multitude of strategies, a precise definition of this variable is desirable.

For example, what kinds of questioning techniques were used? What happened on

the field trips? How were participants evaluated? What exactly occurred

during the 32 weeks of instruction? Was instruction daily or once a week?

Wcre teacher participants fulltime students or part-time students and fulltime

teachers? Why'32 weeks?

The investigitors state that factor analysis revealed that the BAT had an

"acceptable" construct validity. How is acceptable defined?

The BAT was given at 16-and 32-week points. Why was the NUCT only given at

32 weeks? A rationale for the design would help to clarify this decision.

ANOVA isa suitable technique to asSess pre-to-po3ttest changes. Were

acceptable levels of significance stated z.advsnce of the analysis? If so,

what were they?

The investigators conclude their discussion with the statement "For if we

truly want to have an impact upon the juniorligh/middle school science teaching

in our schools, we must foster attitudinal and creative development amt.lg the

teachers who teach these programs." Is this a generalization based on this

study? Perhaps an entirely different instructional mode for retraining teachers

would foster greater attitudinal and creative development!

Because of the numerous design errors, little positive contribution results

from this report. The only conclusion that can be irawn is that for 27.people,

who experienced an undefined instructional mode, TGT program changed attitudes

and creativity. Why or how these variables changed cannot be inferred from

the report. The effect of teacher changed attitudes and creativity on teacher

effectiveness, as defined by student performance, is not dealt with although

it is the "real" question.
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Fitzpatrick. "Effects of-TWO Contrasting Teaching Strategies in an

Investigative Earth ScienCe Course for Elementary-Education Majors."

Journal of Geological Education, 29(2):76-82, 1981.

Descr:ptOrs--College Students; Earth Science; *Educational Methods;

Educational Research; Geology; Higher Education; *Preservice Teacher

Education; Science Education; ScienceInstruction

Expanded abstract and analysis prepared especially for I.S.E. by Gerald H.

Krcckover, Purdue University

Purpose

The purpose of this study was to investigate the effect of student-structured

versus teacher-structured approaches to the teaching of earth science for

elementary education majors (p.76).

Rationale

The rationale for this study is based upon evidence presented, by a gational

Science Foundation study that indicates that, "pre-college science education

has changed little over the past twenty years in spite of many, and often

expensive, efforts to provide new teaching materials and curricula."

Furthermore, additional studies indicate tat students are not receiving,
?

sufficient instruction in science and that(they are being exposed to, and

affected by, teachers' negative attitudes toward science (p.76).

Research and Design Procedure

The study employed strategies similar to those reported by James A. Shymansky.

However, two major differences should be noted between this study and

Shymansky's. First, the age of the students was different and secondly, this

study was unable to assign subjects randomly to either, of the two treatment

groups. 'Thus, this study utilized preformed groups leading to an arrangement

referred to by Campbell and Stan1;ey as a quasi-experimental design. Forty-three
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subjects participated-in the-study-with124-assigned-to-one-teaching-approach--

and 19 assigned to the other. T-tests were performed on the age and grade -

point ratio and the results indicated that the two groups were reasonably

similar in background. A coin toss decided which section would receive which

approach.

Data collected for the subjects included: the Learning Condition Index (LCI)

and the Science Curriculum Assessment System (SCAS) which examined the

instructor's performance in,classroom. This information was obtained to

insure that there were in fact two distinct teaching environments. Two

hypotheses were tested: 1) There is no measurable difference in the effects

the Teacher-Structured Learning in Science (TSLS) and Student-Structured

Learning in Science (SSLS) environments have on the students' concept of

science and 2) There is no measurable difference in the effects the TSLS and

SSLS environments have on the students' concept of the teaching of science

(p. 79).

To test hypothesis one, a 12 question survey entitled, "Self-Perceptions in

Science," waS used. It was administered on a pre-post basis with the prte

results compared to the post-test results utilizing a chi-square test. To

test hypothesis two, a 30 question survey utilizing a five point Likert scale

was used on a pre-post test basis and the results were subjected to an analysis

via the chi-square test. To further test hypothesis two, each subject was

asked to, "write an optional anonymous evaluation of the course" (p.80).

Findings

The findings for hypothesis number one indicated that there was a significant

difference between scores in the SSLS section while there was no significant

difference in scores in the TSLS section. This indicates that the SSLS

environment has a significant effect on the students' concept of science. The

effect-can be considered a "favorable" one in that it encouraged the students

to take a more active approach to science (p.80).

The findings for hypothesis number two indicated that the two different

learning vnvironments did not have measurably different effects on the students'
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concept of science. As far as the course evaluations. were concerned, most of

the students in the TSLS section did not sublnit one. Those that were received

from that section were quite-iliOrt and contained opinions which would lead one'

to a neutral view. On the other hand, the situation in the SSLS section was

just the reverse. Most of the students wrote evaluations which were fairly

long and highly favorable (p.80),- Thus, it-appeared that-Students in the

SSLS section enjoyed the "open" style of teaching and realized that they had

benefited from it.

Interpretations

This study demonstrates that it is possible for an open and investigative

college science course to affect a future teacher's approach to science

Furthermore, it has shown that something can be done to improve the present

state of science teaching. College science courses can be constructed to

leave the future teacher with a more positive attitude aboutscience than that

with which he started. Students also seemed to recognize the value of the

"investigative" strategy (p.80-81).

ABSTRACTOR'S ANALYSIS

It was very difficult for this abstractor to identify and synthesize the major

components of this "study". The article is written in a very disjointed and

confusing manner as if it were written by the four authors independently and

compiled by accident. Furthermore, there was no attempt to ascertain whether

or not the use of TSLS and SSLS strategies are even appropriate for tollege

students. The authors appeared to be willing to accept the notion that if

tests and strategies are suitable for fifth.grade students, they are also

suitable for college students! The assignment of each group of students to

one of the treatments is highly questionable along with the aiiessment

instruments used. For example: how do they know whether or not the two

groups were in fact equal in background and ability? Secondly, why' weren't

reliability and validity data collected for the tests used for this population?

Third, what is the rationale for the statistical analysis used? Fourth, how

can any credence be given to the use of, "optional anonymous evaluations"?
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In conclusion, the authors state that, "students recognized the value of the

'investigat4ve' strategy, but we El not.find reason to believe'the Course

would-affect ;the way they,will eventually choose to teach science" (p.81).

Hopefully, science education,research rests on a firmer fouhdation and studies

such as this one will not,baite a measurable 'affect upon the way we choose to

prepare our future elementary teachers.
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purpose

The intent of the study was _to collect data representative of the Federal

Republic of Germany concerning the extent and manner in which living organisms

are used in the teaching of biology. Teacher attitudes and commitment

concerning the use of living organisms was assessed. Support of the schools

for such instruction was also considered.

Rationale

Biology educators have long contended that there is considerable educational

value associated with the use of living organisms in the classroom. The

notion that the science dealing with the study of life should somehow include

living things is a common position taken by teacher educators. It is believed

that there is an increasing need to familiarize the student with living

organisms from his/her enviornment as cities increase in size and students are

cornered in an urbanized environment.

The value of studying living things is frequently associated with teaching

children how to care for plants and animals. The development of responsibility

and positive attitudes about the enviornment are supposedly fostered. The

"common knowledge" is that an "original encounter" between student and organism

is an important contribution to genuine knowledge/experience.
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Assuming that the above if not true, at least has basic merit, it was deemed

useful to determine how much correlation existed between theory snd practice.

For example, to what extent do teachers endeavor to use liing organisms in

instruction? What are the supportive measures provided by \the school?

Research Design and Procedure

A questionnaire study was conducted (year not provided) of bi\ology teachers in

FR Germany. A random sample of 650 was initially identified 'and communication

made by sending the director of each school a questionnaire and a cover letter.

It was requested that one of the school's biology teachers complete the

questionnaire. Only 231 responses were obtained.

The specifics included on the questionnaire are not provided in the paper.

Items are referred to in a general manner. Reference is made to such questions

as:

1. (the number of schools) maintaining living organisms,

2. types of living organisms which are kept,

3. which individual science disciplines use living organisms in

teaching,

4. the sources of the living organisms,

5. use of living organisms in instruction outside the classroom,

6. methods of instruction employed in connection with living organisms,

7. the value of living organisms in biology instruction,

8. reasons why living organisms are not used, and apparently
r'

9. a series of questions related to schaol support

provided for the use of living organisms.

Specific response data are not provided. Percentages of responses are included

for some items. Apparently some statistical analysis was attempted but not

elaborated any further than, ". . . no significant differences were found. . .."

Findings

The results of the survey reported in the paper can be summarized as shown

below.
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1. 'Percent of schools maintaining organisms:

single-cell 18%

b. insects, 18%

c. molluscs 10%

d. crabs 8%

e. other invertehrates

f. fish

g. amrhibian 22%

h. reptiles 12%

i. birds 15%

j. mammals 18%

k. flower plants 60%

1. other plants 48%

2. Use made of living organisms in instruction:

a. observation 46%

b. demonstration 36%

c. student experiments 25%

d. dissection 7%

e. did not use 8%

a. In answer to the questions about the value of living organisms in

instruction, 52% of the teachers felt it was imperative, 42%

responded that it was not necessary but useful, 1% felt it was of no

particular value, and 5% did not respond.

4. Reasons given by teachers who do not keep living organisms in their

school were:

a. care and maintegilice 59%

b. lack of space

c. professiohal reasons

(e.g., serve no purpose)

d. other

35%

12%

10%

5. No significant differences were found to exist among schools in

communities of different sizes.

6. No significant differences were found to exist among schools about

how living organisms can be used outside the classroom. .1

7. Teachers in larger schools tend to purchase organisms from local

sources (pet stores, forests, etc.)
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Interpretations

The investigator suggests that, although there is considerable discrepancy

between pedagogical theory and practice concerning the use of live organisms

the classroom, many teachers do attend to living things in some manner. It

is plinted out that the number is not large and that there are two possible

explaions.

1. chers do not consider work with living organisms necessary.

2. Although teachers consider the use of living organisms a

valuab2e comr nent of instruction, other factors inhibit their use.

------ Although no definite conclusions are drawn, it is suggested that much of the

inhibit,ion is due to "unfavorable circumstance in actual school practice."

ABSTRACTOR'S ANALYSIS

A descriptive study such as this can be-of-interest in several ways. ft is of

general use to researchers to have access to dail-concerning classroom practice

on topics such as the use of living organisms. Howeve-r,--Eht=design of the

particular investigations does not provide the reader with confideliC-e-i the

data. The return of only 231 of 650 questionnaires provides considerable

opportunity for error. The investigator reports that it is 8 percent. This

means that any result must be interepreted as + 8 percent, which is a

considerable spread.

The study does provide insight into the difference between highly vocalized

theories of instruction and curriculum and the actual practice in the schools.

There has been limited research on such dichotomies. The development of

explanatory hypotheses and further research is needed. Questionnaire studies

only scratch the surface. Follow-up studies would provide additional detail

which does not usually result from blindly distributed and selectively returned"

questionnaires. For example, it might be of interest to compare various

populations of teachers (inexperienced vs. experienced) or simply do a carefuL:.
1/

study of individuals who are identified as "successful" biology teachers. Th6

application of educational theory in the classroom might be better understood._
As is frequently thg case with descriptive studies, the one reported here

raises more questions that it answers.
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Purpose

The purpose of this research report is to describe seven Science Reasoning Tasks
_ -

(1979) beginning with the development of the SRTs through the validation and

utilization. Item discriminations, reliability and validity are assiduously

reported.

Rationale

Cognitive development has traditionally been determined by the methode clinique

developed by Jean Piaget. The investigators identify four essential features

of the classical methodiof measuring levels of cognitive development:

allowance for the child to be influenced by his perceptions and the

apparatus: 2) opportunity to investigate the reasons for the child's responses;

3) ability to Olserme the child's reaction to interviewer feedback; and

4) opportunity to questIiifi thchild's response. Interview methods are very time-
-

consuming, making it impossible or very difficult to collect large quantities of
-

data for this type of research. The researcher's developed tests of cognitive

development which can be used to assess individuals, in geoups of twenty or

more, simultaneously.

Research Design and Procedure

Development of Science Reasoning Tasks is summarized by the investigators in

five statements:
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1. Selecting from the tasks devised by Piaget et al. (1956, 1958, 1964,,

1974) those which cover the range of stages to be studied, and which

seem most likely to be transposable to a group situation.

2. Writing test items from questions reported by Piaget and Inhelder in

their interview tasks, together with appropriate instructions for

administration.

3. Ascribing developmental stages to each possible reply to .each item,

followed Piagetian protocols. In practice, almost all items test

the attainment of just one level or sublevel and a complete task

must include items coveiing.a suitable range of stages.

4. Devising an overall marking scheme by which a level may be ascribed

to a pupil on the basis of his replies to a series of items. In

general a two-thirds rule is followed: if there are six items at

stage n, then four must be correct to indicate achievement of that

stage.

5. Trying the task on a sample of pupils and assessing each by the

provisional marking scheme.

Item discriminations and reliability, of the tasks developed by this process,

were determined using item discrimination diagrams for tests assessing the

range from 2B to 3B. Content validity was established by producing an adequate

number of items at each of the levels 2B, 2B/3A, 3A and 3B. Internal

consistency was measured by the Kuder-Richardson formula 20 at each stage of

development of a task. Reliability was estimated with test-retest correlations

tests given three months apart.

Findings

Examination of KR20 correlations indicates that the SRTs are virtually the

same as the original Inhelder or Piagef Tasks. The predictive validity was

determined with two SRTs -- Tasks II and III. Above average 11-13-year-old

students were tested with a 50-60 item content examination in physics,

chemistry, and biology. The researchers report that these questions measure

understanding rather than recall. Predictive validity correlations of .77 and

.78 were measured for the two sections of the course.

43 4 8



Construct validity was established by administering SRT Tasks III-VII to

approximately 560 students, age fourteen years. Factor analysis showed a

single factor accounting for 59 percent of the total variance. Poptilatiiin

surveys with the group tasks have been conducted and population norms

established for cognitive development of British school students. A wide

range in rates of cognitive development was found and the correlation of

Piagetian stages and age was 0.35. Population norms of these Piagetian measures

do not increase after the adolescent growth spurt and the researchers predict

this could account for sex differentials researchers in the United States have

found on formal operations with college students.

The SRTs have also been used in studies in other cultures: southeast Asian

countries, West rndies, the Philippines, Palestine, Zimbabwe-Rodesia and

Swaziland.

Interpretations

The Science Reasoning Tasks have been thoroughly and carefully developed,

validated, and reported. SRTs have much potential in applied research. The

researchers conclude that the most powerful use of the tasks may be with

matching teaching/learning activities with the cognitive developmental level

of the learner. Interpretations from this instrument development research are

reported throughout the manuscript and summarized in this statement:

By monitoring the progress of groups of individuals, whose
performance on SRTs has been recorded, through the curriculum
and noting areas of success ind failure, we can gain real
insight into the levels of cognitive development needed to
successfully complete each small section of the curriculum. In

this way difficulties can be differentiated into those which
can be remedied by changes in teaching approach and those which
demand restructuring or even complete reframing of the
curriculum.

ABSTRACTOR'S ANALYSIS

Development and validation of group tests of cognitive development are important

achievements fOr xesearch in science education. The investigators of this

study conducted a comprehensive research and development program to produce
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the Science Reasoning Tasks. This Well written research report thoroughly

documents the instrument devdlopment and field testing of those inStruments.
_

The investigators thoroughly reported each step of the research and included

the essential historical influences--i.e., the Piaget interview tasks of

cognitive development--providing the chronological evolution of the SRT

development.

Group tests of cognitive development should provide data to identify the

students' thought as preoperational, concrete operational, formal operational

or transitional between levels. The SRT developers state that pupils'

development should be categorized on at least six levels of cognitive

development:

1 preoperational

2A early concrete operational

2B late concrete operational

2B/3A transitional between late

concrete operational and

early formal operational

3A early formal operational

3B late formal operational

Previous reiearch by Longeot (1965), Warburton (1966) and Raven (1973) used

paper-and-pencil tests to measure logical reasoning and categorize thinking as

concrete operational or formal operational. Tisher (1971) used a paper-and-

pencil test on which the students were required to answer all the questions as

thought experiments. Rowell and Hoffman (1975) developed a group test which

required a set of apparatus for each student. Recognizing the limitations of

these group tasks, ihe investigators developed a valid and reliable set of

demonstration plus paper-and-pencil tasks, of cognitive development. The

Science Reasoning Tasks were then field fested and refined.

The SRTs utilize a set of apparatus to demonstrate various experiments and a

series of questions to which the subjects respond in writing. The abstractor

agrees with the developers of the SRT Oat giving a SRT is more like teaching

a lesson than giving a standardized test.
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Purpose

.The purpose of this study was to ascertain reactions of graduate teaching

assistants in three geology departments to the use of video-taped teaching

episodes as a method of teaching these students effective teaching methods.

Rationale

Undergraduate students receive a large part of their instruction'from graduate

teaching assistants in many of the colleges and universities in this country.

Criticism concerning the quality of the initruction received by undergraduate

students is Eommon on college Campuses. These complaints center around four

areas:

--Immaturity: Some graduate students are younger than the students they

are supposed to teach.

--Lack of knowledge of teaching methods: Most have no prior training in

teaching methods.

--Lack of interest in teaching: Many TA's do not like classroom teaching

and do not aspire to make teaching a profession.

--Lack of specific matter knowledge., Students tire quickly of the "I

don't know" response.
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The authors of this article contend that the failure of teaching assistants to

furnish quality instruction in their assignments is usually due to a 4ck of

knowledge of how to provide competent instruction rather than to a lack of .

willingness.

Research Design and Procedures

The preparation of video-taped teaching episodes involved three phases.

First, more than 20 geology teaching assistant volunteers were video-taped for

one hour in their regularly assigned laboratory sections. Second, each one-hour

video-tape was analyzed to ascertain what teaching techniques were being used.

Third, the one hour video-tapes were edited into video-taped teching episodes.

.
Examples chosen for inclusion in each episode represent those that demonstrated

the particular teaching techniques as distinctly as possible.

%

The prototype episodes were used in a pilot Teaching Assistants Training

Program to ascertain teaching assistants' reactions to the prototype video-taped

teaching episodes as an instructional medium and to their organizational

structure. They reacted favorably to the video-taped teaching episodes-as an

instructional medium and to all other aspects of their organizational structure.

Following this initial tryout and taking into account the suggestions of the

teaching assistants in the pilot program, 13 additional episodes were,produced.

These lasted from five to nine minutes and consisted of a composite of several

assistants using the same teaching technique.

_

Of the total of 16 episodes prepared, four were Chosen .for use in the research

program. The titles were:

1. Using the chalkboard

2. Nonverbal cues

3. Student-initiated talk

4. Closure

I

The four episodes were chosen for the following reasons. One, these episodes

represent the best overall playback qualit y. wo, the applicability of the
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teaching techniques used in these episodes were widespread. Three, the episodes

had been Ilsed in the pilot program and were'judged successful in their ability

to initiate discussion. Four, the episodes could be used satisfactorqy in

the time available to conduct the Research Training Program.

t:

The training program involved assistants from,three universities. Three

one-hour luncheon-meetings were scheduled at each university. During the,

first and second meetings - held 48 hours apart - two video-taped teaching

episodes per meeting were viewed and discussed. The third meeting was scheduled

one week after the second one, during which the participants completed a

questionnaire. Guide questions for each episode were distributed and were

used as the basis for the discussion following the showing of the tape. Then

the episodes were viewed a second time. At the third meeting the Research

Training Program Questionnaire was administered.

Findings

The authors posed six Tiestions to,be 'answered from which they could determine

reactions of the graduate teaching aslistants. These questions were:

Question 1. Do teaching assistants participating in the training program

utilizing video-nped episodes increase their awareness of importance of the

four teaching techniques used in the episodes studied?

'Question 2. Do teaching assistants have a more positive reaction toward

the training program after participating than before?

Question 3. Do teaching assistants participating in a training program

utilizing video-taped teaching episodes view this instructional format as an

a-cceptable way to learn about teaching techniques?

Question 4. Do teaching assistants participating in a training program

.utilizing video-taped teaching episodes view this instructional format as an

enjoyable way to learn about teaching techniques?
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Question 5. Do teaching assistants become aware of specific teaching

techniques during participation in a training program utilizing video-taped

teaching episodes?

Question 6. How do teaching assistants participating in a training

program utilizing video-taped teaching episodes rank the training,sf.ss,ions

regarding their value to the teaching assistants in their teaching sitil'ations?

The Research Training Program Questionnaire wag"used to answer most of the

questions. The Wilcoxian matched-pairs signed-ranks lest was used to give the

significance level for questions 1 and 2. The Kendall.Cddfficient of

Concordance was applied to measure the amount of agreement among the rankings

for question 6.

The conclusions found were that the video-taped teaching episodes offer teaching

assistants the opportunity to view others of similar persuasion doing something

the assistants do and, thus, they can identify with the teaching event. The,.

ability to identify with the event apparently has made a very positive impact

on the teaching assistants.

The video-taped teaching episode used with a group discussion provides the

teaching assistants with a non-threatening environment focusing on teaching

technique's.

Interpretations

The results'reported by the authors were very favorable toward the uSe of

video-taped episodes to instruct graduate assistants in teaching techniques.

The participants indicate that they would favor this type of training to

acquire the necessary knowledge about teaching to enable them to provide

competent instruction in their undergraduate classes.

The authors conclude that "in the final analysis, it will be the undergraduate

students and the institution that will benefit from this improved instruction.1!
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ABSTRACTOR'S ANALYSIS

This study was designed to evaluate a possible method for use in improving the

teaching techniques of graduate teaching assistants in geology. ,The amoun,t of

work on the part of the authors in preparing the video-taped episodes appears

large. Just the job of editing the 2C one-hour video-taped segments into

teaching episodes would preclude many others from attempting like methods of

instrUcting their teaching assistants in pedagogy.

This abstractor believes that the process of showing TAs video-taped sessions

of other TAs performing like duties is an effective wayof imparting knowledge

on teaching techniques. A video-tape of the individual:TA in action, which is

then reviewed by the TA and supervisor, would-seem tiO-11.,:be a valuable

.adjunct to the "canned" tapes considered by the graduate students in groups.

This study addresses one of four problems the use of graduate teaching

assistants poses. These are immaturity, lack of knowledge of pedagogy, lack

of interest in teaching, ahd IjiAck of subject matter knowledge. Of course, if

the other three are missing, knowing how to use the chalkboard helps very

little.

This study appears to be well designed to acquire the information desired.

The use of video-tapes for teaching techniques is not new, but the design of

the study gives fresh applications of this tool. Providing for more*than one

viewing of the taped teaching episode with discussion group activity in-between

gives'the TA the chance to compare his/her reactions with those of others in

the group.

,
The conclusions drawn by the authors -.that the TAs participating in the study

concluded that the use of video-taped episodes for imparting t aching

techniques was an effective and enjoyable method - seems to be tatistically

valid. It would have been helpful to this reader if they had in luded a copy

of the Reseaich Training Program Questionnaire. They used the r plies to this

questionnaire to answer some of the questions they posed from wh ch their

conclusions were drawn.

5
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*
The procedures used by the auihors in this study are novel as far as this

reviewer has been able to ascertain. It would be interesting if the authors

would do a follow-up study of undergraduate ratings relating to their teaching

.techniques of the TAs who participated in the study. These could be compare0

to the ratings of TAs who did not participate in the training sessions.

One aspect of the use of graduate teaching assistants which the authors did

not mention is the use of foreign students in these positions. Their English

may be correctly spoken, but their accent may be heavy enough to prove

distracting. Because foreign students are significant part of our graduate

enrollment and, population of assistants in major colleges and universities,

application of this method of video-taped instruction might prove helpful in

improving the effectiveness of TA instruction.
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Perry, Glen Richard, Jr. and Dale G. Merkle. "Validity and Reliability
of the SCIS Test for the Organism Unit." Journal of Research in
Science Teaching 13(2): 243-247, 1976.

Descriptors--*Educational Research; Elementary Education;
*Elementary School Science; Evaluation; Science Education;
Science Course Improvement Project; *Test Reliability; Tests;
*Test Validity

Expanded abstract and analysis prepared especially for I.S.E. by
Russell H. Yeany, University of Georgia.

Purpose

The stated purpose of the study was to assess the reliability and

content validity of the first'grade test developed for.the Science

Curriculum Improvement Study unit titled "Organisms."_

Rationale

According to the authors, at the time oftheir study, no data were

available on the effectiveness of the SCIS Organisms test.

Research Design and Procedure

-
The Concept/Process evaluation subsection of the test was adminis-

tered pre and post to 80 first-grade students. Five boys and five girls

were randomly selected from eight different schools in one school district.

Some sections of the subtest were administered as individual tests while

other \parts were given as group tests. Each of five different sections

of the posttest were administered after a teacher had completed teaching

activities related to a particular section. The attitudes in science and

the perception of classroom environment sections of the test were not

administered. The authors acknowledged this as a delimitation of the

study.

Split-half reliability procedures were used to estimate the reliabil-

ity of the scores. There were a total of 41 items on the five sections of

the Concept/Process subtest. A panel composed of the authors and two



teachers judged the content validity of the items by comparing them to the

objectives in the SCIS teacher's guide.

Findings

The split-half reliability of the Concept/Procegs g°cores of the SCIS

Organisms test was calculated as 0.577. The panel agree4, that the eest

items are consistent with the objectives of the Organisms teacher's guide.

Additional data analysis indicated that there were\no mean score

differences between boys and girls and between rural andturban students

on the pre- and posttests. There was a significant mean gain from pre to

post.

Interpretations

The Concept/Process section of the assessment instrument of the SCIS

Organisms unit was judged to be both valid and reliable and the abthors

recommended it as an acceptable method of evaluating the degree to which

pupils attain the Organisms unit objectives.

ABSTRACTOR'S ANALYSIS

The desire to estab ish and assess the reliability and validity of

measures used in research and evaluation should be a high priority of

science educators. However, one disappointment in the Perry and Merkle

study is its lack of scope. The authors examined a test which measures

the effects of only one unit of-the SCIS program. There are 12 units in

the total program: one life and one phySical science for each grade

level. They then further reduced their analysis to exihine only a subtest

score of that test, one of three subtests for the unit. To make the Study,

of any real value, parallel data collection and analysis should have been

carried out on a more complete or at least representative set of the SCIS'.

evaluation materials. There was no explanation or rationale as to why

the study was so restricted.
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In relation to methodology employed in the study, there are several

points which need to be addressed. First is the\ inadequacy of the sample

to facilitate generalizability. The reliability\data were collected on

only 77 students in a single school district in the rural Cumberland

Valley in Pennsylvania. Even though four of the study schools were

labeled as "urban," the population of the town is only 25,000 persons and

hardly meets the definition of an urban setting. An explicit description

of the sample was lacking but an implicit definition of the students repre-

sented does not allow for a broad generalizability to.target populations.

A second concern relates to the conditions under which the tests were

administered. That is, five subsets of items which represent activities

were administered at different points in time and the data for each indi-

vidual were pooled across time to construct a Concept/Process subtest score.

If that is the usual administration procedure, some decisions on individual

or group performances are probably made at the level of the activity and

reliability values (whi,ch are probably low due to the reduced number of

items) should be reported out at this level. Also, three of the five

subsets of items were administered on an individual basis. Variation in

test scores could have been influenced by unreliability in the indiyidual

test administrator. No assessment of this influence was reported.

The authors reached a questionable conclusion when they stated cate-

gorically that an r = 0.577 was significant and therefore the test was

reliable. The question of test reliability is not one of a statistically

significant correlation between two halves of a test. The question is:

Is that correlation high enough to reduce the error variance in the score

to a degree that a test 'score is considered to be a?fairly stable estimate

of the true score? A value of 0.577 should be considered as a low relia-

bility for a group test (especially for a concept/process test) and is

totally unacceptable as a measure of individual performance. The 95

percent confidence int rval around a score representing achievement on the

organisms Concept/Process test is 9.2 score units (points) wide. This

represents a lot of measurement error for a 41-point test.

TWO judgments related to the test's validity are incongruent. The

first was that the test was valid. The second' was that portions of the

instrument need to be altered or deleted; or, if not deleted, teachers
44

are warned not to place too high a value on these items.



In general, the article provides a bit of interesting information

but is too limited in scope to be considered more than a pilot effort.

Much more work should have been completed before it was reported.



Warren, Gordon, "Essay Versus Multip1,e.Choice Tests," Journal of Research in

Science Teaching 16(6), 563-567, 1979.

Descriptors--*Educational Research; Educational Theories; *Evaluation

Methods; Instructional Materials; *Science Education; Teaching,

Methods; *Test Construction; *Test Items; Testing

Expanded abstract and analysis prepared especially for I.S.E. by Richard B.

Baldauf; Jr. and John Edwards, James Cook University of North Queensland,

Australia.

Purpose

The purpose of this research report was to compare essay and multiple.choice
LI

tests as a 'means of testing the factual content of science learning.

Rationale

The study approaches the topic strictly as an applied testing problem. The

problem is important to science teachers because the type of assessment used

has an effect on instruction and learning. The study assumes that:

(1) Essay and multiple-choice tests have the same evaluation purposes,

i.e., testing factual content.

(2) The percentage correct on each type of test provides an absolute

measure of achievement which is valid for comparing the two types of

tests.

Res,larch Design and Procedure

The non-random sample used in this study came from three classes containing 70

building industry employees.in the 18- to 30-year old age range who were

taking a second-year course in building construction at a London college. The

design, which the author incorrectly describes as "R pre-post no-control-group

design", can be better conceptualized as a delayed, parallel forms, test-retest
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reliability design (Thorndike, 1976). The problem should have been
..

conceptualized inmeasurement rather than research design terms.

An essay and a multiple-choice achievement test, each consisting of five

questions measuring the same factual material, were given with a one week
,

interval between testing. Errors made on the essay test were used to construct

distractors for the multiple-choice test. To compensate for order, the
.

procedure was then reversed with the essay test being administered after the

rultiple-choice test. To avoid inflating the retest results with differences

due to learning, the alternate form re-test was given without prior warning.

Findings

The results of the study are as follows:

Order of Presentation

Essay v. M.C. M.C. v. Essay

Essay 39.55% 40.4%

Multipie-Choice 59.08% 54.3%

Difference 19.53% 13.9%

Results also showed that for the essay-multiple choice order of'presentation,

33.33 percent of students repeated the original mistake, 14.82 percent made a

new mistake, and 51.85 percent who made a mistake originally correctly answered

the,question where it was later presented in a multiple-choice format. Some

opinions volunteered by students about the relative value of essay and multiple

choice examinations are also listed. Test-retest correlations, essential to

the interpretation of the data, are not provided.
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Interpretations

The author claims the results indicate that:

(1) it is easier to obtain-high marks with multiple-choide tests than

with essay tests,

(2) some students believe that in an essay-type test quantity will

compensate for lack of quality, and

(3) essay tests reveal weaknesses that can be hidden in the

multiple-choice tests.

ABSTRACTORS'ANALYSIS

This research report illustrates many,common errors and inappropriate

assumptions found,in classroom assessment programs. It also provides an

example of inconsistencies in argument and a lack of appropriate detail in

presentation too often found in the research literature.

Use of the Literature. In a brief research report, an exhaustive review of

the literature is not expected. However, the sources cited ought to provide a

basis for research which follows and they orsht to be the most relevant

available. Of the four studies cited, Frisbie (1973) and Oosterhof and Glasnapp

(1974), in their comparisons of multiple-choice and true-false test formats,

raise methodological issues which ought to have informed the research report.

Issues discussed included the need for a systematic and objective procedure

for conversion from one tYpe of test format to another, the need to consider a

correction for guessing and the need to consider time difference as a

confounding factor in comparing the test formats. None of these procedures

were incorporated in the report.

Warren's report cites Gronlund (1976) to establish that multiple-choice and

essay tests have a different focus and differing strengths and weaknesses.

However, this delineation is completeIY ignored in the conceptualization of

Warren's study - the two formats being compared only as means of testing

factual content. The final paper by Voss (1974) seems irrelevant to the

issues involved in the research report. There is no evidence of it contributing

to the formulation of the study.
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With the printed indices and information retrieval techniques available to

researchers today, there is little reason for overlooking significant, relevant

research. McCloskey and Holland's (1976) paper would have provided a sound

basis for Warren's research. This paper, which is easily found through ERIC,

is a conceptually well-developed and methodologically sound comparison of

student performance in answering essay and multiple-choice type questions.

Unawareness of Appropriate Contexts. Any regular reader of the literature, or

user of modern curriculum materials, should be aware that science education

has shifted in focus away from factual recall of content. Even the literature

Warren cites (e.g., Frisbie, 1973) deals with higher level cognitive processes.

It is disappointing that such higher level processes and problem solving and

practical skills are not reflected in the testing program.

Although few studies have empirically compared essay and multiple-choice

tests, the philosophical and historical issues related to these two types of

testing have been widely discussed in science education journals (Ford, 1973;

Ongley and Houk, 1969; Thomson, 1970). These studies ineroduce the researcher

to the philosophical and judgemental issues which "must provide the value

framework within which a final decision is made" (Thorndike and Hagen, 1977,

p.21).

Furthermore, although there are situations where either essay or multiple-,choice

tests could be used appropriately, it is generally recognised that each test

fornat has its particular strengths and weaknesses. These differences have

been described both in widely used texts like Thorndike and Hagen (1977, p.

257) and in the popular literature (e.g., Roth, 1978). It is both unwise and

unproductive to use one test format where the other is better suited: In this

research report, the reduction of the questions to simple factual responses,

for the sake of comparability, avoids the strengths of either test format,

producing a comparison which has little value to the serious user of either

technique.

While it could be argued that general issues such as those discussed in the

preceding paragraphs are not the province of a brief research report, an

understanding of these contexts does have implications for the way the study,

was conceptualised and conducted.

62



Definition and Use of Test Formats. The essay questions provided as examples

in the research report are better described as short answer questions

(Thorndike and Hagen, 1977, p. 256) in which a response of one well-written

sentence would provide the required answer. Furthermore, the question-answer

link for these "essays" is rather tenuous because of the very specific nature

of answers required to make the questions scorable on a "factual" basis. To

score a general essay question as either totally correct or incorrect based on

a single, narrow, factual statement, negates the whole notion of essay tests.

One of the main advantages of the multiple-choice technique is that it prOvides

a breadth of sampling of the materials covered. To suggest an equivalence

between one essay question and one multiple-choice question is to deny this

advantage. In addition, an examination of the multiple-choice questions

themselves causes concern. With such excellent references as Klopfer (1971)

ind Hedges (1968) available, science educators are in a position to set

imaginative and well-constructed multiple-choice items. The questions presented

in the report are poor examples of the multiple-choice format.

Definition and Comiparison of Difficulty. Warren's report is based on a

philosophically absolutist view of test difficulty. This posit.ion ignores the

fact that test difficulties are influenced by who writes the test, and the

test format used. Measurement experts have.long agreed that there is ao valid

absolute meaning of test difficulty except in certain types of criterion-

referenced test situations. The myth that marks and standards are in some way

absolute has deceived students, teacher.), parents, and employers for far too

long. Poor student plicement and misleading vocational advice are but two

results of such misplaced faith.

The difficulty of test questions is always determined to some degree by the

person constructing the test. Test questions can be made easier or more

difficult by changing question phrasing, or altering item alternatives, or

altering the demands made of the student by the question. Question difficulty
;

is therefore more 1ikiely to be a function of question design than of test

. format.

63 67



( al.

M.

I

Multiple-choice test items are affected to, a much more mark-d extent by.guessing
-

than essay questions. Furthermore, Thorndike and Hagen .(1.177, p. 205) indicate
, -

that changing the number of multiple choice distractors provi'cied influences_x..
the dirficulty of the test. These.factors lead one to expett...an inbuilt .

_ .

difference in,difficulty between essay and five option multiple-choice test.

where questions are written to maximise test reliability.

,.

Finally, Warren's report implies that learning has not tlken place between

tests, yet the results cited refute this-. The figure of 51.85 percent.for

"original mistake, now correct" for the esiay test followed by the multiple:.

Choice test strongly suggests learnina has ocLurred. This apparently

significant result is not discussed in the analysis.
1

Any of the factors mentioned in this section, alone.or in combination, could

account for the "difficulty differences" that,are used as a basis for the

report's conctusions.

Presentation and Interpretation of Data. A major problem in reading this

report is that there is no detailed summary of data which permits the reader

wishing to explore the problem further to-verify or replicate the results.

The reader must, of necessity, accept "on faith" many of the statements

presented. Detailed results could have been presented without denying the

need for compactness necessary in a research report.

,

The use of averaged percentages as the method of presenting the data is also

of concern because it fails to provide individual item results for equivalent

pairs of qnestions. Unlike the' McCloskey and Holland (1976) article, where a

question by question analysis lends support through replication to the authors'

hypotheses, this study's use of overall averages leaves the reader without the

important detail required for interpretation of the results. In addition, the

lack of standard deviations for these percentages makes it impossible to

determine whether the differences presented are statistically significant or

artifacts of the conversion to percentage process.

Finally, it is unclear how the test questions for the second order of

presentation were written, nor are any examples given. It is not possible
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therefore tb determine if the study's two "experiments" were comparable.

Without comparability, the reversal of the testing procedure adds nothing to

the study.
411.

Relationship Between Results and Findin s. Unfortunately, the report lacks

any,detailed discussion or interpretation. The "discussion" section presents

the study's findings. Nowhere is a clearly argued relationship developed

between the data and the findings drawn from that data. Perhaps it is not

surprising then that the specific findings indicated are not supported by the

evidence provided.

For the first finding, no real evidence is presented to show that "it is

easier to obtain high, marks with multiple-choice tests than with essay tests."

Uncontrolled factors-such as lack of question equivalence, the recognition

versus recall factor, learning, or the specificity-of the correct essay answer,

suggest alternative hypotheses for explaining the 'reported differences.

The second finding aat "some students'believe that in any essay type test

quantity will compensate for lack of quality" is supported by three student'

comments, but negated by several others. The seventeen comments presented do

not Renerally support, nor negate, this position.

Finally, Warren concludes that "essay tests reveal weaknesses that can be

hidden in multiple-choice." This appears to be a value judgement which is not/

supported by any data in the report.

Discussion: This is a very weak piece of research. As such, it is.disturbing

to find it in a widtly respected, refereed resedrch journal. However,,our,

major concern arose from our discussion of the report with our science education

students. For many, publication in a refereed research journal puts the stamp

of respectability on a piece of research. Some readers may therefore be

tempted to accept uncritically, or at least less critically, what they read

therein. Readers who are not already aware of the major weaknesses in this

research report ought to have their attention drawn to them. We hope this

process will help to improve the quality of research in science education.
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Fraser, Barry J. "Developing Subscales for a Measure of Student Under-

standing of Science." Journal of Research in Science Teaching, 15(1):

79-84, January 1978.
Descriptors--*Aptitude; Educational Research; Elementary Secondary
Education; *Junior High Schools; Middle Schools; *Science Educa-
tion; *Test Construction; Test Interpretation; *Test Validity;

*Tests.

Expanded Abstract and Analysis Prepared Especially for I.S.E. by
Rodney L. Do-ran and Samuel J. Aliamo, State University of New York
at Buffalo.

Purpose

The purpose of this study was to develop a "new instrument suitable

for measuring understanding of the nature of science among upper elemen-

tary,and junior high school students and to report validation data from

the administration of the instrument..."
1

Rationale

A widely used research instrument in science educatiop, Test on

Understanding Science (TOUS), was d-7-1oped by Cooley and Klopfer (1961).

This ins.rument measures the understanding of the nature of scientific

inquirY, of science as an institution, and of scientists as people. A

version of TOUS Form W was designed for senit.c high school and a simpli-

fied version for elementary school (Form Ew) aLd junior high school

(Form Jw). This study evolved in response to two concerns: (1) numerous

criticisms of the TOUS and (2) Form Ew and Jw yielded only a single

unMimensional score.

a

Research De3ign and Procedure

A panel of 12 people consisting of educational measurement experts,

scientists, science educators, and school sciehce teachers reviewed TOUS

Forms"Ew and Jw. Modifications and elimination of items were made after

checking for face validity and item faults. The panel modified items to

a seventh-grade readability level and also wrote new items and allocated

items to the three subscales, described below:
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Subscale Measures

Philosophical Relationships among types of statements in

science and limitations of scientific expla-

nation.

Historical-Social Historical perspective; relationships among

science, technology, and economics; social

and moral implications of science.

Normality of Scientists Student appreciation that scientists are

normal people.

These subscales were consistent with Klopfer's (1971) classification of

science education objectives and several of the.criticisms of the TOUS.

According to the author, "the validity of the present subscales rests

initially and primarily on the judgment of these experts. Although the

statistical techniques described later are useful for refining scales, they

certainly cannot be used to transform grossly inadequate scales into satis-

factory ones."

The revised instrument was administered to 176 seventh-grade students

randomly selected from fourteen public and private schools located in the

Melbourne metropolitan area, chosen to be representative of area schools.

Data from this sample were analyzed with the aim of "identifying faulty

items whose subsequent removal would optimize the overall scale statis-

tics." One technique used to enhance internal consistency of scales was

to remove any item whose item-remainder correlation was not significantly

greater than zem 04= .0'). A second technique to improve discriminant

validity was the removal of any item whose correlation with "assigned"

scale was smaller than its correlation with either of the other two sub-

scales. 1nese two methods reduced the original item pool to 30 items.

These "refined subscales" (30 items) were administered to a second

sample, called the crossvalidation sample, to check the stability of the

statistics with a different group of students. The crossvalidation sample

consisted of 1158 seventh-grade students from 46 schools from the Mel-

bourne area. According to the author, this sample "was representative

of the population of schools."
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Reliability estimates (KR720) and subscale intercorrelations were

calculated from the data available win-both the validation and the

crossvalidation samples.

TABLE 1

Number of Items in KR-20 Reliability of, and Inter-
correlations between Subscales

Subscale
No.

Items
KR-20 Reliability
Valid Crossvalid

Intercorrelationsa
P H N

Philosophical (P) 12 0.55 0.51 1.00 0.44 0.41

Historical-Social (H) 12 0.61 0.62 0.42 1.00 0.41

Normality of Scientists (N) 6 0.60 0.53 0.39 0.54 1.00

aSubscale intercorrelations are given below the diagonal fir the
validation sample and above the diagonal for the crossvalidation sample.

From Table 1, one can see that the KR-20 reliabilities of the ,.hree

subscales ranged from 0.55 to 0.61 in the validation study and from 0.51

to 0.62 in the crossvalidation study. The subscale intercorrelation

coefficients were within the range: .39 to .54.

Interpretation

The reliabilities of the three present subscales compare favorably

with reliabilities of the TOUS Fort; W three subscales which ranged from

0.52 to 0.58 for a sample of 2,535 students, as reported by Klopfer (1961).

This i noteworthy as the present subscales are considerably shorter than

those of the original TOUS (12 items as compared to 20). Similarly, the

reliability of the entire present instrument (30 items), 0.77 and 0.78,

compares well with values from the original TOUS forms which ranged from

to 0.76. The author claimed that, although the scale intercorrela-

tions are reasonably large (+0.39 to +0.54) and suggest substantial over-

lap, "the sizes of the intercorrelations are low enough to indicate that

subscales do not measure exactly the same thing." Consequently, he con-

cluded that "sLtisfactory discriminant validity for the subscales" existed.

The author admits that the reliabilities of the present three sub-

scales preclude their use to measure individual student performance but
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states they could be used in several ways by teachers and researchers

in measuring group performance. Also, he concludes that the new instru

ment can be used to identify common specific misunderstandings of the

nature of science among students. The author also states that a third

use of the new subscales would be to compare understanding of the

nature of science after using alternative teaching techniques or differ

ences in such attributes as sex, social class, race, personality, or

attitudes. Lastly, the author concludes that the new instrument differs

from the TOUS Forms Ew or Jw as it provides three separate scores rather

than one single score. Based on the data from two separate samples of

Australian seventh graders, the author claimed thpl "the three subscales

possessed satisfactory internal consistency and discriminant validity

for use in measuring the performance of groups of students."

ABSTRACTOR'S ANALYSIS

The purpose of this paper was to prepare h,-Inew" instrument in the

nature of science area. Many science educators have argued that we do

not need a proliferation of more "new" instruments, rather modifications

and crossvalidation of existing instruments. Despite the .lithor's

repeated,reporting of the development of a "new" instrument, I think

he really modified and validated existing TOUS forms. However, the

reader is not well informed as to how many items from TOUS Form Ew or

Jw were among the items administered to the validation sample or the

crossvalidation sample. Therefore, one can only guess to what degree

the instrument is "new," beyond the utilization of three subscales.

It is clear from the widespread use and substantial criticism of

the TOUS, that it could profit from some research oriented toward

improvement and strengthening. It assesses outcomes in an area of

science education that are attracting increased attention, especially

with middle/junior high school students.

The use of a "panel of experts" is widely used in all areas of

education and can contribute considerably. The size and breadth of

the panel Fraser employed is adequate. However, it is not clear what

criterion the panel used to determine face validity or item faults.
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Was a listing of the three scales and representatiVe--elements_available

for the panel? Was a list of errors common to multiple-choice items-----

aVallable to help the panel judge item quality? How many new items

were written by the panel?

The three scales Fraser chose were consistent with other researchers

in the field. Fraser described his third Scale--the Normality of Scien-

lists--as quite distinct and new while it appears to be very similar to

the original TOUS subscale--Understanding about Scientists. Any further

discussion of what constitutes each subscaie can be best illustrated by

representative items--noticeably missing from the report. Realizing

that journal space is always tight--even sample items from the three

subscales would have added considerably to the impact/ of the report.

The selection of schools and students seemed to be appropriate for

a validation study. The size of the validation sample--176--is marginal

for that important. first stage of validation. However, the reliability

estimates were not different from those obtained with the much larger

crossvalidation sample. The number bfitems administered to the valida-

tion sample was not specified, although 30 of the items satisfied the

two selection procedures used. Thcse statistical procedures were

thorough, well-described and relevant to the study. These 30 "psycho-

metrically acceptable" items were subsequently administered to a separate

sample to ascertain stability of the statistical parameters. None of

the data from the item analysis techniques were summarized, only relia-:

bility estimates and subscales intercorrelations were given.

Most literature suggests a minimum of .70 test reliability for use

to assess group performance, although the author cited references that

suggest that reliabilities "like those of the present subscale are quite

adequate to justify their use in measuring the performance of graphs of

students." Even for such small subtests (6 and 12 items) there must be

concern about the low reliability.

Similarly, the large intercorrelations among the three subscales are

disLounted as being a stumbling block. Perhaps a procedure such as factor

analysis or discriminant analysis would be useful to determine the
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unidimensional or multi-di ensionality i!..:sue. No one would disagree

with three scores providing more information provided they really are

distinct measures.,

The author suggeFts several possible uses, some already being

implemented by himself, for this nameless research instrument. Research

into the assessment of these outcomes is important. It is hoped Fraser

continues to pursue "fine-tuning" of these TOUS-like instruments.
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Fraser, Barry J. "Use of Content Analysis in Examining Changes in Science
Education Aims-over Time." Science Education, 62(1): 135-141, 1978.

Descriptors--*Educltional Objectives; *Educational Research;
*Educational Trends; *Objectives; Science Education; *Science
Education History; *Science History

Expanded Abstract and Analysis Prepared Especially for I.S.E. by
Ronald D. Anderson, University of Colorado.

Purpose

The purpose of this study was to identify the variations over time in

the relative emphasis given to the goals of science education as stated in

the science education literature. The stated goals of science education

found in the literature for the period of 1932 through 1974, at all levels,

were identified. A systematic process then was employed to identify

changes in these goals that took place over time.

Rationale

The number of previous studies conducted in this area is very small.

Whether one discusses specifically research on stated goals or research

on science education goals broadly, it is an area of relatively little

activity. The author cites previous work by Newport (1965) and by Ogden

(1974, 1975) and goes on to contrast his current work with these earlier

studies, both of which used content analysis. One oI the previous studies

(Newport) had shown little change in the goals of elementary school

science over several decades while the other study (Ogden) had shown

"pronounced differences" in the emphasis given to the various aims of

high school chemistry.

The focus of this study, as well as the earlier ones, was on stated

goals cf science education. The actual pursuit of goals in the classroom

was not studied nor was it assumed that stated goals would necessarily be

reflected in school practice.
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Research Design and Procedure

The author found 117 publications released between 1932 and 1974

which contained stated aims of science education. These references per-

tained to all grade levels and included 1,547 stated aims. These aims

were classified using aalightly modified form of a classification system

developed by Klopfer (1,971). For purposes of the analysis of their data,

the 117 references were divided into three categories: 1) those which

pertained specifically to curriculum projects, 2) all other papers

published prior to 1960, and 3) all other publications dated 1960 or

later. In collating the results of this analysis, two indices of impor-

tance were used for the goals identified. The first index was the number

of stated aims in each major category of the classification system

employed. The second index was the number of references stating at least

one aim that.fit within a given category. These numbers also were

expressed as proportions of the total number of references in a given

group (1, 2, or 3 above).

Further analysis was conducted by converting the proportions of

stated aims and references to ranks and using Spearman's rank-order

correlation to determine the correlation among the ranks of the various

categories for the three groupings of the studies cited above.

Findings

The analysis established a correlation between studies published

after 1960 and studies pertaining to curriculum projects of .89 for the

references and .95 for the stated aims. Whert comparing those studies,

published before 1960 and those published in 1960 or later, the correla-

tions were .84 for references and .81 for stated aims. The correlations

between studies published prior to 1970 and those pertaining to curric-

ulum projects were .63 for references and .68 for stated aims. While

describing these relationships as relatively high, the author does cite

two "noteworthy differences" which are apparent in the tabulated data.

_ A category pertaining to theoretical models was,rated as being relatively
_

more importani-in-the-references published in 1960 or later than in the
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earlier references. Theoretical Model's were rated evert more highly in

those references pertaining to the curriculum projedts. A second differ-

ence noted was the.consistently lower ratings of imPortance given to

applications of knowledge in those references pertaining to the later

period or to curriculum projects as compared to those reierences pub-

lished prior to 1960.

Interpretaticins

The major conclusion reached in this study is that there is a

"relatively high overall similarity" between the emphasis given to the

various aims of science education in recent years relative to the empha-

sis given in the earlier period and the emphadis within curriculum
. P

projects. In addition to this major conclusion, various applications

and implications of the study are noted. It is cited as a basis for

curriculum evaluation where it can serve as a baseline against which

the st:ted aims of a curriculum project could be compared. A further

I'

app4c tion in the realm of curriculum evaluation would be as the basis
,,

fox/selecting the battery of scales to be used in curriculum evaluation.

Filially the author notes that the study illustrates the usefulness of

content analysis as a science educatiouresearch technique, an applica-

tion og it which is not frequently employed.

14.
ABSTRACTOR'S ANALYSIS

Although the author of this study is persuaded that "perhaps the

greatest merit of this article is that it has illustrated the general

usefulness of the technique of content analysis in science education

research," this writer is convinced that greater significance should be

attached to the fact that the study is directed to a largely unresearched

area: science education goals. While goals are not infrequently discussed,

in the research arena they are usually assumed and not critically examined.

Goals are largely unresearched. Many different facets of this arena are

deserving of more careful study as will be discussed in moxe detail. This

study was directed reward changes in science education goLs over time.
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Its major contribution is the identification of their relative stability

over time.

Although some reservations about dnis conclusion will be noted below,

the conclusion stands--science education goals have been relatively stable

over recent decades. This conclusion -aises the question of whether or

not science, technology and society have been as stable as these goal

statements. This is obviously an area that needs study. it is not simply

a matter of historical interest; major attention needs to'be directed to

the question of whether or not the goals of science education as promul-

gated today are consistent with the setting to which tp(ey pertaln, i.e.,

our science, technology, and society.

While the validity of the study at hand is by and large not the

subject of challenge here, a few reservations could be expressed which

may temper the conclusions to some degree. First of all, the correlation

coefficients found are described as being relatively high, as is the

inferred congruence between ehe emphases placed on different aim cate-

gories. While this description certainly is aPpropriate for correlation

coefficients such as .89 and .95 and probably even .84 and .81, this con-

clusion is not so certain with respect to correlation coefficients such

as .63 and .68. If one assumes the size of these coefficients is not

restricted due to violation of assumptions such as homoscedasticity and

unrestricted variability (assumptions not examined in the article), it

is difficult to attach an 'adjective such as "high" to these correlation

coefficients. Squaring the correlation coefficients and coverting them

to a percentage, of course, tells us how much of the variance of the otL

variable can be predicted from the other. These two correlation coeffi-
,,,

cients, .63 and .6(8, give percentages of 40 and 46 respectively. -Using

these more appropriate numerical indicators of the degree of relationship

it would seem more appropriate to describe it with a word likei"moderate

rather than "high."

A second matter worthy of mention is the fact that changes of empha-

sis within goal categories were not analyzed, i.e., we do not know how

much shift in 'emphasis took place within each of the several goal cate-

gories used in the analysis. The author clearly identifies this limitation
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of the study and it should be so noted. It leaves one with the question,

however, of whether or not the conclusion about the.high degree pf rela-

tionship between goals over time would have been moderated if an mnalysis

'had been done of shifts in emphasis that took place within each of these

major categories. Have the specific goals within each of these cate-

gories shifted with time to remain consistent with science, technology

and society as we know them today?

Upon reviewing the overall design of the study, one wonders if

further useful information would not have been obtained if the data had

been broken down further according to their source, e.g., scientists,

teachers, and science educators. If significant differences were found

in this realm, the knowledge could have a significant bearing on our

attempts to uniarstand such matters as the apparent failure of Mally of

the modern science.curriculum project materials to be fully implemented

. in the schools in the manner intended by their developers.

Reviewing this study and its relationship to the sparse matrix of

extant studies in this arena makes obvious the lack of attention to this

important area of research. In contrast to the.plethora of research in

some other areas, there is a dearth of work in this realm. Yet it is

an area'of critical importance; the old question of "what knowledge is

of most worthr has not lost any of its relevance. Further, there are

many facets of this arena that are amenable to scholarly attention with

a variety of research methodologies.

There are some aspects of this arena that are fairly well understood.

Just what the stated goals of science education are is reasonably well

established through studies such as the one under consideration here. In

addition, but not quite as obvious, the goals which are actually sought by

teachers in the classroom are not the same as the stated ones. This

conclusion is one of the major inferences to be drawn from thp recent

work of Stake et al. (1978). Thl-a extensive research, utilizing trained

observers in selected school systems across the country, provides abundant

evidence of this inference.

This apparent discrepancy between stated and actual goals leads

directly to consideration of some of the following research questions

which are posed as among those needing attention.
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To what extent do stated goals vary among teachers; scientists,

and various segments of the public?

To what extent do teachers agree (as reflected in classroom

practice) with, the commonly stated goals?

Why is there such a discrepancy between stated goals and those

actually sought?

What science education goals would be inferred from a systematic

analysis of today's science, technology and society?

How can the process of goal setting (stated and actual) be

influenced?

Obviously the above listing of questions-is not exhaustive but may

give some indication of the fertility of this research area. With such

a range of questions, this area lends itself to a variety of research

techniques such as philosophical analysis, delphi techniques, various

survey techniques and many others.

The importance of this area of research may be illustrated by the

findings of recent "time-on-task" research such as that of Berliner

(1975). By and large we can teach whatever we take time to teach. Yet

we continue to devote our research to how to go about teaching science

and largely ignore what should be taught in the time availlable. The

question of "What knowledge is of most worth?" was never more relevant

than it is today. It deeerves our attention with whatever help can be

obtained from the mafty modern research techniques at our disposal.
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Rubba, Peter, "Do Physics Teachers Have Special Inservice Needs?" School

Science and Mathematics, 82(4):291-294, April, 1982.

Descriptors--*Educational Research; *Inservice Education; *Inse'rvice
o

Teacher Education; *Physics; Science Education; *Science Instruction;

Secondary Education; *Secondary School Science; Teacher Education

Expanded abstract ancl analysis prepared especially for I.S.E. by William R.

Brown, Old Dominion University

Purpose

Two questions were part of this inservice needs assessment. (1) What are the

inservice needs identified by at least 65 percent of the physics teachers?

(2) Do physics teachers' top inservice needs differ from those of the science

teachers in general?

g

Rationale

The investigator presents the premise that inservice education is more effective

when consideration is given to the participating teachers' needs. Teacher

opinion of inservice sessions is Lhe definition 61. effet.tigc..... One text is

cited.

Research Design and Procedure ,

The sample size was 79 physics teachers out of a total of 403 science teachers

who returned needs assessment instruments. The return rate was 41 percent.

The sample was stratified across 78 Office of Eiucation Regions in the state.

One science teacher was selected at random for every five in the region (20

percent).

The instrument used was the Moore Assessment and Profile. Irt consists of 117

statements organized under six categories. The reliability is .97 using

Hoyt's analysis of variance method. Construct validity was established using

factor analysis. The 13 identif able factors accounted for 73 percent of the
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total variance. Data were reported by percentage of "ni ch needed" and

"moderately needed" categories:grouped together. A t-te.t was used to compare

the physics teachers' group mean to that of the entire sc ence teacher sample.

Findings

The physics teachers identified 13 inservice needs. The heeds can be summarized

to indicate that physics teachers desired to gain knowledge and skills which

could help them make physics instruction receptive to individual learners.

Six of the 13 needs were shared with all secondary science teachers. Four of

the six needs were in the category of be4er understanding of students.

Interpretations

It would appear that physics teachers share a number,of their top inservice

needs with'secondary science teachers. Physics teachers also identify certain

knowledge and skills associated specifically with physics instruction.

ABSTRACTOR'S ANALYSIS

The purpose of this assessment was to determine practicing teachers' perceptions

of their own inservice needs. Although s4f-identification of nee(ls probably

helps to make inservice sessions more palatable for most participants, external

idenFification may be necessary to improve teacher effectiveness. For example,

if physics teachers are relying heavily on mathematical abstractions, they may

be turning,off many students. The teachers may need to be "told" of this

problem. Inservice sessions might be necessary to help mathematically oriented

physics teachers convert to other approaches. Perhaps inservice sessions

should be designed based in part on internal assessment .nd partly on external

input.

Another factor to be considered is how to determine the effectiveness of

inservice. Teacher opinion may be one way, but change in teache--3tudent

behaviors may be another gauge of effectiveness.
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A couple of questions arise as to how useful is the information collected in

this study? Why was 65 percent established as a level to identify major

needs? A rationale should be provided to clarify this figure.

The return rate was low, although not unusual for a survey study. What follow-

through procedures could have been used to increase the 41 percent ret4rn

rate? Only 8 percent of the total science teacher population from grades 6-12

responded to the needs assessment instrument (20 percent sampled x 41 percent

return rate). Physics teachers contributed 20 percent of the returned

instruments (79 out of 403). Although the return rate for physics teachers
,

'was high, the overall return rate was low. How much confidence can we assign

to extrapolation based on only 8 percent of a population? Needs assessment

questionnaires are of little value for making decisions unless measures are
,

taken to assure a high return rate.

,
,
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IN RESPONSE TO THE ANALYSIS OF

Rubba, Peter. "Do Physics Teachers Have Special Insprvice Needs?" by

William R. Brown. Investigations in Science Education, 9( ): ,1983.

Peter A. Rubha

Southern Illinois University at Carbondale

fn a recent issue of Investigations In Science Education Brown (1983) presented

an analysis of the research report, "Do Physics Teachers Have Special-Inservice

Needs?" (Rubba, 1982). This response has been prepared to clarify five points

of confusion which may exist among those who have read the report and Brown's

analysis.

First, the author's professional curiosity and the utility of the inservice

teacher needs data which would be collected provided provided the rationale

for the study. This, the author believes, is impli.ed in the opening sentenc2

of the report's second paragraph.

In preparation for designing a number of inservice activities for
sci,ence teachers, the author completed an inservice needs Assessment
ou a random sample of the 4956 Illinois science techers in grades

throughtwelve. (Rubba, 1982, p. 291)

Second, nowhere in the report is an attempt made to define teache"\effectiveness

or deal with means for determining the effectiveness of inservic teacher

education, nor does the author see the need to do so. The study mas a survey

of practicing science teachers' perceptions of their inservice needs.

Third, further support for the "...premise that inservice education is more

' effective when consideration is given to the participating teachers' needs"

(Brown,,1983) can be found in Edelfelt and Johnson (1975) and Tyler (1979).

Still, it needs to be understood that the author neither stated in the report

nor holds the view thpt teachers' perceptions of tiieir needs provide a

sufficient base of inforration upon which to develop inservice activities.

External input also is a necessary source of teacher needs information.

4'
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HdWiVer, it is the author's experience that attention to teachers' perceived

needs is particularly valuable in initiating a continuing program of inservice

activities and in establishing an atmosphere of trust with a group of teachers.

External input on the teachers' needs, whether collected by the inservice

educator or another source, is more likely to be accepted as valid by the

teachers once the inservice educator has helped the teachers meet their

perceived needs.

Fourth, the 65 percent need identification level was established by the author

to represent an appropriate level of consensus. Another researcher may have

selected a different standard on a similar basis.

Fifth, based upon respondent comments written on a number of the instruments,

the author speculates that the low percentage of returns was due, in part, to

the length of the Moore Assessment Profile, and in part, to a code number

having been placed on the instrument to identify those who would receive

another instrument during a second mailing (which occurred two weeks after the

first) (Rubba, 1981, p. 273)
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