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ABSTRACT

The present Topic Classification System (TCS)
developed out of a 7=-yeav perlod of tresearch and supplements an
earlier systewm (Aschner, Gallagher, 196f%f). The purpose of the systenm
is to indicate 1) level of conceptualization (data, concept, or
generalization); 2) the style of thinking (activity, description,
explanation, evaluation-justification, evaluation-matching, or
expansion); and ) the emphasis oI thc instructor on skill or content
in classroom discussion. A study was conducted to use the TSC to
corpare teacler insvructional strategy when variables of subject
matter, te¢acher background, student ability, and concept to be taught
are held cornstant. Subjects were six biology teachers and their high
ability students using the Biologicil Science Curriculum Study
(BSCS)« Discussion sessions of each class were recorded for three
consecutive days while the teacher was introducing the subject of
photosynthesis. Fach script was divided ¢nd classified by two staff
meabers indefrendently. Significant differences wvere found between
teachers in gcals and levels dimeneions but not in style. Teachers
talked most, tut with substantial ditferences between teachers in
teras of asount of student talk allowed. Those students showing
greatest degree of verbai expression (more boys than girls) also
shoved greater prcficiency according to grades and tests. The TCS was
a useful analytic system for describing teacher=-student interaction
and comparison of various instructional patterns. (Iaplications for
research and teacher training are discussed.) (J85)
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Is teaching an art? Indeed, it is, Perhaps too much of one,
Surgery was once too much an art and many peopiae died as a result., Cooking
is an art, and while few people die of it these days, drugstoras do a
thriving business i{n remedies for misbegotten creative culinary efforts,
Por when & sct of skills is in a developmental stage where people say,
"It is an ort," they mean aevergl things, Pirst, that there are only a
very ‘ew persons who have the skills that caﬁ identify them as highly
effective practitioners, as 'artists,' Second, even these 'artists'
cannot give a systematic account of how they practice their ‘art,; and
they are reduced to modeling their performance for those who would learn
from them. But it {s hard to imitate the true artist,and his genfus too
often dies with him,

Those interested in the improvement of education and teashing would
1ike to remove some of the mystery of the art of effective teaching through
systematic study. Rarliev attempts to study educational programs adopted
8 type of research design that had worn well {n the biological-medicel
setting, PFigure 1 shows such a design, It {0 easily recognized as the
wvay to test & new drug or cold vaceina, Two groups sre selected randomly
from & populAtion to protect against sampla bias, and while one grovp
(Exper imental) gets the vaccine, the other (Control) is given a placebo
or pink pill to guard against rccovery due to tuggestion, BExtensive
tiats are given at the posttest period to determine if the tew medicine

wan more effective than the placedo,
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It 15 easy to conceive of an analougous educational siudy attempting ‘
to evaluate the 'new math' program, ‘The sample {s randomized, extensive
tests are given to both groups before the program is instituted, and
periodically sfter the program has been in progress. The control group
continues to receive the standard program while the experimental group
is immerscd in the new one.' While there can be a superficial analogy
* between the medical and educatlonél situations, there are some good
reesons why this model has little payoff for the educator who wishes to
know how to improve educatisnal programs,

The difference lies in the nature of the treatment variable, 1In
the medical experiment there is great care tsken to insure uniformity of
treatment, One dose of vaccine {s identical to another, But in education
vho can say that the 'uew math' taught by Mr. Cone is tho same as the 'new
math' taught by Mise Ascreme? Wide treatment variation can thus be expected
in the educational experfsment, Even worse, can we deacribe the tyveatment
at all? PFor the treatment turns out to te a fantasticaliy complex set of
soclo-psychoseducational variables,

Psychologiets have their black dox in the human mind where they see
stinulfi go in and responses come out but can only speculate vhat actions
and processes have occurred in between, The educator has his black box
aleo, the classroom! Extensive investigations have been executed studying
the varisbles going into the black box in terms of teacher characteristics,
student ability and parsonality, Siweilar res:zarch has been devoted to
snalyeing the outcome variables of achievement and performance, all the
vhile speculating what might be going on inside that black box, with

11ttle concrete results. Por example, & review of the literature on



teocher personality (Getzels and Jackson, 1963) yielded the following
ceaclusion:
Despite the critical importance of the problem and a
half century of prodigious research effort, very little
{8 known for certain about the nature and measuremant
of teacher perscnality or about the relation between
teacher personality and teaching effectiveness, (p. 574)
But the educator is fortunately in a botier position than the psy-

- ¢chologist to open his black box and look inside, What he neceds is &
tecitnology that will allow him to reproduce the teaching process, and he
has that in audio and video tapes. He needs aleo some model or system by
vhich to orgaufze the myriad of behaviors in the classroom go that something
of instructional value and theoretical aignificance can be deduced,

In the last decade, many different investigato.s took many different
spproaches to the classroom investigation, Among the most important were!
Aschner, Gallagher, et al (1965); Bellak, Davitez, at al (1963); Flanders

{1965)} Hughes (1959)} Parkins (1964); Spauldieg (1963)} Tedba, Levina and
Blzey (1964), etc,

The Topic Classificatian System

v
The present clasaification system developed out of a seven-year period

of research and supplecents an earlier system (Aschnur, Gellagher, et al,
1965), Both of these systems owe much of their conraptualizations to the
theoteticsl work of Guilford (1956, 1959) and his evolving structure of the
fntellect, The operations dimension of his wodel can do seen in doth the
present and previous models although sieable modifications have been made

from the original Guilford projection, The purpose of this system of topic
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classiffcation {¢ to indicate the level of conceptualization, the atyle of
thinking and the emphasis of the instructor on skills or content iun
clasaroom discussion. Figure 2 gives a schematic picture of the three
dimensions in this system which allows tho invastigatar to analyze sub-nnits
called topics in terms of instructionally relevant variables,

Each investigator in the field of classroom interaction has felt tho
need to establish some units for'éhe purposes of analysis, In this system
the term topic is used to delinsate & unit where the focus of classroom
discuasion canters on a given action, concept or principle, Clessroom
discusalons do not nacessarily follow orderly sequences, Therefore, the
length of tiue spent on a subject under discussion determines Lts status
as a topic. A more thorough description of the topic, ite divisions and
classifications, are given in Gallagher, Shaffer, et al (1966).

In a given one-hour class session, one normally expects tc find
botween 15 and 25 Topics, These, in turn, can be grouped under larger
headings entitled Themes. A Theme is a unifying elewment for a group of
related topics which represents a larger idea encompassing a sories of
topics, One would generally expect to find one to four thewmes for one

houtr's script,

Content-Skills

This dichotomous dicension refers to distinetly different teaching
goals, Content vefers to the goal of injecting a given body of knuwledge
fato the student, Information, ideas, or concepts are presented to the

. student and he is expected to absord them,




The second area, Skills, refers to the goal of teaching the studont
a8 sot of behaviors or skills which will enable him to master successfully
eituations that he wili meet in the futute, Such activities as instruction
in reading skills, learning grammatical rules, mastering mathematical
operations, are referred to as Skills, Iucluded also are the broader
concepts of learning the methods of sciennific investigation, learning

how to design and exccute an experiment, how to handle data, etc.

Level of Conceptualization

Oue weaknass of previously constructed classification systems has been
their lack of consideration for the lavel of conceptualization, In a
curriculum whore the importance of an idea is judged crucial, a classifi.
catfon system should {ndicate whether or not the clase ie generally
operating on a high or low abstract level, The three levels utilieced
in the present system sre crude and e deliberately liaited view of &
pore infinitely complex abstractional ladder. Data represents the dise
qussion of specifics, the {ndividual event or instance, the perscvnal
anecdote, the concreta lavel of hapzenings, Jongept represents a certain
degree of abstraction of data to general ideas and their applications or
asgociations, Generaliration reprezents the larger ideas or concepts in
velationship to one another as found in a scientific law or the general

principles of economice or history,

Style
This dixersion deals with the style of thinking evident in the dis-

cussion held {a the claseroom, Xt focusas on how information s deing

processed, thn focus of a topic in a class session can be on Description,




or the defining or describing of aspects of a concept or event; on Expansion,
which would lead the group off to other lines of thinking or encoucage new
associations; on Explanation, which would focus on reasoned argument through

sequential deductive steps of thinking; or Evaluation-Justification, which

reveals an attempt to make a decision and then explain the reasons for the

judgmant; or Evaluatfon.Matching, whxch depends upon the presence of pre-

viously eatabiished criteria for judgment and attempts to match events or
circumstances to those criteria Activity refers to student work in the
classroom other than dfscusafon, This can be doing math exercisas, an
experiment, role playing, correcting grammar in written sentences, etc.

In applying the classification system to the scripta in the present
study, a procedure wus followed that had been found workable i{n & previous
resecarch project (Gatlagher, 1965), Two judges would indspendently rate
each script, first mn2king topic divislons and then classifying, This {s
done by seeking the topfc focus or central idea of the passage, Naming
the topic often helps in fixing the focus, and when the focus changes, & new
topic has begun., These Judges then would consense their decisions on
classification, If any decfsfons remained unresolved os & result of this
consensus meeting, thay were trought before the total staff for discussion
and sometiwas used for modification or extension of estadblished rules,

It was found necessary to consistently use two judges siunce it was
difficult to keep a firm frame of reference on the entire system,and
contensus helped iron out tendencies to overlook a category or overemphasise
& category during & classification sassion, Reliadbility in this case is
not determined by a comparison of the two individusl judges but rather

betveen two teame of judges operating in this fashion,
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Figure 2 portrays the three dimensional classification system, A.
topic can be classified in each of the three dimensions, Thus, a topic
whose focus would be on the definition of an autotroph would be CONTENT-
CONCEPT-DESCRIPTION, A topic whose focus would be on how to record data
stemming from a clasa laboratory experiment would be SKILY.S-DATA-EXPLANATION,
and so forth,

Table 1 gives some examples of topics that would fall into various
cells of the present classification system, By following the columns up
in Table 1, the reader can grasp the change in abstraction level, By
following the rows across, one can see the change in style and cmphasis,
The Content vs, Skills dimension is not included in this table. Two

examples of this distinction would be:

Skills = The description of a microscope and how it is
to be used in collecting observations,

Content - The discussion of the history of the microscope
and its invention,

Skills « The learning of rules for sonnet construction
preparatory to writing a sonnet as a class project,

Content - Learning the rules of sonnet construction without

explicit student application or personal use,
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Procedure

Statement of the Problem

. /'
The purpose of the present study was to use the topic classification

system to compare teacher instructional strategies when variables of
subject matter, teacher background, student ability and concept to be
taught are held constant,

Previous attempts to observe 1nstru6tional content and style hava
often been defeated by the large number of variables that might influence
classroom poxrformance. Tt was thie Intent of this study to have the majox

portion of the varilations due to teacher instructional strategies,

Subjects
The subjects in this study were six biology teachers and their high"

ability students who were studying the Bilological Sciences Curriculum

Study (BSCS) Blue Version Molecules to Man, All of the teachers were

ingstructing the classes in suburban communities outside of a metropolitan
area and all had had some previous training contact with the BSCS program,
All teachars who w:re contacted agreed to participate in the study,

The students were cclected for these classes on the basis of high
ability and/or high achievement, The aptitude scores for five of the six
class groups were obtained and transformed Into standard scores, The
sixth school maintained a policy of not releasing aptitude scores and
thus, these were unavailable. The five groups showed the general character-
istics'expected of honors classes with mean aptitude scores falling between

+1 and +2 standard deviations above the mean for both boys and girls,
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Curriculum Content

The Biological Sciences Curriculum Study, organized in 1959 by the
education rommittee of the American Institute of Biological Sciences,
represents one of a number of reform movements in curriculum development
for the schools (Schwab, 1963)., By the middle 1950's, many physical
scientists and wathematicians had become increasingly disturbed regarding
the content of the material preseﬁted in their speciality at the secondary
school level, Whatever the field of speclality, a review of existing
textbooks showed that attempts to squeeze new information into traditional
texts had only created a weird patchwork quilt from which the most brilliant
student or the most capable teacher was hard put to extract important
generalizations, (See Bruner, 1960).

Groups of scholars in the various disciplines took it upon themselves,
often in coope;ation with educational personnel, to design and construct
new sets ¢f curriculum materials that would reflect more adequately the
status and intent of the sciences, These ventures, supported, in large
part, by financing from the National Science Foundation, have played a
highly significant role in secondary educaticn during the past dzcade,
(See Goodlad, 1964),

This group, like others of similar nature such as the Physical
Science Study Committee, the School Mathematics Study Group, the Chemical
Bond Approach, etc, had as major goals:

1. The presentatfion of a structure of important inter-
locking ideas and concepts that lie at the heart of their

discipline, They were willing to sacrifice breadth of coverage
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of an area so that the students could grasp this essential
structure,

2, They were committed to the idea that one of the best
ways for a student to underetand science was to act like a
scientist, Therefore, he should play an active role in the
conducting of experiments and in performing in the scientist's

role as much as was feasible.

rd

Three major versions of the BSCS curriculum effort have been published,
The 'blue' version, that presents a systematic portrait of 'Molecules to
Man,' $s the version that was used in all classrooms in the present
experiment,

While the BSCS has attempted more large-scale evaluation (See Grobman,
1962) than most of the other projecis, the very nature of comparing
hundreds of clusses and thousands of students tends to obscure factors

internal to the classroom that &are potentially related to achievement.

Method

The selection of the concept photosynthesis to be used as the focus

of the recordings was made in consultation with the BSCS staff at Boulder,
Colorado, who felt that this concept would give maximum latitude for the
development of important ideas and guneralizations, The Blue Version of
BSCS was chosen in preference to the Green or Yellow versions on the basis
of geographic availability of classrooms to the 1nvest1gator..
Arrangements were made tu record each of the classes in their dise
cussion sections for three consecutive days while the teacher was intro-

ducing tha subject of photosynthesis, In each instance, the instructor
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informed the investigators as to what date they would begin the discusaioﬂ
of this concept, The arrangements were then made to record on that date,
Xt is interesting to note, in passing, that there was a range of about a
month-and-one-half us to when each cf the instructors reached this point
ia thelr year's sequence,

The technical arrangements were the ssme in each of the recorded
sessions, Three directional microphones were used and the resultant
sound was placed into a mixer thence into an Ampro tape recorder, At
least one of the staff members of the project and sometimes two were present
during the recordiug apd helped arrange and balance the sound, One day of
practice was used in order t¢ establish appropriate sound levels and also
to acclimate the students to the presence of the equipment before actual
recordings were taken,

The observer in the classroom had 8 seating chart svailable to hin
identifying the students and attempted to take continuous notes, identifying
the speaker wherever possible, The translation of the recording into ¢
final tapescript for analysis followed this procedure, The observer who
was present {n the classroom would listen to the tape recording and tlen
dictate into a dictaphone what he heard on the tape and recalled from his
notes, Thir was found to be most preferable to a secretary attempting to
take tha information directly off of the tape since the specialized vocabu-
lary and the general difficulties of comprehending scctly spoken voices
mide direct secretarial transcription too difficult, This dictated rough
draft was then edited and corrected by ths abserver and one other member

of the staff end & final tapescript was thus produced.
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Each eé;ipt was then divided and classified by two staff members |
incependently, They then met and consensed their judgments, Often this
meant pointing out to the judges that they had overlooked some category
criterion, When differences remained, the script was brought before the
six staff members of the project and a resoiution obtained, These scores

were then used as the bases for further aralysis,

Analysis
While much of the information collected was of a descriptive nature,
inter-classroom comparisons were made wherever possible, Since discrete

categories were involved, non parametric methods were used to t:st for

differences,

_Reeults

Topic Classification System

Teble 2 presents a summary of the percentage of topics occurring in
each dimension of the Topic Classification System for each classroom, The
total number of topics for the three days of recordings ranged from 45 to
61, or about an average of from 15 to 20 topics per c}aas session., Since
there were variations in the length of class period, the key data here are
presented in the form of percentages,

In the first dimension of the system, Goals, there was a substantial
difference between teachers in terms of their overall instructional strategy.
Students played a very minor role in determining classroom activities or

initiating topics, The percentage of Skills topics ranged from zero in
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YANCY and ZORBA to about 30% of tht. total in VIRGXL and WILLIE, The
majority of the Skills topics found in th2 present study were focused at
the Data and Concept Jevcl of abstraction, They ranged from the specific
of "How to work with this tube of chlorophyll' to 'How to obtain a pH
value with indicator dyes' to the more general topiecs focusing on 'The
value of using chromotography in collecting data' and 'The use of constants
in scientific formulae,' '

The purpose of the Skills Eopics seemed to be on the development of
greater student aptitude to act in the role of a sclentist and appeared to
be directly related to one of the major goals of the BSC5 program, teaching
sclence as inquiry, Despite this common goal, there was significant
variation between the six classes in terms of the frequency with which
these matters were focused on in class discussion,

This does’not mean necessarily that those teachers not showing any
8kills topics in this analysis did not pay attention to this goal, It
is quite feasible that in laboratory sessions or in discussions with

individual students these topics did receive attention,

In terms of the Level of Conceptualization, Table 2 again shows

substantial differences in the percentage of topics used in the current

class sessions. At the highest level, Generalization, which demanded a

focus on a large idea with broad application or a discussion of an abstract
system, the range of percentage of total topics was from 2 to 16%, 1In
those classes receiving the higher percentages, there were discussions on
the interrelated parts of the photosynthesis process, discussions of glucose

conversion to starch and several generalizations on the nature of light,
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An interesting pattern was revealed in YANCY where 95% of sll topics

were found to be at the Concept level with little Data or Generalization

baing focused upon, There 1s reason to believe that the Generalization

level is hard to attain without a substantial acount of concrete data
present in the studentsa' perception or memory bank, VIRGIL and WILLIE hoth
showed an affinity for discussions focusing on specifics (27 and 32 % Data
topics) which corresponds to tre presence of Skills topics in their classes.

A Chi Square test on the proportions involved under Level of Abstraction

indicated a highly significant difference between teachers on this dimension,
In the third general dimension of the classification system, Style,

there was a fairly common pattern revealed zcross all ;1x teachers, with a

great emphasis on topics in the areas of Description and Explanation,

From 71 to 85 7 of the topics fall in those classifications in the present

sample, There were few topics which dealt with Evaluation or decision

meking of any sort, <%he greatest variation in Style categories was found

in the Expansion dimension, with URIAH showing 227 of the topics in this

dimension, while YANCY revealed a low of 8%,

One can rote also that the Evatuation-Matching category was hardly

used at all, This means that judgments made on the basis of a matching of
ifnstances or data to an established criterion or criteria was one type of
topic that rarely was seen in these classcs, The high percentage of
Expansion topics in URIAH was due to some degree to his extensive use of
graphs in class discussion, The translation of data from one medium to
another, from figural to verbal, was one major criteria for the Expansion
category, A couparison and contrasting of two or more ideas also increased

the Expansion topic count in that instance. A Chi Square test of the
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difference between teachers failed to reveal significsnt difference in Style
and suggested that the patterns gshown by these six teachers were consistent
with one another with the emphasis in all resting strongly on the dirv:nsions

of Description and Explanation,

Overall, there were significant differences betweeﬁ teachers found in
two of the three major dimensions of the Topic Classification System, In
Goals and Levels, there were sufficient teacher variations to suggest that
the individual teacher was having a substantial impact on how the biological
concepts will be presented in class discussior in these dimensions, Only
in the Style dimension did the teachers seem to show some uniformity of

pattern,

JTeacher-Student Talk

One of the functions of class discussion is to allow the student the
opportunity to clarify.his limjited understanding of new concepts and
enrich his conceptual field in the topics considered crucial by the teacher
or ac introduced by the students, As Schwab stated:

Discussion of a certain sort is indispensable for
the development of the intellectual arts and skills
required to traverse a pethway of understuanding,
(Schwab, 1333, p. 430)

In addition, discussion can serve as a stimulus to greater motivation
on the part of the student and eacourage some student modeling behavior
of the teacher, Accordingly, an attempt was made in the current analysis
to discover the degree of student participation {n the current classes,

The number of lines spoken by each student and the teacher were
counted as they appeared on the tapescript, Total student line scores were

obtained and these were translated into percentages for the purposes of

comparison,
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2
Table 3 shows the percentage of total teacher talk by topic classi-

fication and by class group, This figure was obtained by taking the total
number of counted lines in the tapescript and dividing the number of lines
attributed to the teacher, In total, the range of perceniage of teacher
talk extends from 66% in URIAH to a 95% in XAVIER, 1In all classes, there
scems to be & consistent tendency for the teacher to speak from three to -~
four times as much as the students,

In clasces such as XAVIER with 95% teacher talk, and ZORBA with 897
teacher talk, the character of the classroom seemed more of a lecture
punctuated by questions asking for short answers on the part of the students.
In classes such as URIAH and VIRGIL the total percent;ge suggests that
there were discussions going on in class session with significant pileces
of cognitive {nterchange from the atudents,

Two statistical analyses were done on the data in Table 3, The first
question asked was whether chere was significant difference betwaen teachers
in terms of the percentage of talk they do in topics of each Style classi-
fication, In all of the topics labeled Description, the percentage of
teacher talk can be seen under this category for the six classes in Table 3.
The range of teacher talk is from 97% in XAVIER to a low of 76% in URIAH,

A Kruskal-Wallis, Non-Parematric Analysis of Varience, indicated that ther=
was 8 significant difference between teachers in the smcunt of teacher

talk per class in topics of this character, Sinmilar levels cof statistical

significance were found in topics related to Explanation and Expansion,

While there was a trend also on topics related to Ivaluation, the results
did not reach levels of accepted statistical significance. It seens quite

clear on the basis of this and previous analyses that there were substantial
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differences {n teacher style in terms of amount of student talk that teke;
place in the classroom and that these remain fairly consistent from one
Style classification to the next,

A second analysis vas done to sce if tha teachers show differences in ’
their own style of response depending upon the kind of topic that was
involved, The question asked was whether a teacher talked more in Description
topice than in Explanation topicé. or whether he encouraged more student
participation in ona type of topic than fa another, Did the teacher change
his style or strategy of spproach depending upon the kind of topic that
vas bdaing discussed? A Kruskal-Wcllfs Analysis of Variance was calculated,
and in none of the gections was there a significant dlfference obtained,
This lack of significance f{ndicated that the teachers generally iept the
¢ame proportion of teacher-student talk rapardless of the type of topic
discussed, None of the teachers afgnifleantly changed their approach on
the basis of the topic being discussed., 1In other words, they kept the
same style throughout,

<
/

The overall portrait that is drawn here is that the teachers do the -
1ion's share of the talking in discussion sections even to the point of
alwost completa lecture; there are substantisl differences between teachers
{n terms of amount of student talk allowed in class sessions, and teachers
temain faternally consistent ia amount of talk allowad regardiess of the

type of topic discussed in the Style dimension of the classification system,

Bxpressive vs, Nonexpressive Students

. Another matter of concern to teachers revolved around the nature of

the students who contribute substantially to cless discussions. Are they
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really the topnotch students adding to their conc:2ptual network by éheir
questions and contributions, or are they merely compulsive talkers who
contribute to the discussion for & variety of social and motivational
xeasons only dimly related to scholarship? Another analysis done on the
pcesent samples of students was to compare a sample of the two extremes,
the most and least expressive students, Exp:evsiveness was defined as the
aoount of 1ines spoken in the £inal tapescripts, The top three hoys and
girls were chosen in cach class on this basis, Xn one class the limited
number of girls caused a choice of less than three,

The least expressive children were chosen by the same method, 1In some
classes where there were more than three students who had gzeros, which
meant no verbal participation of any sort for the three days, the first
three of these students were chosen for the nonexpressive sample on the
basis of alphabetical order,

Table 4 shows the comparison of the most expressive versus least ’
expressive students divided by sex, These groups were coupared on measures
of aptitude, performance on the BSCS test, a teacher-made test covering the
unit in vhich the recorded material was included, and finally the teacher
grade for the course,

On measures of aptitude the scores of the studente were first transe
formed into standard scores in order to equate for the different tests
used in the different school systems, This was done by transforming the
scores into & mean of 100 and the standard deviation of 10. Thus, & score
of 120 on aptitude » score represents a mear of 2 standard deviations
above the average, On the measures of aptitude there was a difference

found between expreasive and non-expressive girls at the .05 level of
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Table 4

EXPRESSIVE va, NON-BXPRESSIVE STUDENTS
ON APTITUDE AND PPRFORMANCE VARIABLES

BOYS
Variable Bxpressive Non-Erpressive t P
N Mean sD N Mean 8D
Aptituda & Score 14 123,86 6.66 15 120,04 6.06 1,61
BSCS Test 17 35,82 5.17 18 .44 5.74 2,37 <N
Teacher Test h Y 3.29 +69 18 2.78 2,83 2,03 .05
Teacher Grade 1?7 3,35 .86 18 2.8) 92 1,73 L.05 -
GIRLS
Variadle Expreasive Non-Rxpraessive t p
R Hean $D N Mean 8D
Aptitude & Score 13 123.15 3.84 13 119,79 $.50 1.81 <,05
BSCS Test 15 34.53 4.69 17 1.2 6.95 1.58
Teacher Test 16 3.12 1.02 17 2,93 1.23 1,51

Teacher Grade 16 3.50 32 17 2,82 1,24 1,88 <,08
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eignificance and the results approachaed significance for the boys., As
expected, the expressive students showed morve ability or aptitude than~
the non-expressive ones,

The most interesting finding of the BSCS test; which represented
wvritten proficiency in the area of biology, %13 that there was a highly
significant differencoe between exprgsslve and non-expressiva boys, Thege
was also a diiference in thae same.dlrection in favor of expressiv: girls
vhich did not reach accepted levels of statistical significance, Thase
results would seem to indicate that students who participate verbally in !
the class discussion were generally better students than those who did not
participate, It 4s thus not a matter of students talking to hear themsclves
talk, but means that the students who are talking do seem to have a greater
grasp of blological concepts as measured by the BSCS test than do those who
remain silent,

On the teacher~-made test, tho grades obtained by the student were
transforwed into a four point scale with four vepresenting an A, three a B,
ete, On-the teacher-made test, there was again a significant difterence
fourd between expressive and non-expressive boys in the predicted direction
for the boys, and in the expected direction for the girls bLut short of
statistical significance, As might be expected, the teacher grales parallel ‘
very closely the performance on the teacher test, Again, there were statise
tical sfgnificant differences in favor of the expressive students in both
the boys and the girls,

These total results scen to support the notion that those students
vho showed the grestest degree of verbal expressiveness in class also

show greater proficiency in the diological area as represented dy teacher
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agrades, tests, and objective BSCS tests, It also implies that class
discussions do provide a useful arena in which knowledgcable students
can hone their imperfectly grasped concepts,

Other results presented in more detail in the original report (Gallagher,
1966) indicatad that the actual content of the discussions varied in terms
of concept eaphasis and inclusiveness, The instructors selectively chose
from the available material those'iéeas they believed to have the most
relevance for themsoclves and their classes, Variation between instructors
was also found on the tendency to bring in ideas or concepts from outside
the unit that might have some bearing on {t,

Also found was & tendency for boys to be significantly wore expresoive
in class than girls, When this xesult is juxtaposed with the finding of
no differences in actual achievement measures, a social-sex role basis for
the difference fn classroom expressiveness was held, There was the 8ddi-
tional f{mplication that some other mode needs to be found for girle to
express themselves and gain feedback for their own {deas than the pudlic

arena of large classroon discussions which are apparently inhibiting to them,

Discussion

The reaults of the pr.sent study indicated that the Topie 01aoo£f£eat£on:
Systea was a useful analytic system for describing teacher-student fater-
action and comparing varicus instructional patterns given tha same subject
matter and concepts to be taught, Analytic modele such as the one used
fn the present study provided the basis for objective reporting of both

content and style dimensions of fnstruction,

-~
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Most of the new curriculum projects have embarked on some eveluative
efforts in this direction and more demands for systematic evaluation
are aure.to come as the increasing costs of such programs require justi-
£ication, One type of evaluation has been to compare old and new curriculum
across as cmany classes as one can control, and this sometimes cean involve
thousands of students, This investigator doeu not delieve that such massive
comparisons yield much informaqion to the persons struggling to iwmprove
thedir curriculum programs, Tnere are too many varfables interacting in
the macrocosn of these many classrooms and different cocmunities to allow
for precise analyais,

Instead, the answer would geem to 1ie in clear delineation of the
microcosm of the individual classroom observing as precisc and limited
gosls as possible, In this way, it is possible to see how different
teachers present certain coacepts and to test students on their understanding
or ability to apply that particular concept., To establish the understanding

of a system such a8 photosynthesis there should ba eowe ixreducidble number

of concepts that have to be introduced and intercelated, There way be
more payoff {n the intensfve study of one brilifant student and his response
to {nstructional strategies from one point in time to another than the
global analysis of a thousand students over the course of a year.

Another potentially useful reseavch strategy 18 to use the teacher
as his owva control and establish a baseline of instructional etrategies
for thet particular teacher. This study pointed out that each teacher
does have his own baseline for the amount of student participation, for
example, Systemstic fnstruction could then be given to the teacher on how
to develop Expansion topics, for example, and then measure the change {n

class performance and knowledge,
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y
The sbility to record and preserve teacher performanco has opened up
a8 wide vista of opportunities for the intensive study of fnstructional
strategies and their immediate effect on students., 7They offer the oppor-
tunity for curriculum {nnovators to aleo record influcnce, over a short and
reasonably controlled period of time, of their own interventions through

the use of analytic models deseribed in this study and in others in this

putlication,

raining
Ao {oportant as the research possibilities is the potential usefulness ’

of this approach tu the training dimension, 1In the absence of spacific
instruction and self analysis, most tcachers teach as they ware taught,

It 1s an fintuitive and rarely thought through skill, Occasionally, this
intuitivo epproach yislds an outstanding ipetructor, Just as occasionally
a pharcacist mate or a nurse {s a better practitioner of radiei.~ than the
doctor, but professions do not rely on such chance happenings.

One substantial trend {n teacher education has been in the direction ~
of careful self analysis of ona's own performance through study of video.
tapes or recordings using such tools as the Topic Classification Systeam
presented in this study, 1In this way, they can plan the kind of toplcs
they wish to teach, the style in which they wish to present them and the
level of abstraction at which they expect the work to occur,

A reexszination of thelr teaching, through aaalysis of their own
pecformance, provides the mediua through vhich instructional strategies
can be effectively modified snd through which such gosls as increasing

studeat fnquiries can be systematically attained, 1t {s in this dimensfon
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that one can increase teacher self awarencss and allow the teachers to
set their owm goals without necessarily inducing a mindless conformity
or unlfofmity of instruction,

Most of the new curriculum movements have been iwmpressed in their
first contacts with content erea teachers as to how deficient these teachers
were in basic understanding of their subject area., Huch of the exphases
of the training programs were therefore centered on learning tho 'new math'
or the 'new blology' or what have you., Othor instructional gools such as
teaching for inquiry or stimulating creative abilities of students were
given gecond place and presented, if at all, through the observation of
& mastar teacher at work,

1f the data of the present study are to be believed, such linited
emphases on {nstructional strategy are not onough, Several of ths present
groups showed 1ittle fn thoir discussion sectfons that resembled a sub-
stantial interchange of intellectual ideas between student and teacher,

In some, the emphasis on inquiry or searching was not carried from the
laboratory to the discussion period. To obtain the goal of a vibrant
discussion perfod, wost teachers must ba taught the cognitive ekills of
how precisely to e¢onduct & clase discussion, or how to stimulate innovative
approaches on the part of the student. Such teaching of instructfonal
strategies has to be as explicit as the sudbject area teaching, if one
wishes the teachcrs to have similar coapetencies,

One area of greater eaphasis might be placed upon instructionsl
strategies on distinguishing between what can de expected from the pudblic
enviconment of the usual class discussion and what goals might be better

obtained in the wore private environment of teacher-student conversations,
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or tho private exchange of written work by the svudent and the constructive
response of the instructor, The present study revealed that girls tended

to not pafticipate in the public arena as much as the boys though achievas
ment neasures {ndicated that they were the equal of the boys in this regard,
It {8 possible that effective communication with girls has to be done

through the more private dimensions where the social aspects of the situation
do not inhibit their ormar «,

In this study, there was no question bhut that those studeats who were
constant participants in class discussion were superior students to those
who did not participate, They were not merely talking to hear themselves
talk, They did reveal that they had an informational fund and the thinking
ability to hold meaningful interchanges with the instructor, At the sume
time, thera was a substantial number of students in every class who were
mute, or nearly 80, in the three days of discussion., What lines of communie
cation can be set up between the teacher and these students that can aid {n
their {nproving their comprehension of concepts &nd generalizations?

The results of this study have confirmad again that diversity is the +~
coentral fact of human exfistence, In this case, the diversity of six compee
tent teachere 15 their mothod of presenting the same curriculum materials,
Such diversity may or may not have substantial influence on students, dut it
would be surprising indeed if it did not, It would seea to suggest that
those interested in curriculum development have not finished their jod when
they have packaged a cognitively valid and consistent set of materiels, They
aust establish, in addition, how these materials are operationally introduced
{a the classroon environment, Otherwise, they will be left with certain

unjustified assunptions as to> how their package is unwrapped in the classroom.
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If the use of classroom interaction analytic models can help educatnra
move from exhortation to objective instructional analysis, tGey have been
of great value, Actually, the potential for tllesd currently crude instri-
ments {8 much greater in both the research and training dimensfons, Thedr
eventual utility, as in the case of all tools, will be daternined by the

imagination and creativity of those who use them,
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