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Abstract

Studied was the participation in certain classroom processes over a two

year period by girls and boys of high and low confidence in mathematics who

scored above the mean in mathematics achievement. The classroom processes

selected were (1) specified types of teacher-pupil interactions, and (2)

student engaged time in high or low-cognitive level mathematical activities,

spatial activities, and with peers. Approximately equal numbers of seventh grade

girls and boys who had the following characteristics w:re selected for the

sample: (1) Mathematics achievement scores were at or above the mean of all

sixth graders in four middle schools, and (2) Confidence in mathematics scores

were in the top quarter or bottom quarter of the distribution for all the

students who had achieved higher than the mean in mathematics Eighty-two

students (high confidence girls, low confidence girls, high confidence boys,

and low confidence boys) were observed daily in their regular mathematics classes

for 3-4 weeks during the spring semester of 1980 and again in 1981. Between

three and fourteen students (i.e., target students) were ob-siervedth- each

mathematics class.

Two carefully trained observers recorded data on target student and

teacher behavior in each classroom. Ore observer recorded characteristics of

interactions between the teacher and individual target students. The second

observer recorded engagement in mathematics and cognitive level of learning

actiuities in which students were engaged. Data were collapsed across class-

rooms and analyzed using Analysis of Variance technique with sex, confidence

level, and year as factors.

vi



Introduction

That women are under-represented in occupations related to mathematics

is an assertion that needs no support. Hypotheses as to why this occurs

range from genetic differences between the sexes which limit females' ability

to learn mathematics, to overt discrimination which limits females' employ-

ment opportunities. Neither type of hypothesis is particularly helpful in

understanding why women are under-represented in mathematics-related occupa-

tions or in increasing the representation. Even if the genetic hypothesis

has validity (which many doubt, [Nelson, 1977; Sherman, 1977]), the number

of women now in careers related to mathematics is less than that which could

be explained by any genetic differences. The overt discrimination hypothe-

sis does not consider that adult females have less knowledge and fewer

skills in mathematics than do adult males (as clearly indicated by the National

Assessment of Educational Progress results [Mullis, 1975]). Until adult

females' mathematical knowledge and skills are equivalent to those of adult

males, unequal represen a ion or t e exes tr occupations- related to mathe-

matics will continue. Therefore, the major problem facing those concerned

with equity in this area is ensuring that females acquire mathematical

skills and knowledge equivalent to those acquired-by males. In order to do

this, knowledge about why fe- 'es have not learned mathematics to the degree

that males have is essential.

Although simplistic to state, this is not a simple problem. Involved

in it is the cognitive acquisition of mathematics by females, as well as

the attitudes or affective beliefs hell by females, male peers, parents,

and educators toward females as learners of mathematics. The cognitive and

affective components are so intertwined that it is difficult, if not impossible,
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to separate them. Not only are they intertwined, but they are developed

over a period of years in a complex social matrix which involves home,

community, and school. One approach to follow in seeking to understand why

inequity exists in the representation of the sexes in occupations related

to mathematics is to focus attention on one important dimension in one part

of this complex social matrix. Thus, the focus of this study was investiga-

tion of the development of sex-related differences in confidence in learning

mathematics in the mathematics classroom and the influence of confidence on

mathematics classroom participation.

The major questions addressed were:

1. Are there sex-related differences in participation in selected

classroom processes?

2. Do girls and boys of different confidence levels participate

differently in classroom processes?

3. Does the participation in classroom processes of girls and boys

of different confidence levels change over time?

Review of Literature

Sex-Related Differences in Mathematics

In 1981, Fennema ended an overview of women and mathematics with the

f-llowing conclusions:

1. There are still sex-related differences in electing to study

mathematics in high school. While not as dramatic as were once
suggested, females tend not to study, as much as do males, the
most advanced mathematics courses and courses peripheral to math,

such as computer science, statistics, and physics. It appears that

the size of the differences varies tremendously by school and by
region of country. At the post high school levels, differences

are still large.
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2. Even when amount of mathematics studied is controlled, females

appear not to be learning math as well as are males in some in-

stances. This trend should be of concern to all. When

females excel, it is in lower level cognitive tasks. Even

when females and males report they have been enrolled in

the same mathematics courses, males perform better.on more

difficult and complex tasks.

3. There are psychological variables which may help in understand-

ing sex-related differences. Amales, as a group, more than

males as a group, have less confidence in learning mathematics,*

perceive mathematics to be less useful to them, and attribute

successes and failures in mathematics differently.

4. Males perform better than females on tests of spatial visuali-

zation although the impact of spatial visualization on the

learning of mathematics is largely unknown.

5. Classroom learning environments are different for females and

males in a variety of ways.*

Of the few studies which have specifically investigated sex-related

differences in one classroom process, i.e., engaged time, only one has indi-

cated a difference betweengfemales and males, and this f.tudy (Yeger & Miezitis,

1980) found females engaged a higher percentage of the time than males. The

literature does indicate differences in the number of interactions that occur

between teachers and males and teachers and females, with males generally

involved in more of some types of interactions than females.

What has the literature shown concerning high and low confidence

students' participation in mataematics processes? Confidence in mathematics

is an important variable in that it is correlated positively with student

achievement and enrollment in mathematics courses, but is it one of the

student characteristics which is related to classroom processes? Two studies

*For a complete review of literature on confidence in learnirig mathematics,

and classroom learning environments, see Reyes, L.H. Classroom processes,

sex of student, and confidence in learning mathematics. Unpublished doctoral

dissertation, University of Wisconsin, 1981.
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were found which investigated classroom behaviors of high and low self-

concept students (Shiffler et al., 1977; Yeger & Miezitis, 1980) but neither

of these was concerned with mathematics classrocms. Both studies found low

self-concept students off-task a greater percentage of the time than self-

concept students. Yeger and Miezitis found'4fferences in teacher-student

interactions between high and low self-concept students with hie- self-

concept students involved in more interactions with teachers and with peers

than low self-concept students. Thus, answering yes to the second question--

Do students with different levels of confidence in themselves as learners of

mathematics participate differently in hathematics classroom processes ? --
.

receives some support.

Little information is available about change in participation in class-

room processes over time.

The Study

Sample

The sample consisted of 80 girls and boys who'were in the 7th grade in

Year I of the study and 8th grade in Year II, During the spring of 1979,

all sixth grade students in four middle'schools in q midwestern city were

given the Mathematics Concept subtest of the Science Research Associates

(Naslund, Thorpe, and LeFever, 1971) and four scales of the Fennema-Sherman

(1976) Mathematics Attitude Scales (Confidence in Learning Mathematics,

Usefulness of Mathematics, Teacher, Math as a Male Domain).

The sample for the study consisted of approximately equal numbers of

girls and boys who scored at or above the mean on the test ofmathematic3
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achievement, and who were in the top quarter or bottom quarter of the dis-

tribution of confidence scores. Means and standard deviations for the four

sample groups for mathematics achievement and confidence in mathematics are

shown in Table 1. To test for differences between the sample groups on

confidence in mathematics scores and mathematics achievement scores, analyses

of variance were done using sex and confidence group as the factors, and the

results are reported in Tables 2 and 3. While girls and boys did not differ

significantly, the mathematics achievement mean for high confidence students

was higher than the mathematics achievement mean for low confidence students.

There was a statistically significant difference in reported confidence in

mathematics between the high,and low confidence groups, as desired, and no

statistically significant difference between girls and boys.

Table 1

Means, Standard Deviations, and n's for Mathematics

Achievement and Confidence by Sample Group

Mathematics
Achievementa

Confidence
in Mathematicsb

Girls

Mean S.D. Mean S.D.

High Confidence 20 --- 30.5 3.3. 56.7 2.6

Low Confidence- 25 27.1 4.1 38.4 4.6

Boys
High Confidence 24 30.0 3.6 56.8 2.2

Low Confidence 24 27.3 3.6 3E_1 5.0

aNaslund, Thorpe, & LeFever, 1971;
b
Fennema & Sherman, 1976.
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Table 2

ANOVA for Confidence in Mathematics
by Sex and Confidence Level

for Sample Group

Source SS df MS F p

Sex 30.15 1 30.15 2.06 .16

Confidence Level 8870. 53 1 887C.53 604.91 .00**

Sex X Col idence Level 33.51 1 33.51 2.29 .73

Within Cell 1305.13 89 14.66

**p 4.01

Table 3

ANOVA for Mathematics Achievement by
Sex and Confidence Level

for Sample Group

Source SS df MS

Sex 0.23 1 0.23 .02 .90

Confidence Level 206.01 1 206.01 15.09 .00**

Sex X Confidence Level 2.54 1 2.54 .19 .67

Within Cell 1214.92 89 13.65

**p .4.01

Subjects were located in 12 different mathematics classes taught by

six teachers during Year I and in 11 mathematics classes of seven teachers

during Year II. Table 4 shows the sample by school, classroom, group and

year.

Observation Instruments

Teacher-Student Interaction

Several categories of interactions were identified to be observed:

context of interaction (public or private), initiator of interaction (teacher

or pupil), student did or did not volunteer to interact, cognitive level

of the interaction, interaction concerned with student work or conduct, and

teacher feedback. The Brophy-Good Dyadic Observation System (Brophy & Good,

1970) which focuses on teacher-interactions with individual students, was

1



Table 4

Number in Each School, Classroom, and Group
Year I

Girls Boys

Teacher- High
Classroom Confidence

Low
Confidence

High
Confidence

Low
Confidence

I-1-A 2 3 0 2

I-2-A 3 1 2 1

I-3-A 3 1 5 1

I-3-B 3 2 1 2

I-3-C 0 2 2 4

I-4-A 1 3 3 3

I-4-B 0 3 1 4

I-5-A 2 2 4 2

I-5-B 1 2 0 2

I-6-A 2 3 1 2

I-6-B 1 2 2 0

I-6-C 2 1 3 1

All Classrooms 20 25 24 24

Year II

II-1-A 2 2 3 r 0

II-2-A 4 0 3 2

II-3-A 0 3 0 0

II-3-B 1 1 0 1

II-4-A 1 0 0 3

II-4-B 2 1 2 2

II-5-A 4 1 4 2

II-6-A 1 5 2 3

II-6-B 2 1 2 0

II-7-A 1 1 3 4

II-7-B 2 5 3 3

All Classrooms' )
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modified to incorporate the categories above. A more detailed description

of the observation system is in the Observer Manual in Appendix A.

In this instrument, as interactions occur they are recorded on a data

sheet designed to be scanned by machine. The data sheet has a space to

mark indicating which target student was involved in each interaction and

spaces to mark to describe the interaction (e.g. Public or Private, Student

Initiator, Teacher Initiator, etc.). A copy of the data sheet is in

Appendix B.
*ft

The listing of teacher-student i teraction observation categories are

in Table 5, and fit into three broad categories: (1) public interactions,

(b) private interactions, and (c) teacher comments. Public interactions

occur when the attention of the class is on the teacher and on the interaction.

Private interactions occur when the attention of the class is not on the inter-

action. Generally, public interactions happen during class discussion and

large group teaching, while private interactions happen during times when

students are involved in individual seatwork.

Engaged Time

Data concerning target students' engaged time in mathematics and three

characteristics of the learning tasks in which they were engaged were collec-

ted using a coding system adapted from one developed by Romberg, Small,

Carnahan, and Cookson (Note 8). The system uses a time sampling procedure

which consists of a schedule for rotating the observation of each target

student in the class, allowing 30 seconds per student. During the 30 seconds

allowed, the first 20 seconds are used by the observer to get ready to record

the behaviors of the student at the 20th second, or sampled moment, of the

30 second period. Seconds 21 through 30 of the 30 second period are used to
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Table 5

Teacher-Student Interaction Observation Categories

Interactions

Public Private

Initiator

Teacher

Student

Response Opportunity

Discipline Question

Direct-No Volunteer

Open-Volunteer

Callout

Level of Question

Higher Level

Lower Level

Non -- Mathematics

Student Answer

Correct

Part Correct

Incorrect

No Response

Teacher Feedback

\ Positive
1

Neutral

Negative

Sustaining

Student-Initiated Work

Praise

Higher Level

Lower Level

Criticism

Don't Know

Student-Initiated Procedural

Praise

Neutral

Criticism

Teacher-Initiated Work

Praise

H.,7her Level

Lower Level

Criticism

Don't Know

Teacher-Initiated Procedural

All

Public or Private Interactions

Teacher-Initiated Behavioral

Praise

Criticism
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record the proper codes which describe the behavior of the target student

at the sampled moment. The observation in a specified order of all target

students in a class followed by a 30 second rest period was called a cycle.

After each five cycles, observers take a one-minute break. These observa-

tions are recorded on a machine scanned coding sheet (AppendixA). The

observer manual (Appendix A) contains greater detail. The engaged time ob-

servation categories were: (a) Absent, (b) Engaged or non-engaged in mathe-

matics, (c) High or Low cognitive level, (d) Spatial or non-spatial, and

(e) Peer or non-peer.

Data Collection

Observer Training

observers were carefully selected and trained prior to gathering both

the Year I and Year II data. They were paid for training as well as obser-

vation time :ach teacher-student interaction and engaged time observer

4
had had classroom teaching experience.

The teacher-student interaction observers were trained each year during

a two week block in daily two hour sessions. The first three days were spent

understanding the categories of the coding system and practicing the use

of categories on transcripts and videotapes of 7th grade mathematics classes.

The remaining days were spent practicing the coding system in actual middle

school mathematics classes not in the study. On the first day of training,

the study was described to the observers. To avoid giving observers reason

to have any expectations of how certain students might act, the procedure

of the study was explained, but the hypotheses and questions for the study

were not given. Neither were the criteria given for the selection f the

sample. Observer manuals and machine readable data sheets were handed out

and described in general. The public categories of the teacher-student
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interaction coding system were described in detail, including the defini-

tions of the categories and the rules used in distinguishing one category

from another. The remainder of the day was spent practicing the coding

system on interactions available from a transcript of a seventh'grade mathe-

matics class. Observers were asked to read the observer manual by the next

day.

ThQ second day of teacher-student interaction observer training began

with discussion of the public categories introduced the previous day.

Questions that arose from the reading of the manual were also discussed.

More time was spent practicing coding with the transcript of the seventh

grade mathematics class. Next, observers attempted to record the teacher-

student interaction from a videotape of a seventh grade mathematics class.

Coding of 'both the transcription and the videotape allowed plenty of

opportunity to present examples of categories and discuss distinctions between

categories. The rest of the time was spent describing the categories for

.teachers' comments and how to record the occurrence of the teacher behaviors

of interest in these categories.

The third day of training began with discussion of questions from the

work done on the first and second days of training, and the private categor-

ies were explained in detail. The majority of the time on day three was

spent practicing the entire coding system with videotapes of a seventh grade

mathematics class.

The remaining days of training were spent practicing the observation

system in middle school mathematics classes. Each day, a similar routine

was followed. Observers'met before the beginning of the class to discuss

any questions about observation categories. All the observers then sat in

A
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the back of the classroom, identified (among the observers only) which

students would he observed, and coded all of the teacher-target student

interactions for most of the class period. After tfie-class ended, or

after the observers had coded sufficient interactions for the day, all

of the observers left the classroom and spent time comparing their coding

of the classroom interactions. In this way, observers learned the coding

system, obtained practice using the system, and became accustomed to being

in middle school mathematics classes. Training was continued for each ob-

server until their percent agreement with the researcher was at least 70

percent in each category.

Both years, the engaged time observers were also trained in daily two-

hour sessions which met separately from the teacher-student interaction

observation training. First, the study was described in similar detail as

had been used with the teacher-student interaction observers. The procedure

for the study was described. However, neither the purpose of the study nor

the method used in selecting the sample were explained to the observers.

The method of time sampling was described in detail. Copies of the machine

scorable data sheet were handed out and the different sections of the form

were described. The time sampling procedure was explained with a demonstra-

tion of the actual timing. The categories were described along with the

method to use in filling in the coding sheet. The observers practiced the

engaged time-observation system by coding portions of videotape of a seventh

grade mathematics class. Each observer received a training manual and was

asked to read the manual before the next day.

The second day of engaged time observer training began with a review and

discussion of the time sampling procedure and the observation categories.
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Most of the session was spent practicing the system by coding videotapes of

a mathematics class. Subsequent training sessions were conducted in schools

practicing the engaged time observation live in sixth and seventh grade

mathematics classes. These sessions included detailed discussions of the

distinctions between categories. After two of classroom practice, the percent

agreement between eaci observer and the researcher was checked. Training

continued until each observer reached at least 70 percent agreement with a

criterion observer for each category.

Data Collection

It was planned that all Year 1 observation data would be gathered

between January 7, 1980 and February 29, 1980. Six 'lasses were to be

observed during the four weeks from January 7 to February 1, and the remaining

six classes were to be observed from February 4 to February 29. Six classes

were observed as planned beginning January 7. During the week of January 28,

one teacher to be observed beginning February 4 gave notice of his resigna-

tion to be effective on February 4. Thus, only three classes were observed

from February 4 to February 29. The observation of the other three classes

was postponed for four weeks until March 3 to March 28. During Year II, six

classes were observed January 19-February 13, 1981, and five classes were

observed February 16-March 12, 1981.

Observer Agreement

Teacher-Student Interaction

Percent agreement for each observation category was obtained between

each observer and a criterion observer before data collection to determine

that observers had learned the system adequately and during data collection
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to ensure that observers hid maintained their accurate use of the coding

system. To check agreemqnt the observer and criterion observer coded the

same students tnd teacher at the same time in a middle school mathematics

classroom.

Once the classroom had been coded, the observer's data were compared

to that of the criterion observer. The first step consisted of checking

what percent of the total number.of interactions coded by the criterion

observer were also coded by the observer. This was computed as number of

agreements divided by total number of interactions coded times 100. This

is the percent agreement for identification of interactions. Next, a compari-

son was made in each observation category between observer and criterion

observer for all the interactions which had been identified by both observer

and criterion observer. For each observation category, the number of agree-

ments divided by agreements plus disagreements multiplied by 100 yielded

percent agreement for the category. For Year I, all observation category

agreement checks for interactions which occurred frequently was higher than

787,. Complete data on Observer Agreement are in Appendix C.

Engaged Time

Percent agreement between individual observers and a criterion observei-

wds also obtained for engaged time observation categories. As for teacher-

student interaction, agreement checks were used during training to determine

when observers had learned the coding system well enough to collect data and

during data collection to be certain that observers maintained a high level

of accuracy. To check agreement, the observer and criterion coded a class-

room together observing the same students at the same moments.
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After coding, the data of the observer were compared to that of the

criterion for each category. Percent agreement in each category was deter-

mined by dividing the number of cycles across students with agreement by

the number of agreements plus disagreements multiplied by 100. All agree-

ments for each engaged time observation category were greater than 56% with

the exception of one category ;Complete data are in Appendix C).
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Data Analyses and Results

Teacher-Student Interactions

Data sheets marked by observers were checked soon after the collec-

tion of data to be sure that observers were using correct procedures.

When all data had been collected, sheets were checked ag'in to ensure that

teacher, student, and observer identification numbers were accurately

recorded. The data sheets were then machine read by an optical scanner

at Wisconsin Testing and Evaluation and the data were placed on computec

tape.

The data for all categories were first recorded so that the interac-

tions for target students for each observation day were in the order

the interactions had occurred in the classroom. The data were then reor-

ganized in a computer file so that for each public and private observation

category, a mean frequency per day for each student could be calculated.

These values were produced by summing an individual target student's raw

frequencies for each public and private observation category across days

and dividing by the number of days that student was observed. Group

means and standard deviations were formed for the various sample groups by

using the mean frequency per day values.

Thes? means and standar' deviations for Public Interaction Categories

by sex, confidence level, and year are in Table 6. Similar statistics

for Private Interaction Categories are in Table 7. Two way analysis of

variance were done for each observation category using sex, confidence level,

and year as factors and the resulting F-ratios, degrees of freedom, and

probaWlity levels are in Tables 8 and 9.



Table 6

Means and Standard Deviations of Frequencies per Day for Public Teacher-Student

Interaction Categories by Sex, Confidence Level, and Year

YEAR I YEAR II

Girls Boys Girls Boys

Higha
Confidence

Low
b .

Confidence

High
c

Confidence

Low
d

Confidence

Higha

Confidence

L
owb

Confidence

Hight

Confidepce

Low
Confidence

x (sd) x (sd) x (sd) x (sd) x (sd) x (sd) x (sd) x (sd)

Total Interactions
Public 1.05 (.50) 1.18 (1.21) 2.08 (2.06) 1.58 (1.27) .49 (.38) .65 (1.05) 1.06 (1.61) .95 (.73)

Initiator o

Teacher .93 (.53) .88 (.80) 1.50 (1.20) 1.21 (.98) .41 (.34) .38 (.46) .59 (.75) .66 (.52)

Student .11 (.18) .30 (.48) .57 (1.01) .37 (.42) .07 (.12) .26 (.67) .48 (.92) .29 (.39)

Response Opportunity
Discipline Question .01 (.02) .00 (.00) .01 (.04) .01 (.02) .00 (.00) .00 (.01) .02 (.06) .01 (.02)

Direct-No Volunteer .37 (.21) .25 (.19) .37 (.23) .27 (.20) .24 (.30) .09 (.17) .14 (.25) .22 (.z5)

Open Volunteer .42 (.36) .57 (.57) .94 (.91) .81 (.72) .16 (.18) .30 (.45) .33 (.45) .35 (.37)

Callout .06 (.17) .19 (.50) .42 (.86) .23 (.39) .03 (.08) .21 (.47) .47 (.89) .33 (.43)

Level of Question
Higher Level .14 (.10) .16 (.27) .30 (.36) .25 (.31) .06 (.07) .16 (.48) .22 (.49) .11 (.13)

Lower Level .86 (.45) .93 (1.00) 1.50 (1.33) 1.21 (1.03) .35 (.27) .45 (.55) .64 (.79) .74 (.66)

Non-Mathematics .05 (.10) .09 (.14) .27 (.54) .12 (.12) .08 (.16) .04 (.11) .21 (.52) .10 (.13)

Student Answer
Correct .72 (.40) .69 (.63) 1.04 (.76) .85 (.68) .32 (.32) .31 (.39) .43 (.56) .51 (.41)

Part Correct .08 (.09) .06 (.08) .14 (.20) .11 (.14) .03 (.06) .02 (.03) .04 (.08) .04 (.06)

Incorrect .09 (.10) .09 (.10) .17 (.24) .17 (.16) .02 (.03) .05 (.07) .10 (:15) .09 (.11)

NO Response .04 (.06) .03 (.07) .07 (.10) .07 (.09) .05 (.08) .02 (.04) .03 (.05) .04 (.08)

Teacher Feedback
Positive .42 (.26) .37 (.39) .63 (.56) .50 (.51) .16 (.13) .24 (.34) .33 (.38) .35 (.31)

Neutral .76 (.34) .89 (.93) 1.55 (1.54) 1.04 (.81) .33 (.35) .35 (.62) .61 (1.04) .49 (.39)

Negative .11 (.15) .11 (.12) .22 (.28) .19 (.20) .02 (.04) .07 (.15) .12 (.27) .11 (.15)

Sustaining .21 (.16) .18 (.31) .37 (.50) .31 (.48) .07 (.08) .06 (.08) .10 (.13) .09 (.10)

a
n = 20,

b
n = 20,

c
n = 22,

do
= 20

4

t



Table 7

:leans and Standard Deviations of Frequencies per day for Private Teacher-Student
Interaction Categories by Sex, Confidence Level, and Year

YEAR I
Girls Boys Girls Boys

High
Confidence

b
Low

Confidence
Highc

Confidence

Low

Confidence
High

Confidence

b
Low

Confidence

High

Confidence
Low

Confidence
x (sd) x (sd) x (sd) x (sd) x (sd) x (sd) x (sd) x (sd)

Total Interactions
Privatc .77 (.47) .66 (.52) .94 (.86) .72 (.56) 1.46 (.95) 1.62 (1.36) 1.46 (1.08) 1.28 (1.10)

Initiator

Teacher .19 (.22) .22 (.21) .22 (.21) .18 (.16) .29 (.25) .33 (.26) .33 (.25) .31 (.28)

Student .59 (.36) .45 (.42) .72 (.73) .54 (.46) 1.18 (.79) 1.29 (1.18) 1.14 (.94) .97 (.89)

Student Initiated Work
Praise .01 (.02) 01 (.04) .00 (.01) .00 (.02) .01 (.02) .01 (.03) .01 (.03) .03 (.05)

Higher Level .08 (.15) 06 (.09) .07 (.12) .08 (.14) .23 (.24) .21 (.32) .18 (.23) .18 (.2)
Lower Level .30 (.23) 25 (.31)- .30 (.29) .29 (.30) .60 (.50) .77 (.76) .61 (.46) .62 (.56)

Criticism .01 (.02) 00 (.02) .01 (.03) .01 (.03) .00 (.02) .02 (.05) .02 (.05) .02 (.04)

Don't Know .06 (.08) 05 (.13) .13 (.27) .04 (.06) .08 (.10) .10 (.18) .09 (.16) .05 (.06)

Student-Initiated Procedural
Praise .00 (.01) .00 (.01) .00 (.01) .00 (.00) .00 (.02) .01 (.03) .00 (.00) .00 (.02)

Neutral .16 (.16) 10 (.11) .22 (.33) .14 (.15) .27 (.30) .21 (.19) .26 (.30) .12 (.14)

Criticism .00 (.01) 00 (.01) .01 (.02) .02 (.03) .00 (.02) .00 (.00) .02 (.04) .01 (.D3)

Teacher-initiated Procedural
All .04 (.07) 10 (.10) .08 (.09) .05 (.06) .12 ( 14) .13 (.10) .14 (.13) .15 (.16)

a
n = 20,

b
n = 20,

c
n = 22, do = 20



Category

Table 8

F-ratios and Probability Levels from ANOVAs by Sex, Confidence Level, and
Year for Public Teacher-Student Interaction Categories

Sexa Confidenceb Yearc sxccr sxye cxyf sxcxyg

F p F p F p F p

Total Interactions
Public 5.19 .03* .10 .76 41.45 .00** .79 .38

Initiator
Teacher 5.36 .02* .26 .61 57.03 .00** .04 .83

Student 3.48 .07 .00 .99 1.70 .20 2.33 .13

Response Opportunity
Discipline Question 4.13 .05* 1.10 .30 .24 .63 .59 .45

Direct-No Volunteer .14 .71 3.28 .07 23.81 .00** 2.18 .15

Open Volunteer 5.60 .02* .20 .66 41.12 .00** .94 .34

callout 4.79 .03* .00 .96 .51 .48 2.11 .15

Level of Question
Higher Level L.18 .14 .03 .86 3.80 .06 1.34 .25

Lower Level 5.23 .03* .00 .99 48.35 .00** .31 .58

Non-Mathematics 3.84 .05* 1.29 .26 .83 .37 1.29 .26

Student Answer
Correct 3.72 .06 .13 .72 49.41 .00** .03 .86

Part Correct 3.96 .05* .66 .42 23.52 .00** .00 .99

Incorrect 7.60 .01** .04 .85 1,-,44 .00** .19 .66

No Response 1.30 .26 .08 .78 2.78 .10 .78 .38

Teacher Feedback
Positive 4.41 .04 .07 .79 25.88 .00** .23 .63

Neutral 4.13 .05 .50 .48 48.31 .00** 1.33 .25

Negative 5.67 .02 .00 .99 11.26 .00** .28 .60

Sustaining 3.31 .07 .27 .61 23.69 .00** .03 .86

a
df(1,78),

b
df(1,78),cdf(1,78),

d
df(1,78),edf(1,78),

fdf(1,78), gdf(1,78), *p < .05,

4

F p F p F p

1.64 .21 .91 .34 .67 .41

1.83 .18 1.36 .25 1.06 .31

.23 .63 .01 .94 .00 .95

.84 .36 .08 .78 2.43 .12

.00 .96 1.70 .20 3.02 .09

4.81 .03* .29 .59 .37 .55

.60 .44 .14 .71 .00 .97

.98 .33 .03 .87 1.03 .31

1.01 .32 1.61 .21 1.24 .27

.20 .66 .15 .70 .93 .34

.44 .51 1.35 .25 1.09 .30

1.61 .21 .35 .55 .07 .80

.72 .40 .04 .84 .56 .46

3.64 .06 .11 .74 .39 .53

.14 .71 2.79 .10 .01 .94

2.14 .15 .60 .44 1.91 .17

.31 .58 .45 .51 .17 .68

1.87 .18 .13 .72 .04 .84

**p < .01



Category

I

Table 9

F-ratios and Probability Levels from ANOVAs by Sex, Confidence Level, and
Year for Private Teacher-Student Interaction Categories

Sex
F p

Confidence
b

Year
c

F p F

d
sxc

P F p

e
sxy

F p

f
cxy

F p

sxcxyg

F p

Total Interactions
Private

Initiator
Teacher
Student

Student-Initiated Work
Praise
Higher Level
Lower Level
Criticism
Don't Know

.03 .87 .32 .58 30.88 . 00** .48 .49 1.30 .26 .39 .53 .22 .64

.03 .86 .00 .95 9.96 .00** .88 .35 .03 .87 .04 .85 .00 .99

.06 .81 .47 .50 31.25 .00** .33 .57 2.12 .15 .44 .51 .32 .57

Student-Initiated Procedural
Praise 1.98
Neutral .01

Criticism 6.74

Teacher-Initiated Procedural
All .21

.66

.63

.75

.27

.74

3.17

.04

.16

.44

1.44

.16 .83

.93 4.01

.01** .49

.08 3.00

.85 17.61

.69 30.77

. 51 2.84

.23 .25

. 36 .94

.05* 5.14

.49 .04

.09 .08

.00** .14

.00 # .1b

.10 .:.;, ,,...73

. 62 '"---7.17

.34 .33

.03* .52

.84 .08

.78 4.02

,71 .56

.69 .46

.40 .01

.15 1.16

.57 .41

.47 3.76

.78 .01

. 05* 1.60 .21 .78 .38

.46 .00 .99 .00 .97

.50 .87 .35 .57 .45

.92 .16 .69 2.52 .12

.29 .96 .33 .09 .77

. 52 1.71 .20 .01 .91

.06 .35 .55 .21 .65

.92 1.67 .20 .73 .40

.65 .17 .68 15.97 .00** 1.37 .24 .37 .54 .08 .77 1.42 .24

_,a
df(1,78),

b
df(1,78), cdf(1,78),

d
df(1,78),

e
df(1,78),

f
df(1,78), gdf(1,78); *p < .05, **p < .01

IV
O
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Several things are quickly apparent from an inspection of Tables 6-9.

There are many significant sex differences in the mean frequency per day

of Public Teacher-Student Interactions with boys participating in many

more interactions with teachers than do girls (Total Interactions). Teach-

ers initiate more interactions with boys, (significant at .05 level), ask

boys more questions for discipline purposes, ask boys more higher, lower,

and more non-mathematics questions. Boys appear to be more active initia-

tors of interactions. They volunteer more to answer questions and to call

out responses without waiting for teacher recognition.

These observed patterns of behavior were seen during both years.

Although many significant year affects were found which indicate that 7th

and Sth grade teachers interact with students differently, no significant

sex x year interactions were found. No significant effects for confidence

Level were found.

The same pattern of sex-related differences on teacher-pupil Interac-

tions for private interactions was not observed. Once again, significant

effects for year were found, but few significant effects for sex or confi-

denk_e level were seen.

Since this was a true longitudinal study with the same subjects being

observed both years, the plots of the group means give added insight to

the statistical analyses.
*

Figure 1 shows clearly that both groups of boys

participated in more interactions than did either group of girls and Figure 2

shows the same for Public Interactions. In both cases, the High Confidence

females are participating in the fewest interactions and High Confidence

males are participating in the most. Few differences are seen in number

of Private Interactions (Figure 3).

*
Plots are found in text or in Appendices 0 & E.
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Another interesting way of looking at overall interactions is to

inspect the number of days with No Interactions. Keep in mind that these

groups of students were observed each year 15-20 days. Figure 4 shows

that both years, low confidence girls did not participate in any interac-

tion t/ ore often than any other group with low confidence boys the next

highest group both years. Both groups of girls participated in no public

interactions about 50% of the observational days. Low confidence girls

and boys did not interact with the teacher privately as often as did high

confidence students.

The question that al ays comes to mind as one studies teacher/pupil

interactions is direction of causation. Is the teacher the one who is

dominant in determining who s/he interacts with, or is the teacher only

a reactor and the students determine who s/he interacts with,of course,

neither teacher nor student is always the reason for all interactions

and each contributes causation. However, it is interesting to break down

the data in such a way that some information can be gained about teacher

behavior and student behavior.

Teacher Behavior

The plots of means help in describing teachers' behaviors. Teachers

initiate more public interactions with boys than with girls (Figure 7),

but about the same number of private interactions with girls and boys

(Figure 8). Teachers asked boys more non-academic questions (Figure 9)

and more low level questions (Figure 10).
*

High confidence boys were

asked more high level questions than any other group (Figure 11). One

other thing should be noted. High Co. _dence girls often participate in

fewer interactions than any other group (Total Interactions, Public Inter-

actions, Private Initiated by Teacher, Non-academic Question, Low Level

Questions, and High Level Questions).
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Teachers do tend to directly call on High Confidence Level Girls

slightly more than other groups and Low Confidence Girls less than other

groups (Figure 12). Teachers initiated contacts with boys more than girls

for discipline reasons (Figure 13). Teachers also called on boys more

when they had their hands up to respond to a question (Figure 14).

Teachers responded to call outs by boys more often than they did to girls

(Figure 15). These latter two may have been due to the boys' behavior

more than to the teachers, however, with boys calling out and raising their

hands in response to a question more than did girls.

It appears clear from inspecting these two year plots and the results

of the ANOVAs that teachers are not only interacting significantly more

with boys, but are also initiating more interactions with boys than with

girls. While girls are receiving more equitable treatment privately than

they do publically, overall girls are receiving less attention from teachers

than are boys. Teachers do seem to be adjusting their behavior to the

confidence level of girls to some extent. While they do not interac

publically with low confidence girls as much as with other groups (Figure 5)

and initiate the fewest public interactions with this group (Figure 7),

the days with no private interactions (Figure 6) and the private inter-

actions initiated by the teacher (Figure 8) show few differences by group.

Understanding how a teacher responds to children is almost impossible

with these data because the number of times a teacher gives feedback is'

related to the numuer of interactions that occur. While boys received

more positive, neutral, sustaining and negative feedback than did girls,

they also participated in more interactions that required feedback. (See

Appendix E for these plots.)
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Table 10

Means and Standard Deviations of Percent of Time Engaged
by Sex, Confidence Level, and Year*

Category

Engaged

High Level

Spatial

Peer

Year I Year II

Girls Boys Girls Boys

High Low High Low High Low High Low

x(sd) x(sd) x(sd) x(sd) x(sd) x(sd) x(sd) x(sd)

66.60 64.13 66.40 59.43 67.06 66.91 68.57 65.14

(8.34) (8.21) (7.94) (10.54) (9.12) (6.67) (6.59) (9.43)

22.55 21.38 18.24 19.98 20.09 17.12 21.23 18.56

(16.67) (14.02) (12.30) (13.51) (9.79) (5.93) (6.39) (8.04)

14.25 25.88 21.97 19.93 31.01 47.46 34.87 46.83

(13.47) (15.78) (17.62) (18.36) (26.73) (22.17) (28.94) (24.64)

3.68 4.89 3.04 4.69 8.98 8.96 5.06 5.65

(2.98) (6.02) (3.16) (4.32) (9.83) (12.17) (3.56) (5.48)

n = 20 in each group: High confidence girls, low confidence girls, low

confidence boys

n - 22: High confidence boys



Table 11

F-ratios and Probability Levels from ANOVAs: Sex,

Confidence Level, and Year for Engaged Time Categories*

pCategory Sex Confidence p Year p SxC p SxY p SxCxY p

Engaged .74 .39 4.72 .03* 6.33 .01 1.68 .20 1.11 .30 .08 .78

High Level .20 .66 .52 .47 .51 .48 .21 .65 1.32 .95 .13 .72

Spatial .08 .77 4.79 .03* 94.39 .00 1.09 .30 .03 .86 1.30 .26

Peer 3.55 .06 .64 .43 9.40 .00 .06 .81 2.50 .12 .00 .97

*----df-= 1,78
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Student Behaviors

There is evidence that boys initiate more public interactions than do

girls (Figure 16). However, an interesting finding is that while high

confidence boys initiate more interactions than any other group, high

confidence girls initiate the feWest. Figure 17 indicates that all girls

initiated more private interactions in the 8th grade than in the 7th, so

by 8th grade girls appeared to be demanding more teacher time. The low

confidence girls, however, appear to be demanding more teacher time in

low level interactions (Figure 18). Very few differences were found

between groups in the number of high level interactions initiated by

students (Figure 19).

Engaged Time

The data sheets marked by observers were checked carefully before

being read by the optical scanner at Wisconsin Testing and Ev2luation.

Data were placed on a preliminary computer tape. Upon exaination of the

listing of the data, certain small errors were found, such as omission of

observer or teacher identification numbers, and date of observation.

These errors were easily corrected. After correcting the errors, Wisconsin

Testing and Evaluation produced the complete data tape.

The data on tape were then reorganized so that for each student, each

variable from each cycle was recorded separately. A daily percent was cal-,

culated for each student for each day for each variable. Each student's

daily percents were then summed and divided by the number of days that

student was observed to form a mean percent per day. The variables thus

formed were: (a) mean percent of cycles engaged in mathematics (Engaged

Cycles) and (b) mean percent of cycles engaged in mathematics where subject
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was working on a higher cognitive level task (Higher Level Cycles). For

these variables, the mean percent per day values for students were summed

within group and then divided by the number of students in the group to

form group'means. These means and standard deviations are in Table 10

and F ratios found from ANOVAs computed with them are in Table 11. The

plots of the various categories of Engaged Time are shown in Figures 20-23.

No significant sex differences were found although girls were engaged more

with peers than were boys (p=.06). Low confidence students were engaged

significantly more in spatial activities than were high confidence students.

Conclusions and Discussion

Three major questions were addressed in this study and each will be

discussed separately.

1. Are there sex-related differences in participation in

selected classroom processes?

[he answer to this question is yes. Boys in the 7th and 8th grades

du participate in more teacher/student interaction than do girls. leachers

initiate more interactions with boys than with girls, discipline boys more

and Ask boys inure questions. Boys also initiate more interactions with

teachers than do girls. Most of these seY-related differences appear in

Public interactions, i.e., when the teacher is interacting in a group

Boys And girt; are not engaged is different activities during mathe-

matics claf;se=i, however. T1,.y were working on mathematics about the same

perL.,,ntage of time, and they were working with high level and spatial

L.isk,, About the same percentage of Lime.
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2. Do girls and boys of different confidence levels

participate differently in classroom processes?

The answer to this question is sometimes. Both girls and boys of

low confidence levels engage in more spatial activities. High confidence

boys participate in more interactions than any other group while high confi-

dence girls participate particularly in public interactions less than any

other group.- These high confidence girls--more than any other group--don't

interact with the teacher at all on many days.

It is in the public interactions where the largest differences are

found. There are fewer teacher/girl than teacher/boy interactions. Why

is this? This Ftudy doesn't tell us why but some Speculations are in order.

Keep in mind the age of these stud.nts at the beginning of adolescence and

the fact that they are above the means of their group in mathematics achieve-

ment. Did those girls hesitate to initiate interactions because they are

becoming increasingly concerned with their sex identity and feel that they

were less feminine if they appeared in their peers' eyes to be succeeding

in mathematics? Were the teachers also indicating a belief that mathematics

was more important to boys than to girls?

3. Does the participation in classroom processes change

over time?

The answer to this is--in some cases yes-- -and in some cases no.

While overall sex differences emerged both years, no consistent trend

could be found.

One other major conclusion must be drawn from this study. While the

sf-x differences found were pervasive - cutting across 19 classrooms and

2 years of study, they were also not as dramatic as the literature would

load one to believe. The differences found were subtle, found only after
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three or more weeks of observation and in many cases differences were not

found at all. The pro,lem of causation of sex-related differences in

mathematics is not easily identified. Blatant sexism did not exist, except

very occasionally, in the classrooms. Too much rhetoric and literature

overgeneralizes results that are found. We must cease doing this.

Several avenues of promise for future investigation emerged from

this study. Differences between high low confidence girls and boys

should be explored further.

An in depth study of differences between high and low confidence

girls might give specific direction for interventions. Would high

confidence girls profit from assertiveness training that would permit

them to receive equitable treatment from teachers? Would low confidence

profit more from interventions of a different type?

The relationship found between participation in spatial activities

and low confidence learners needs further exploration. Are these low

Hence girls and boys becoming Loo dependent on such activities and

not relyini: on activities of a more abstract nature? Does this inhibit

in mathematics?

future studies of sex-relatid differences in classroom processes

lize other processes than the ones observed in this study.

dramatic differences will be found that will further con-

-dge of sex -- related differences in mathematics.
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A middle school mathematics classroom contains many different types 6f

scudents engaged in a-variety of activities. The purpose of this study is

to find how students with certain characteristics vary in the activities

they en,,,age in and in the quantity and quality of their interactions with

mathematics teachers. This will be done by observing a number of middle

school ;tudents in their mathematics classes as they progress through grades

six, seven and eight.

Due to the complexity of the classroom two different types of observa-

ar to be done simultaneously by two observers. An individual observer

does only one type of observation at a time. One observer focuses on the

intera-ction between the teacher and a few students in the class (target

- tudc-'ts). This observer codes certain teacher and student behaviors contin-

uously. Another observer focuses on the types of activities the target

students engage in and the way target students interact with their peers.

second ohryer do_s not code continuously, but rotates one target

student to another each 30 seconds. Each observer record'- his/her ohserva-

ti {ins on a specially designed coding form.

This manual is designed to be used in two ways. It is designed to

in training of observers. also to he used as a reference ,Jurinv_

actual classrm m observations.%

-T1u, manual is written in twr parts. Part T descr

the cdtorcie' ref teacher student interaction to He -ded in the crfltirer

alco

hohav for = to

rotato= -er

Instruct ions for recordinz the obse

I. Part 1-1 of

d d In the time-sampled irn

one target student

on ti=c

s r
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tions for using the time-sampled observation coding form.

Outlines of the observation categories for the continuous coding and the

time-sampled coding are provided. These and the coders checklists provide

a quick reference for observers in the classroom. Before each observation,

the observer should review the description of each category and the distinc-

tions between the different categories. After each observation, the coder is

responsible for going over the appropriate checklist to ensure that the coding

form has been completed fully and accurately.
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PART I

INTRODUCTION

This part of the manual presents the coding system used to study teacher-

student interactions in classrooms. This system is only a slight modification

of a coding system developed by Jere E. Brophy and Thomas L. Good to record

the classroom dyadic interaction between teachers and students. (In fact,

large portions of this observer's manual were taken directly from the Brophy-

Good manual with permission. Those sections of Part I which are taken from

the Brophy-Good manual are printed in italics.) Emphasis is placed on the

word dyadic, since this system focuses on classroom interactions in which the

teacher is dealing with a single student.

This system does not involve coding everything that goes on in the class-

room. It does, however, attempt to code every interaction that goes on between

the teacher and individual target students. In addition, several aspects of

he system involve preservation of the sequential nature of teacher-student

'n-raction, so that cycles of initiation and reaction are not lost in the

-JaTng process. :is feature is especially important for studying the commu-

nication of performance expectations, since is allows separation of effects

:rimari:y to the teacher from effects due primarily to the student. The

cm also allows fr the conversion of raw codes from the individual

stu.:ents int r,rcentage scores which neutralize the effects of differences

atsolvte frequencies of various types of interactions they have with

,heir teacher. Teachers' interactions with particular students or subgroups

students may then be compared directly with interaction in equivalent

,'I' :,,71-ions with other individuals or groups. In this way, quality of contact

k,2t the teacher does when engaged in certain kinds of interactions with the

t74.en,) an(' ouant;ty nf contact (the cheer frequency of the different



kinds of interactions) may be studied separately and evaluated.

General Overview

Four different' types of dyadic interaction situations will be coded in

this study. in addition, certain comments by teachers will be coded.

The types of dyadic interactions are:

1. Response Opportunities, in which the student publicly attempts to

answer a question presented by the teacher. The type of question, its cogni-

tive level, the student response to the question and teacher feedback to the

student response are all recorded to maintain the sequence of their occurence.

Procedural Contacts, in which the teacher-student interaction concerns

permission, supplies and equipment or other procedural matters concerned with

the student's individual needs or with classroom management.
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7
. Work-Related Contacts, in which the teacher-student interaction

concerns seat work, homework, nr other written work completed by the student.

4. Behavioral Contacts, in which the teacher disciplines the student

or makes individual comments concerning the student's classroom behavior.

The teacher comment category is not considered an interaction type, but

it will be coded with the interactions. Thus this category will described

following the four types of dyadic interactions.

The five broad categories of teacher and student behaviors are kept

fpom one another in coding and each type has its own place for coding

on the coding sheet. In addition to this physical separation, coding distinc-

bons are also made concerning the nature and sequence of the interaction

r)?,serve 1. ''or every interaction, coders note whethe, the initiator was the

teact.?r, or the student and also code information concerning the teacher's

messaje or response to the student during the interactions. The coding of

response opportunk\ties also includes information concerning the type of question

si
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okei _an' quaity of the student's response, both of which are cori

eodino :he nature of the teacher's feedback. Tht: latter coding al

treservaticn the sequential order of events that the chain

on zn! rec,:ct...nn sequences within these interactions is maintained.

, RESPONSE OPPORTUNITIES

7he coling of response opportunities is perhaps the most difficult

e1ing in the system, since several aspects of the interaction lave to be

an-1 the sequence of events within the interactions rust be maintained

inlicated in the (.oling. To some extent, the sequential aspects have

been destine! into the coding sheet, since in going from left to

.he or takes up coding decisions in the order in which they tend

noturaY:1: first, the observer indicates the 7.-digit number of the

and t:ie tiipc of response o portuni ty; then the observer codes the lrJ,-,'

,est then s;e/he codes t quality of the student's answer; then,

edes the tc-tcher's fe *ack to the student's answer. Each of these

lope ,:s re.Tonse opportunii.les is described in turn below, after

ooneernn7 the term "response oppurtunity."

ekaracteri) :e "response opportunities" as they are

P:p!i: (a) they are public interactions between the teacher

in; siudenr a time, but nevertheless meant for and monitored

,-mire= class or t y th,:! entire group operating at the moment; (b) they

%_en +hc her asks a question demanding a verbal response from the

,,,hen :he zs ;-s the student to publicly respond to a question requiring

response 'such as indicating something on the board, pointing

or when a target stu,:7en initiates a pul-

:ntcrac!:ion; (c) only a single individual. stur?ent makes the response

r ,n'son responses in which two or more students oa71 out the answer

44
Irf



4

64

simultaneously are not considered "response opportunities"). Thus, a

response opportunity involves a public interaction between an individual

student and the teacher.

Response opportunities thus, involve individual recognition of the student

t;., teacher. TLe previously mentioned situation in which two or more stu-

dente out an answer simultaneoasly is not considered a "response oppor-

t:trft: ;)ecause no individual student receives individual recognition or feed-

rven if onl:i a single student calls out the answer, a response oppor-

:d coded only if the teacher responds to him/her in some way. Should

eczcier ignore his/her answer altogether, it is not considered a response

oTTrt'dn::ty.

T:. public nature of the "response opportunity" distinguishes it from

the ,Jirious forms of teacher-afforded and student-created non-public contact

(-nrocral, work - related, and behavioral). In the teacher-afforded and

st. --reated work-related contacts, the teacher talks to the student al)ut

o Yn -individual seat work. Teacher feedback here is "private," meant only

4-.'" 4' student invol ,ed and not for the class as a whole. These contacts

2,,en individual students bring their work to the teacher to ask him about

wkon the teacher goes around the room correcting work individually at

1(j-. It frequently happens that the teacher will question a student

%.7hen ,!ealing vith him individually about his seat work. Such an event is

'vier work - related non-public contacts and is not considered a "response

JiT,,,rturity," since the question is meant only for the particular student

2n,1 le not 2 public queston.

rrnaton ;T: entere: on the coding sheets by coloring in circles in the

olunno and rows. An interaction ie generalli coded by coloring

in circles in a single row. First, the identity of the target student is

nntrl filling in his/her one-digit number. Each target student in a class

identified by a onc-digit number. All interfL,/,N.
11
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cuir target student wiZZ be noted with the same number. Each public inter-

requires the coaing of several bits or information. Teacher-initiated

nublic interactions require the coding of: identity of student, type of

response :pportunity, -level of question asked, correctness of the student's

ins-_,cr, and the nature of the teacher's feedback. Student-initiated public

interactions require the coding of: the student's identity, type of response

opportunity, level of question, and teacher feedback.

-., types of response opportunities are to be used: student-initiated,

questions, direct questions, open questions, and call outs. These

wilZ be defined below.

Student-Initiated

This is the onLy type of response opportunity which designates a public

interaction initiated by a target student. The other four types of response

opportunity are used to code public interactions initiated by the teacher.

A Z-74 ,-initiated response opportunity is coded when a target student asks

tea,ker a question or volunteers a comment to the teacher. The teacher

n or comment in some way other than criticizing

ct student for raving asked the question or made the comment. 0,11'4

-o2-her responds without criticizing the student's initiation behavior

gn interaction coded.

Discipline Questions

line question is a unique type of direct question in which the

reaer 4eeg the question as a control technique, calling on the target student

;2E1,7,1;1rn to pay better attention rather than "erely to provide a

opportunity in the usual cense. In coding a discipline question,

!o-7,:, should he corwinced that the teacher deliberately called on the
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student involved because of poor attention or cooperation. Usually this will

involve direct evidence in the teacher's subsequent behavior, as when he

respcnds to the student's inability to answer with a statement such as "Maybe

better attention, you'd know the answer." Tkus, discipline

questions should be conservatively coded; the fact that the teacher may ask a

direct question of a student who has not been completely attentive in the

preceding moments does not by itself constitute enough evidence to code

the discipline question. There must be some indication that the teacher has

deliberately called on the child to compel his/her attention.

Direct Questions

F.xcept for the special case of discipline questions, all instances in

::hick the teacher calls on a target student who is not seeking a response

opportunity are coded as direct questions. Direct questions are the clearest

examr s of teacher-afforded response opportunities. In contrast to open

questions and call outs, in the direct question, the student does not raise')

his hlnl, call out an answer, or otherwise indicate that he nts to respond.

inote21, the teacher calls on him to respond without any indication if inter-

est or willingness on his part. Thus, whenever a teacher publicly asks a

Tues,,ion (thereby creating a response opportunity) and calls upon a target
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who does not have his hand up to answer it, it is coded as a direct

question. This includes instances in which the teacher cans on etarget

student before he has a chance to raise his hand (as when he names the

student before asking the question) as well as instances in which the teacher

-a:7o Jn a child who does not have his hand up rather than on one who does.

Open Questioni,,

.N the open qu tion, both the teacher-and the e udent-are involved in

determining who get the response opportunity. Here the teacher asks a

ques-tion, waits for the students to raise their hands and then calls on one

of tix students who has hie hand up. The teacher creates the response

apportunity by asking a public question, and also indicates who is to respond

by calling on an individual student, but he chooses one of the students who

indicated a desire to respond by raising his hand. Thus, the open ques-

tion is a response opportunity which is partly teacher-afforded and partly

-stu'dent-created. An open question is coded when a target student volunteers

to answer a teacher question and is called on to respond by the teacher.

cccasionally, there will be difficulty distinguishing between a direct

laces-,,n
2nd an open question. This occurs when the teacher poses a question

2nl wate for students to raise their hands, but calls on a target student

,3..o- tiv coler has rot been watching. The coder must quickly check to see

the 'irget ,tudent had his/her hand ur not. If the teacher has called

,n tar , student with his/her hand up, the response opportunity should be

ed as an open question; if he has called on a target student who did not

;:avehis/her hand up, it should be coded as a direct question. Whenever the

ca 3r sure whether or not the target student had his/her hand raised,

resr,onse opportunity should be coded as an open question. This means that

ho category of direct questions will be kept restricted to those instances

Which, coders are certain that the teacher called on a target student who did
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not seek out an opportunity to respond. The category of open questions wiZZ

then include both instances in which the coder is certain that 'the teacher

called on a target student who raised his/her hand and instances in which the

coder is not certain whether or not the, target student raised his/her hand. -

Call Outs

Response opportunities created by target students who call out answers

to teachers' questions without waiting for permission to respond are coded

in th.0 all out column. The teacher creates the response oppOrtunity by

a ing a public question, but one student calls out an answer to this ques-

tion before the teacher has a chance to indicate that a particular student

should respond. This type of response opportunity is therefore, student -.

create, in that it was not the teacher's intent that the target student

answer the question. Besides those already mentioned, one additional consi-

deration must be present before coders code a response opportunity under

cal! out: the teacher must recognize the target student's response and make

som-,.response to the student in reaction to it. Called out answers by target

students which are ignored by the teacher are not considered response oppor-

tunities and are not coded. -A response opportunity coded as call cut then,

reauiref the following: (a) the teacher asks a public testion; (b) the

tatie' studPrt call.7 out an answer to the question before he teacher has a

chance to call on anyone to respond; (c) the teacher then turns her attention

to the :student who called out the answer and says something in response to

Limther. The teacher's response to the student must contain feedback

regarding his/her answer to the question; the interaction is not coded as a

response opportunity under call out if the teacher confines her remarks to

of the child for calling out the answer. _t is necessary, there-

fore, that the teacher make some feedback response to the target student who

'lolls out the answer.

1
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Just as there may be confus/ion in.,4istinguishing between direct ques-
.

tionc,and open questions when the coder is unsure whether or not the target

student has raised hi's/her hand, there may also be confusion in distinguish-

ing jet -weep open questioner and dall outs if the coder is unsure whether or not

the teacher made Some indication to the target student that he/she should

,nswer the question. There is usually little problem when the teacher calls

on the children by name, but some teachers will call on children by pointing

at them or otherwise non-verbally indicating that they should make a responde.

?,-.1ers should be particularly alert with such teachers to pick up these less

obvious cues given to children to signal their permission to respond. When

coder is not sure whether or not the teacher made such a signal, and there--

fore is not cure whether or not to code an open question or a call out, the

interaction should be coded as a call out.

The decision rules in handling ambiguous situations regarding coding of

the type of response opportunity may be summarized as follows: (a) indeci-

sion between discipline question and direct question is resolved by coding

direct question; (b) indecision between open question and call out is resolved

by -_.)di.ng call out. The discipline question implies that the teacher deli-F

'erate!y calls on a target student because he has seen that the student is

payi,v attention and wishes to compel his/her attention; the direct ques-

tion im fries less than this, only that the teacher deliberately provides a

reE;onse opportunity to a specific student; the open question implies a deli-

b ,rqte provision of response opportunity to a specific child, but this deci-

sl,n La 2ffected by the fact that the student is one of those with his/her

ilan(: up seek'ng an opportunity to respond; the call out implies nothing about

teakerie decision to provide a response opportunity since the target

student calls out an answer before he has a chance to provide a response

rtunity.
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By following the decision rules for handling the ambiguous situations

outlined above, coders will, in effect, err on the side of conservatism.

This procedure helps insure the validity and interpretability of the coding

from systematic differences in coders' handling of ambiguous coding situa7

tion. Decision rules guided by the same rationale will be provided for

resolution of other coding difficulties in which the coder is unable to

choose on the evidence between two categories. In each case, the procedure

will involve resolving the difficulties by coding the category which implies

less about communication of teacher expectations. Thus, whatever evidence

exists in the coding for the existence of behavior correlated of teacher

expectations will be conservative estimates of expectation effects.

LEVEL OF QUESTION

After noting the identity of the target student involved and the type

of response opportunity, the coder now codes the level of question asked by

the teacher. Level of question refers to the nature of the response demand

made upon the student. Three levels are identified: process questions,

product questions, and non-mathematics questions. The first two levels refer

only to questions about mathematics content. The rhird category (non-mathe-

matics questions} is used to code all questions that do not refer to mathematics.

Such questions either deal with subjeCt matter other than mathematics or do

not have objectively verifiable, right-or wrong answers. They often ask

the target student for her/his opinions or reactions, or they ask about her/

his personal experiences, home life, or other factors in her/his personal back-

ground. The three levels of questions are defined as follows:

Process Questions

This is the most complex level of question, in which the target student

is required to explain something in a way that requires her/him to intergrate
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facts or ro show knowledge of their interrelationships. It most frequently

is a "why?" or "how?" question and usually req;,:ires an extended phrase or

sentence for formulating an adequate response -- single word answers are not

usually sufficient. A process question requires the student -o specify the

cognve and/or behavioral steps that must_be gone through in order to

cove a problem or come up with an answer.

Product Questions

Product questions to elicit a single correct answer which can be

expressed in a single word or a short phrase. Product questions differ from

process questions in that they only require knowledge of a specific fact and

do not force the target student to integrate several facts or to make infer-

ences from them. Product questions usually begin with "what?," "when?,"

"IshereF," "how much7," or "how many?." Many of the response opportunities

he coded as product questions, as when the target studentis asked to

t'ne answer to , homework or Glasswork problem. While the student may

;7vP to go through many cognitive processes in order to arrive at the answer,

-fuestin itself as asked does not require her/him to verbalize these pro-

-erses but -inly to pro luc tote ans'Jer. So long as this it true, the question

priduct question and the response demand on the target student is less

;a, :t is for a process question, since less is required of the student and

rl:nce t;le r'ossilility remains that she/he might guess the answer without

;.nowinj the process that, the teacher wants her/him to know.

the target student does not have to produce a

s7,'..:t2nlive response but' may instead simply choose one of two or more implied

21.ternxtives. Included are yes-no questions, either-or questions

anil,:4,-Co.s which present more than two alternatives but which make it clear

#ha /-he correct answer is one of the alternatives presented. .)00asionallJ,

1 I ,cl
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a large number of alternatives will be present. This nevertheless, is still

coded as a product question.

Note that certain kinds of questions which might appear to be quite

compi,es may nevertheless be coded as product questions. A question such as:

"When you divide 2/3 by 3/4 is the answer larger than 2/3 or smaller than

2/3?" is coded as a product question because it is essentially an either-or

question in which the respondent can take his/her choice between one of two

or more alternatives. The key factor, then, in choosing between process and

product questions is not so much the content of the question itself but the

level of response demand made upon the student.

Non-Mathematics Questions

The preceding distinctions between process and product questions apply

only to questions dealing with mathematics. They require the student to

respond to a question concerning mathematics. The two types of questions

differ from one another in the complexity of response demand made upon
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mathematical subject matter. The category of non-mathematics questions

includes all teacher questions which do not fit the preceding two cate-

gories because they ask the student to make some non-mathematical contribu-

tion to classroom discussion (questions about personal experiences, prefer-

ences or feelings, requests for opinions or predictions, discussion of non-

mathematical subject matter such as English grammar, etc.). Non - mathematics

questlons will often occur during breaks in aemic routine, although they

may also be asked at any time during formal lessons. They often occur when

the teacher is introducing a lesson for the day ("Have you ever gone to

Chicago? How long did it take to travel to Chicago?"). Questions such as

these, while relevant to the coming lesson, do not require the child to

show skill or knowledge of mathematics; they merely ask her/him about her/his

previous experiences.

The distinctions made previously between process and product

,rueatl,-)ns within the realm of mathematics content do not apply to non-mathe-

-:at:-.; questions. That is, any question which is a non-mathematics question

is aiiip7y coded as such, regardless of the apparent response demand built into

`he question. Most non-mathematics questions take the form ofproductquestions

would be coded as such if they were math questions. The child is asked

e.,:tker/or question or a question which is answered yes or no. Coders

shouldbe particularly alert,to avoid confusing the coding of such questions.

If the question deals with mathematics knowledge or skilts it is coded as

:(,,l,t.question. If it deals with personal experiences, opinions or other

non-mathematical matters, it is coded as a non-mathematics question. The

proper coding of level of question therefore, requires two separate coding

dec-rsions: (a) first the coder must decide whether or not it pertains to

mathematics; (b) if it is a mathematical question, the coder must also decide
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whether it is a process or product question. The latter distinc-

tions are not made among the non-mathematics questions, which are coded

A

under the single label.

Confusion between mathematics questions and

non-mathematics question must be resolved. Often' the question as asked will

be ambiguous ("What do you think would happen if ..."), and the coder will

have to await the teacher's feedback to the target student's response in

order to determine how she/he is going to treat the question. If the teacher

is searching for a particular kind of answer and treats the target student's

responses as right or wrong, the question is treated as a mathematics question.

It is coded as process or product. On the other hand, if the teacher

simply accepts any answer 'that the student gives and seems to be merely

trying to get students to talk or to make a guess, the question is treated as

a non -math question. In general, then, if the teacher seems to be using the

question to test or teach mathematics knowledge, the question will be coded

as process or prnl1Wt. If he/she treats the student's responses as'

opinions or guesses and does not evaluate them as correct or incorrect, the

question is coded as non-mathematiCal.

STUDENT'S ANSWER

After coding the target student's identity, the type of question and the

Zevel of question, the observer codes the student's answer in one of four

categories: correct, partially correct, incorrect,, and no response. The

teacher's reaction is taken into account in determining the correctness of

the student's response. Frequently, teachers may ask ambiguous questions

whiCh are answered correctly or partially correctly from one point of view

but which are treated as incorrect by the teacher, who was looking for a

very specific answer. Thus, it is the teacher's perception of the correct-

ness of the target student's response which is coded, not the coder's perception.
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5,is distinction is important because the next variable coded is the teacher's

feec4ilack to the student's answer as perceived by the teacher. Consequently,

if the teacher reacts to a response as if it is wrong, it is coded as wrong,

even though another observer might consider it to be partially or even com-

pletely correct.

;'correct Answers

If the target Student answers the teacher's question in a way that satis-

fies him/her, the answer is coded as correct. Determination of whether or

not the teacher is satisfied with the target student's answer loes 'not nece-

ssarily require that the teacher positively affirm the answer or make some

favorable response to it. Instead, the target student's answer should be

considered qorrect unless the teacher makes some positive action suggesting

dissatisfaction with it (explicitly explaining that the target student's

answer is incorrect or only, partially correct, giving the "correct" answer,

\

or asking someone else to answer the same question). If the teacher does

not make an attempt to improve upon or replace the student's answer with

another, the answer is considered correct. This means that some answers

that the coder would not accept but which the teacher treats as correct are

!c coded as correct answers.

Part-torrect Answers
6

a

P rt-correct answers are answers which are correct but incomplete as

''or 2s hey go or answers which are correct from one point of view but not

the anew that the teacher is looking for. Again, the teacher's feedback

r,-r-onse ,y def-ezmine the way the answer is coded. If the teacher indicates

that the to et student's response is correct but incomplete, or if she/he

indicates that\the response is correct or defensible but not the answer that

she/he is Looking for, code the response as part-correct.

#
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Incorrect Answers

,7esponses coded as incorrect answers are those in which the target

student's response is treated as simply wrong by the teacher. The teacher

need not explicitly teZZ the target student that she/he is wrong; he may

indicate this indirectly by searching for the answer from someone else or

by providing it himself. In one of these ways, the teacher indicates that

the target student's answer is not an acceptable response to the question

he has asked.

No esponse

The preceding three types of answers (correct, part-correct and incorrect)

all refer to instances in which the target student makes a substantive

response to the teacher's question. All cases in which he fails to do so,

either by making no response wha:;,..wer or by indicating through word or ges-

ture that he cannot answer the question, are coded as no response. The

student need not make some positive action to be coded in this category; if

the teacher asks him a question and waits a time for an answer but then

moves on to somebody else when he does not respond, the first student is

coded for no res2onse. Occasionally, an ambiguous situation wiZZ arise when

the target student mumbles something indistinct. If the teacher reacts in

this situation as if he has understood the student to make a substantive.

response, the response will be coded in one of the preceding three categor-

ies. .7 the teacher cannot understand the target student, he is coded for

no response.

TEACREP'S FEEDBACK REACTION

After identifying the student by number, coding the level and type of

question and coding the quality of the target student's answer, the coder

completes the sequence for coding response opportunities by indicating the

nature of teacher's feedback reaction to the target student's answer. This
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Notice that the section of the.coding sheet for teacher feedback is

different from the other sections of the
t

sheet. The circles in the feedback

section contain the numerals 1, 2, and 3. These numerals indicate the order

of occurrence of types of feedback in situations where the teacher gives

more than one type of feedback to a single student response or student ques-

tion. Four types of teacher feedback are coded in this system: positive

feedback, neutral feedback, negative feedback,' and sustaining feedback. At

times, the teacher will give more than one type of feedback for a given stu-

dent response. For example, when a target'student answers a question incor-

rectly and the teacher responds by saying that the answer is incorrect, at

times the teacher continues with that student by asking the same question but

in a rephrased form. Under these circumstances the teacher has used two dif-

ferent types of feedback with the student. The teacher has used negative

feedback followed by sustaining feedback. This coding sheet maintains the

ordering of the types of feedback given. So for the example given above,

the one-circle should be marked for negative feedback since the negative

feedback was given first. The two-circle should be marked for sustaining

feedback since that feedback was given second. The four types of teacher

feedback to be coded are described below.

The first three feedback categories (positive, neutral, and negative)

are designated as "terminal" feedback, which differs from "sustaining" feed-

back. S r cut,:gorco of sustaining f?edback include teacher behavif)r which

wsror4so oN'ortunity by trovirling a secon-1 chance to deal with

c- eations. Use of sustaining feedback reactions is an

:eacher's wl'ilingness to stick with the target student until

;,roduce an acceptable answer. Terminal feedback, on the other

!,rinja the response opportunity to a close. With terminal feedback
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reactions, the teacher either gives the target student the answer or sees

that she/he gets it from someone else, or-merely makes a feedback or evalua-

tion response without supp4ying the answer. In either case, the teacher does

not sustain the interaction and provide. additional response opportunities.

At times, teacher feedback to a target student may contain comments which

are of interest other than as feedback reactions. When the teacher gives

feedback which contains ceftain types of comments, the teacher's behavior

is coded in two different places on the coding sheet. Since the teacher

has given feedback to the target student, the appropriate feedback category

or categories are coded. At the same time, the teacher may have commented

about confidence, usefulness, steeotyping, enjoyment, expectations, or attri-

butions. These aspects of the teachek's feedback are noted either under

Teacher Comments or are written with Observer's Notes. A description of the

coding procedure for teacher comments is given after tht section in this

manual concerning non-public teacher-"Student contacts.

Positive Feedback

Positive feedback is coded whenever the teacher affirms that the target

student's response is correct or the teacher praises the target student in

some way as feedback to a student response. In the event that the teacher

expresses both praise and that the student's response is correct without any

other type of feedback in between, only one positive feedback is recorded.

Cositivk feedback may be indicated either verbally ("Yes," "That's right,"

"f:reat!" ot, .) or non-verbally (shaking head up and down). At times

, MAV respond to any student response with "Yes," or "Okay."

li t it e fit) iv appear to have a neut ra 1 et f act on students,

:t i I i
pos 1.t ivu t cedback.
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Neutral Feedback

Neutral feedback is coded when the teacher gives no feedback to the

target student or when the teacher asks another student the qeustion without

indicating,whether the first student's response was correct or incorrect.

Thus, feedback which does not indicate the correctness or incorrectness of

the target student's response and at the same time does not praise or criti-

cize the target student's response is coded as neutral feedback.

is,eRative Feedback

When the teacher responds to a target student's answer by indicating

that the student's answer is incorrect, this is coded as negative feedback.

In addition, any instance of teacher anger, criticism, or disgust expressed

in response to a student answer is coded as negative feedback. Negative

feedback may be expressed either verbally or non-verbally.

Any verbal response which disparagingly refers to the target student's

llec,tual ability, or more frequently, his/her motivation to do good work,

;7 coed as negative,feedback. Statements of the latter type by the teacher

'77z. factuz true (i.e., the student may not have been paying attention)

rrr ie unv(erf,flable gratuitous rejection ("You just don't care."). Both

are aeoorthe!ess code,! as negative feedback, since this coding refers to

z--r': f,ena?'ior rtes se and not to the veracity or justification for

,;tategents. Some types of criticism should be coded in Teacher

Crmments in addition to being coded as negative feedback.

Sustaining Feedback

categorj r sustaining feedback, in which the teacher sustains the

rro,,iies the target stwient with a second chance to

re.e:nz. A firk,t example of such a reaction is when the teacher simply

POir'2t.: the question. This will almost always occur when the target student

h'zs mJde no response, although it may also occur at times in which he/she has

I.
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given an incorrect response. In any case, if the teacher asks a question,

waits some time without getting the corre answer, and then repeats the

T4esti(,n to the same target student, his feedback reaction is an example of

sustaining feedback. The teacher need not repeat the entire question word

fir :lori in order to he coded in this category. Truncated versions of the

question and short probes to determine if the target student can

rake any response to the original question, are both coded as sustaining

feedback. For example, to the original question, What is the answer to #24?"

the following responses are all coded as repeats question: "What number?,"

"Well?," "Do you know?-," "John?" (The latter said in a manner that communi-

cates that the teacher is waiting for the target student to respond to the

original question).

An,;tner example of sustaining feedback occurs when the teacher sustains

:,e response opportunity rephrasing the question or giving the target

student a clue as to hov to respond to it. Usually the rephrasing of the

luestion in this situation wiZZ be such as to simplify it particularly in

molyn3 from one question ("What do we call this type of fraction?") to a

simplerpestion ("Is it proper or improper?"). Rather than rephrase the

question in this manner, the teacher may provide a clue expressed as a

declarative statement: "Its value is greater than 1."

71:r material proviJal by the teacher in rephrasing the question or

givny a clue may or,may not be helpful for the target student -- certain

if clues may actuall4 confuse rather than help. This fact should not

i 17;ov,ei to influence the coding. So long as the teacher does something

intended by the teacher to help the target student answer the origi-

nal 14,y.:Ttion, the tear.;:er's action is coded as sustaining feedback.

L.
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Sustaining feedback is also coded when the teacher asks a new question

of the same target student as feedback that target student's response. The

occurence of sustaining feedback presents a special coding problem because this

type of feedback gives the target student a new response opportunity. This

new resTonse opportunity must then be coded for ZeveZ of question, quality of

answer and additionuZ feedback from the teacher. At the same time, the fact

that :t is a foZZow-up to an original response opportunity rather than a

wholly new response opportunity must be maintained in the coding system. This

io accomplished by skipping down to the next row whenever sustaining feedback

-ocied, thereby bringing a close to the coding of the original response

oTportunitg and beginning the coding for the follow-up response opportunity.

the next row, the level of question, the quality of the target student's

answer and the nature of the teacher's further feedback is coded but the tar-

get student's number is not repeated in the student number section. Thus,

yling of question type and identification of the number of the target student

invol-md is done only for original response opportunities; follaw-up response

opr rtunities occur-'ng due to sustaining feedback in reaction to the original

re.7,-)nse opportunitieo are coded only for level of question, quality of target

tu:i?nt'o answer and type of teacher feedback.

Proper coding of such a sequence is exemplified in rows 2, 3, and 4 of the

sample coding sheet found in Appendix Two. Beginning in row 2s, the coding exam -
\

that the teacher asked a direct question of target student number

6, tat the question was a product question, that the target student failed

glve 2 response and thlt the teacher reacted in this instance by repeating

luestion. Afte coding the preceding information as in row 2 in the exam-

the coder then moves dawn to row 3 and codes the information there which
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says the following: The question is a product question (since it is a repeat

of the original question); the target student this time answers incorrectly;

the tea?72er reacts th;c time by negating the wrong answer and then by rephrds-

0

2:rg the question or diving a clue. Since this sequence also culminates in the

appearance of sustaining feedback, as noted by the "2" under the sustaining

column, the coder again skips a row and codes the third response opportunity

of the sequence in row 4. In this instance, the coding in the example tells

that 02e rephrased question was a product question; that the target student

resporded correctly this time; and that the teacher reacted by affirming the

Lzrvet student's response as his terminal feedback. Thus, in the example

provided an original response opportunity as noted in the column under the

direct questions eventuated in three different response opportunities, each of

which was coded for level of question, quality of target student's response

an the type of teacher feedback. The coding allows for retention of all of

this information in the sequence in which it occurred, as in the example in

Appendix Tvo. The fact that the sequence occurred as an original response

opportunity that was followed-up by two others rather than three separate

and unrelated response opportunities is also preserved in the coding.

other than I:2e special conditions requiring skipping to a new row when

sustaining feedback occurs, the coding of tear'ler's feedback reaction simply

involves noting the appearance of new codable feedback categories in the order

in which they appear. The coder merely enters a "1" in the appropriate column

for the teacher's first codable reaction; any additional codable reactions are

numbered consecutively thereafter.

Since it is rare for more than three such responses to occur as teacher

feedback to a single response by the target student, only three columns are

printed on the coding sheet. Thus, the observer codes the first three teacher
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feedback responses as described above and must ignore any further feedback

to a single student response. If a fourth or fifth feedback response is par-
.

ticularlv noteworthy, the observer should note its occurrence in the Remarks

section on a separate sheet of paper.

Fe lundant repetitions within the category of terminal feedback are not

.fluZtiply coiel. For instance, the comment "Yes, that's right, it's improper"

:)oull simple be coded a3 one affirmation of the correct response (not as three

.such affirmations).

NON-PUBLIC INTERACTIONS ita.

e preceding material has dealt primarily with the coding of response

opi,,etunties. Description of the _coding procedures involved has frequently

bee complicated because of the many distinctions to be made and the neces-

CT maintaining the sequence of events in the coding of the interactions.

coling of non-public interactions to be described below typically requires

entry of the target student's identification number in the proper

the colirg skeet and coloring in the appropriate circle to describe

the ;nteraction.

'Ion-r,u1,7ic teacher-student contacts differ from response opportunities in

he 'ea:her is dealing privately with one target student about matters

n-rat'.0 to ;imAer r_ther than publicly about material meant for the

r , class as q Jhole. The latter distinction is the key one, since non-

.-,'acher-stuent contacts are not always private (the teacher may talk

'Pi! voce or address the child from across the room). Such interactions

ure ncoer,'heZese coded as non-public as Long as they involve matters idiosyn-

yrat'c to t' :arget student and are not public questions (response opportu-

)::ts).
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Non-public interactions are divided into procedural contacts, work-

related contacts and behavioral or disciplinary contacts. They are also

separately coded according to whether they are initiated by the teacher

(teacher-afforded) or by the student (student-created). The coding also

reflects Certain aspects of the teacher's behavior in such contacts.

Work-Related Contacts

ri:-related contacts include, those teacher-student contacts which have

to with the pupil's completion of seat work or homework assignments. They

incu, clarification-of the directions, soliciting or giving help concerning

how to do the work or soliciting or giving feedback about work already done.

Work-related interactions are considered student.created if the target student

takes it upon himself to bring his work up to the teacher to talk to him about

it raises his hand or otherwise indicates that he wants to discuss it with

him. Work-refated interactions are coded as teacher-afforded if the teacher

gives feedback about workwhen the target student has not solicited it (the

teacher either calls the target student to come up to his desk or goes around

the room making individual comments to the students). .Student-created contacts

are not pZanni by the teacher and occur solely because the target student has

sJught ni,m out; teacher-afforded contacts are not planned by the target student

and occur solely because the teacher initiates them. Separate space pro-

vided for student-created and leacherzaLLELI work-related interactions

on the coding sheet, and the coder indicates the nature of an individual

dyaic contact by where he/she codes the interaction.

In addition to noting the interaction as a work interaction and as an

,;r2 which is student-created or teacher-afforded, the coder also
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indicates the nature of the teacher's feedback to the target student during

the interaction. He indicates this by using one or more of the five columns

rooided for coding teacher's feedback in work-related interaction: praise,

:rocc-so feedback, product feedback, criticism, or "don't know". The first four'

:hese categories have the same meaning as they have in other coding of

teac;:er feedback. The additional "don't know" category is added for this coding

'-)ecousc frequently the individual teacher-student interaction that occurs

in the dyadic contacts will be carried on in hushed tones or across the room

Jr the coder where she/he cannot hear the content of the interaction. In

such cases, where she/he is unable to code the nature of the teacher's feed-

back because she/he cannot hear it, the coder notes the occurence of the-

'work-related interaction and the fact that it was either teacher- afforded or

student-created, but enters the target student's identification number in the

"lr,,it know" column. Coders should note that the "don't know" column has a

very special and specific meaning for this coding. It should be used only when

the ?oder cannot hear the teacher's feedback. It must not be used when the

-.oier La unsure about whether to code the teacher's feedback as process or

pry :uct. Thus, use of this column signifies that the coder could not hear

the interaction, not that she/he has difficulty in making a coding decision

the has of something that she/he was able to hear. When a coder is

unsure as to whether to code process or product feedback, she/he should code

i:roluct feedback as in any other situation. Similarly, if she/he is unsure

whether to code praise or criticism in addition to feedback, she/he should

-)'( (P2Zy feedback, thus preserving the coded instances of praise and criticism

to thQse cases in which the coder was sure of the coding. Thus, entries in

hr "(Inn't know" column will indicate solely that the coder could not hear

'he teacher feedback in the interaction involved.

(VUng of work-related interactions according to the principles above is
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exemplified in rows 10, ZZ, Z2, and Z3 of the Teacher-Student Interaction coding

sheet in Appendix Two. The number "4" in row ZO indicates that the target

student whose number is 4 approached the teacher to discuss his/her work and

was given product feedback. Similarly, the "2" in raW ZZ under the feedback

column for afforded work-related interactions indicated that the teacher

initiated an interaction with target student number 2 regarding his/her work

and also gave product feedback. Thus, both of the preceding teacher - student

contacts were related and involved the teacher giving product feedback to the

student. However, the contact involving target student number 4 was initia-

ted by the student, while the contact involving target student number 2 was

initiated by the teacher. This difference is reflected in the placement of

the two numbers on the coding sheet. Similarly, the number "0" in row Z2

under the "don't know" column for created work-related interactions indicates

that target student number zero sought out the teacher to discuss his/her

work but that the coder could not hear the interaction and therefore could

not c.-ide the nature of the teacher's feedback.

The coding in row l4 under created work interactions illustrates the

procedure to be followed when the teacher's feedback includes more than one

codible category. The placement of the number "5" indicates that target stu-

dent number 5 sought out the teacher to discs his/her work and that the

teacher responded with product feedback. The mark under the "praise" column

in the same row indicates that in addition to giving him/her product feedback

the teacher also praised him/her.

The coding steps to be taken in the coding of work-related contacts may

then be summarized as f011ais: (a) the coder enters the student's nunbery

(h) the coder determines whether the contact is initiated by the teacher or

by the student; (c) the coder then determines that the contact is indeed a
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work-reiated contact and nut one of the other types of teacher-student contacts;

id) tie coder notes the teacher's response to the student or the feedback

given to him /her and at this point darkens the appropriate circle; (e) should

the teacher produce additional feedback responses to the target student besides

r:at already indicated in the coding,'the coder darkens additional circles

next to the original one darkened.

PROCYDURAL CONTACTS

The category of.procedural contacts includes all dyadic teacher-student

'nteraction which is not coded as work-related contacts or as behavioral

contacts. Thus, it includes a wide range of types of contacts, most of which

are initiated on the basis of the immediate needs f the teacher or target

ctudent involved. Procedural contacts are initiated by the target student

for such purposes as seeking permission to do something, requesting needed

n-up2lies or equipment, reporting some information to the teacher (tattling

on other students, calling the teacher's attention to_a broken desk, etc.),

geeing permission or information about how to take care of idiosyncratic
t.

=zees (going to locker, getting a pass to get help during another period, etc.),

as well as a variety of Other contacts. In general, any dyadic interaction

-n-:tiatel by the target student which does not fit the definition of work-

related contacts is coded as a procedural contact. Procedural contacts

initiated by the teacher usually have to do with classroom management or with

the teacher being aware of and handling some idiosyncratic need in the target

stu -'ert. Examples include asking individual target students to run errands,
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carry out a particular clean -up job, pitss out equipment or supplies, and

similar interactions in which the teacher enlists the target student's aid

in classroom management, as well as contacts initiated by the teacher to

handle a particular situation idiosyncratic to the target student involved

(to see of he/she is sick, to give him/her a note to take home to his/her

parents, etc.). Tn general, any dyadic interaction initiated by the teacher

that does not fit the definition of work-related interactions or behavioral

interactions is coded as a teacher-afforded procedural interaction.

As with work-related interactions, procedural interactions are separately

coded on the coding sheets according to whether they are teacher-afforded

or student-created procedural contacts, the coder indicates the nature of the

teacher's response in addition to the target student's identification number.

Three categories for coding teacher's response are provided: praise, feed-

back, and criticism. Praise and criticism have the same meaning here as

elsewhere and are coded if they occur as part of the teacher's response. All

teacher reactions to student-created procedural contacts which do not contain

praise or criticism are coded as feedback. This means that a large variety

of teacher reactions will be coded in the feedback category, reflecting the

heterogeneitu of types of procedural contacts. Thus, coding of a created

Tro-elural contact with teacher feedback means that the teacher responded

in some way to the target student's expressed need or question without either

praising or criticizing him/her. The numbers in rows 75, t6, and 17 of the

(-!,-e4r i r rncedure Non-Thiblic contact column in the example Teacher-Student Inter-

27t_2n sheet in Appendix Two exemplify the proper coding of these instructions.

r), :5, the number 6 and the other darkened circle indicate that target

student number 6 approached the teacher on a procedural matter and was

criticized by him. The mark in the feedback column next to the criticism

indicates that the teacher also gave some feedback to the target student's
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need in addition to criticizing him. The criticism involved may have been

due to the fact that the target student left his/her seat to come and see

the teacher, or it may have been connected with the particular procedural

matter that the target student took up with the teacher. In any case, the

coding indicates that the target student did in fact approach the teacher on

1 procedural matter, that the teacher's response was to criticize him/

her for something, and that the teacher also gave feedback regarding the

procedural matter itself. The numbers in the roes l6 and 17indicate that

target student number 0 and target student number Z came to the teacher

on procedural matters and were given feedback regarding those procedural

matters without any teacher praise or criticism being involved.

Occasionally, there will be difficulty determining whether a given

teacher-student dyadic contact should be coded as work-related or procedural.

Vost confusion will be eliminated in this area if it is remembered that any

questions or clarification about the directions for thel'assignment involved

aro coded as work-related, while questions having to do with equipment or

:urTlier are coded as procedual. Thus, if the target student asks the teacher

to repeat page numbers that he/she is supposed to complete in his/her

'workbook, asks if he/she should start the assignment right now or later, or

hae some other question regarding the immediate specifics of the assignment,

the interaction is coded as a created work-related dyadic contact. On the

other hand, if the target student comes up to; the teacher before starting his/

her assignment because he/she needs a pencil, has run out of paper or has

some ether problem with supplies, the interaction is coded as a created proce-

durqL dyadic contact.

3FHA:IIORAL CONTACTS

Behavioral contacts are coded whenever the teacher makes some comrqnt

upon the target student's classroom behavior. They are subdivided into

1 ivo
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praise and criti,,Igm. The coder not the information by entering the target

students:: identification number and darkening the circle in the appropriate column.

Behavioral evaluation contacts are considered to be teacher-afforded although

they usually occiir as reactions to the target student's immediately preceding

beavior. Nevertheless, they are teacher - afforded in the sense that the

target student usually does not want and does not expect the interaction and

the teacher chooses to single the target student out for comment. The condi-

tions for coding this category are: (a) the teacher singles out the target

student for comment upon his/her classroom behavior; (b) the interaction con-

cerns only his/her behavior and does not involve praise or criticism in

connection with work-related or proedural contacts as defined above. Some

ekavi,:ral criticism may occur in work-related and procedural contacts and

in those situations, it appears in the coding for work-related and procedural

interactions. The category of behavior interactions is used only for those

instances in which the teacher singles out the target student for comment

solely on the basis of wanting to discuss his/her classroom bahavior. Work-

related or procedural matters are not involved.

Praise

This crAtegory will he used relatively infrequently with most teachers,

although it will/occur. Occasionally, target students will be singled out

for special praise for their classroom behavior. Praise coded in this category

oill also sometimes. occur after activities but not in relation to specific

responses during those activities ("Pat must have studied hard last night.").

Idiosyncratic teacher euphemisms that carry the same sorts of meanings as

thr preceding examples are also considered to be praise ("Lee is really hang-

ing in there today."). Whenever the teacher singles out a target student

for such praise, coders should enter the target student's identification

number in the praise column under behavioral teacher - afforded contacts.

I A
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Warning or Criticis,,.

This category refers to teacher behavior in singling out for comment

a target student engaging in inappropriate or undesirable classroom behavior.

Comments which function as either warnings or criticism are coded in this

category. Usually teacher's warnings will occur in situdtions in which the

targer student is doing something that is not necessarily or always prohibited

but which is troublesome at the moment. In such instances, the teacher will

singe out the target student to inform him/her that his/her present behavior

is inappropriate. Examples of this are as follows: "Lee, you're getting too

noisy" "Try to figure out the answer on your own, don't copy from your neigh-

bor" "Pat, you can talk to Bill if you ,want to, but stay in your seat."

Behavioral instructions given to the child merely in the interest of

"4"ormatlon or classroom management and without any connotation of warning

or criticism would b.q.coded as teacher-initiated procedural contacts. The

same instructions given in a sZightly different Ion text which connoted more of

a warning and perhaps implied that the child sh uld know better ("Jahn, sit

sown, Mary can't see when you stand up like t t. 9 would be coded as behavi-

)rli warming or criticism. If the same sent cce were snapped at the child or

1-,!.!,,er with anger or exasperation, it would also' be coded as behavioral

TJaMia OP (ritici.-m.

7 of behavioral evaluation is exemplified in the final three colions

cf the "Feacher-Student rAteraction coding form in Appendix 7116: The marks in

tke to the last row indicate that target student number 6 was singled out'

'se by the teacher. The marks in the last row indicate that the teacher

Velivered behavioral warning or criticism to target student number 2.
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TEACHER COMMENTS

For the purposes of this study, certain types of teacher comments direc-

ted to individual target students in public or privately, are to be recorded.

The instructions for noting teacher comments are given in Appendix Three.

GENERAL CODING CONVENTIONS: VALIDITY

:ertain general coding rules and-conventions ham been established which

cut across all the coding categories and which may be relied upon for guidance

in le.ermining what to do in ambiguous situations. Thes conaentions were

estibl'shed with particular attention to'the problem o: nsuring the validity

u ;#74d-Lee of tow!her communication or expeeations t;trourh differen-

o;:av)r towurl diZerent student;:. The basic general conventions are

-,.

ever the coder L.; not sure which target stude

pi;zot:g Jr0- tTJ, touchers. Do not ;peso about tho identity oar the

!'eta

convention is important to avoll contamination of

expcetat ions of the coder. (_:ueses about the identity of

in ambiguous situations are likely to he influenced by the



33

93

coder's expectations of which students would he likely to have the sort of

dyadic interaction with the teacher that has just occurred. While this prob-

lem wi11 occur rarely, it sometimes does happen that the coder is aware of

a dyadic interaction but was not able to determine which student was inter-

acting with the teacher. In these situations, the occurrence of the dyadic

interaction is ignored, and nothing is coded at all.

2. The coder makes_ decisions concerning the correctness of a target

student's answer by noting the teacher's reaction to the answer. If an ambi-

guoao or even a correct answer is considered to be incorrect by the teacher,

it is coded as incorrect in coding the target student's answer. Similarly,

the teacher may ask one type of question but phrase it ambiguously so the

target student can respond to it in a different way. Consider the following

example

TEACHER: J,hn, can you tell me how much 3/4 times 8/9 is?

JOHN: Yes. (This response is possible, although it occurs rarely.

TEACHER: Well, how much is it?

JOHN: Two thirds.

preceding example and similar situations should be coded as single

Lstancesofx.cctestions not as non-mathematics questions followed by

questions.

Teachers may frequently ask rhetorical questions in which they do not

exriect the target .-tudent to produce an answer. These are not considered to

7uections and are not counted as response opportunities for the target

dent, even if the target student should overtly answer'the question ("The

'17 4-a,,.0 is over 100 miles, isn't it?"). On the other hand, product questions

rly phrased which the teacher is treating as questions and which she/he

exr.t=ts the #arget student to respond to are treated as questions and are

coded under response opportunities. When the coder is uncertain, no response

or tunity is coded.
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Coding of evaluative reactions also depends on the teacher's behavior,

not on the target student's reaction. Thus, a teacher who verbally criticizes

the target student is coded for crittctsm,'whether or not the target student

reacts to this criticism. On the other hand, a particularly sensitive target

,talent might become upset upon being given simple negation following a

response. The fact that the target student may react as if he/she has been

criticized does not mean that the teacher is to be coded for criticism, when

the teacher has simply stated that the student's answer is wrong.

I. Coders should be thoroughly familiar with rules regarding the handling

of ambiguous coding situations. For'each borderline between related categor-

ies there Js a rule stating what to do in situations in which the coder

cannot lecide between the two categories. These rules should be memorized and

us universally so that certain categories can be kept "clean" and restricted

situations in which the coder was sure of his/her rating. ."-A1

4. The teacher-afforded and student-created non-public interaction;

(work - related, procedural, or behavioral) are coded as single units if unin-

terruted, regardless of how Zong they go on. This means that if the teacher

Cho_ launch into an extended process review of the work with the target

tudent in a work-related dyadic contact, the coder nevertheless notes only one

for an afforded or created work-related contact and only one unit of
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(2dbacl t;:f.tt cod, !_c? tcaoher 7-ehavior dur he

, 7 +r
nz -er an

ut it is noted only one time and repeated instances of the same type

.ior are not multiply coded. Similarly, in giving feedback to the

target student in an individual contact such as this, the teacher might

ask several questions as a way of helping him/her discover how to do the

Such questions are occuring as part of the teacher - afforded or student-

2reatel work-related contact and therefore are not coded as response Oppor-

tunitteo since they are not public questions. This convention may appear

unwarranted to illogloa at times, especially when a particularly long and

noteworthy dyadic interaction is observed, but it is consistent with the

r facets c,f this measurement approach. To code more than one dyadic

,.vrtac+ in . ch situations:or to attempt to multiply code the separate

units of teacher behavior that might occur during a single unit, would be

to in'_-roduce inconsistency that would dissipate the validity of frequency

7elures for the dyadic contact categories. For example, if difficulty in

Jtmding the teacher produced longer average interactions and a greater

nurnbzr f teacher messages per interaction, the less-able target student

wo,t7 _t d wi th a greater number of such interactions and/or a greater

.;;:nees interaction than would a target student who was able to under-

1-r7 quickly incorporate the teacher's feedback. This is in a

.3,qe, a speri'aZ case of the more general principle mentioned above: The

mugt reflect the teacher's behavior rather than the target studen

re.7,ponse to it.

Occasional unforeseen types of response opportunities or other

classroom events will occur in which the coder is not sure whether to code

the,situa. at all, or is not sure how to code it if she/he thinks it
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uld be coded. In these situations, the coder should code the interac-

tion in whatever manner makes sense to her/him at the time, but she/he

should be sure to indicate the units involved very clearly with a faint

mar'' and should at the first opportunity

96

explain the situation in detail in the "remarks" section on another sheet

These special situations should then be discussed with the project

investigators as soon as possible (before the details are forgotten), so that

determination can be made as to whether the data should be included in the

study. In the present research, this problem has come up with regard to

games and other non-academic classroom activities. Recess, free play, and

other obviously non-academic activities are not being coded. However, teachers

will sometimes institute games which may be considered mathematically relevant.

In such situations, the activities of the children may then be coded as

response opportunities and/or recitation turns with the special nature of

the activity noted through placement of "X's" in the left margin and descrip-

tion of the activity involved in the "remarks" column. Determination of

her or not to use these data is made on the basis of whether or not the

act;,viy seems to involve enough elements of academic work to justify con-

sidering the response demands of the activity as response opportunities as

defined above. If it is determined that the activity did not involve suffi-

nt academic content to be comparable to the more clearly academic response

opportunities, or if it is clear that the participation of the children was

not under the control of the teacher (thereby making it not comparable with

)th,-r coded activities), the data are excluded from the general analysis.

7. Praise and criticism are regularly coded teacher reactions, although

there are many different lumns and places for coding depending upon

the context in which they occur. It is therefore impor to avoid double

4' these teacher behaviors. Frequently, in a teat -r- afforded or student-

created work-related contact, for instance, teacher will not only criticize
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work on to note that the work is poor primarily because

of poor attention or other maladaptive classroom behavior. In one sense,

021.2 criticism may be seen as behavioral ther than as work-related critt-

However, since it occurs during a work-related dyadic contact rather

:n a contact initiated by the teacher solely to criticise the target

studeit's behavior, it is coded in the criticism column under work-related

Ladic contacts (afforded or created, as appropriate). The coder does not

make an additional coding in the criticism column for behavioral evaluations.

111e coder may, however, code a teacher comment along with the single praise

or criticism coding.

In coding p e opportunities, coders should be sure not to

repeat target student identification number when sustaining feedback

ed. This caution is necessary because in the present system, the

of obta rg an accurate count of original response opportunities

count the number of times the target student's number appears in the

OP or

t;:e

pity coding sections. This total will ordinarily be smaller

gnswers given by the target student, since whenever sus -

crack oocurs, a new answer will be coded and the original response

z4J1171_,- w-17l Z have

too bear

ore than one answer from the child. Coders

each response opportunity must be coded at the

Feedback. Be especially alert

sltuations where this is appropr

or ,more types of tel,n,

to "get.
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PART II

INTRODUCTION

This part of the manual describes tbp coding system used to study the

proportion of time students are engaged in mathematics learning activities

and some of the characteristics of these activities. This system has been

adapted from one developed by the Far West Laboratory for use in the Beginning

Teacher Evaluation Study. Portions of the manual written by Romberg, Siall,

Carnahan and Cookson at the Wisconsin Research and Development Center for

Individualized Schooling have been used directly in this manual. These

portions are written in italics.

The most important features to be observed are the characteristics of

-the activities target students engage in and the degree to which these

udents discuss mathematics with their peerst The physical locatiOn of the

teachers and target students is also recorded.

A

OBSERVATION PROCEDURES

population" to ten students f=rom the lass i iZl be observed.

The names of'the target students, selected in advance, will be given to each

observer prior to the first observation. The target students oill remain

the same for the duration of the study. The general procedure for using the

obeervation system is one of "time - sampling." This means that each target

student will not be observed continuously, but rather in a particular sequence

at different nts during the observation period. The sequence or order of

observation is determined by the observer before the observations begin and

is maintained for the complete class period. Seating arrangement and groupvng

once considerations to make in determining the sequence. The sequence can

be changed for each new observation period. The observation of each target

student composes a cycle It is estimated that thirty
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seconds is needed: 1) to observe the activity that each student is involved

with, 2) to code the appropriate categories on the coding form (See Appendix

Two). The behavior to be coded consists of only those things that the target

student is doing precisely at the 10 second mark of the thirty second inter-

val. This procedure is designed to minimize the possibility of observer

sampling the moments. Codes are used to record a description of the

event happening at the one moment in tide to a target student. The collection

codei from several moments wiZZ provide a series of "snap shots" of what

the observed student does during the. observation period.

The beginning and ending of the obs-'ovation period coincide with the

beginning and ending of the time period allocated to mathematics, although

it would be wise to spend a minute or two at the first of the period to get

a "feel" for the class. It is very ZikeZy that the students will be involved

in some transitional activity or other content area at the very beginning

or' ending of the period. These activities are not to be coded

If the period is not

nd a pends upon when work in another content area stops or begins, the

robser:)ation period begins when the teacher redirects the students to mathe-

matics and ends when the teacher redirects the students to some other area.

TrmediateZ;; following the observation period or as soon as is practical,

data are recorded and the observation checked. This information and

lin' are rene d for any i.neonsistencies.

GENERAL PROCEDURES FOR TIME-SAMPLED OBSERVATION

c'tudent Recognition

The names of the target students will be given to the observer prior to

observation. The first task for the observer is to learn to identify

each of the target students by name and face. Students will get up and move

I



40

100

aroumi,the room, sc the observer must be able to identify each target student

by means other than seating location.

It is extremely important that the target students and their teacher

do not know which students in the class are being observed. The observer

most take/care not to observe target students in such a way as to make clear

to anyone in the class the target students' identity. Seating charts should

be kept well hidden from view during observation and should not be left loose

' in the classroom. When target students move around the room during mathema-

tics class; the observer should be very careful not to be too obvious in

following them. If a target student leaves the classroom for any reason,

he/she should be coded as absent.

Avovi olmunication with Students

Another procedure that shouLd be followed during observation is the

avoidance of communication with an students. In fact, it is usually advi-

sable to concentrate on the observation and coding so intently that eye con-

tact with students is avoided. Students will tend to ask observers for help

with their work, or will ask about what the observer is doing. Observers

nd that they do not have time to help students and code observations

irmltanecusly and that a student who has been given help once wiZZ expect

to receive it whenever it is requested thereafter. It is less distracting

to provide terse explanations of what the observer is doing, but even this

presents problems when the student tis not satisfied with a terse statement.

The most reliable procedure is to concentrate on coding observations and

avoid even eye contact with students. The routine response to any student

question should be either no response or the statement that both you (the

observer) and the student have work to do and should not be talking.

1.
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it e he classroom, it is possible to maintain a more cordial

relationship with the students. However, it is extremely valuable to set

,:he standard of no communication inside the classroom. Students will recog-

niz3 1n3 accept this distinction.

Moments

Target students must be observed in the same order throughout the obser-

period. This ordering is to be done by the observer and can take

int.) consideration seating arrangement. However, once an order has been

ined, it should not be changed. The sampling of moments should occur

regular cycles. The first sample of a moment should be near the beginning

period alloCated to mathematics. The "picture" at the ten second

of the observation of a target student must be the moment coded. The

observer "takes a mental photograph" of that moment, then decides how it



should be coded and marks the appropriate categories on the form. This

kind of procedure is necessary to minimize observer bias in the sampling

of moments. Distinct events often take place in a rapid sequence. The

observer must be very rigid in coding the precise moment first observed to

prevent confusion in determining which of several events should be coded.

It is estimated that observing the moment, making a mental note and coding

I take thirty seconds. Variation from this time is acceptable. What is

important is that the moment sampled is precisely coded.

Investigating the Moment Sampled

Once the observer has sampled a moment, storing a mental photograph of

that moment, then it is possible to conduct brief observations thereafter

to determine what coding categories best describe that moment. That is,

the observer can thereafter walk over to examine the page that the student

was working Dn. The observer still codes what the student was doing at the

moment first observed but uses the new information to record the appropriate

content category. In all cases, it should be clear that the moment to be

coded is the one that was sampled at the ten second mark. The subsequent

observations are carried gut simply to determine what that moment really was.

Attending to Non-Target Students

1

It is nearly impossible to prevent target students from realizing they

are the focu., of the Observations. The avoidance of eye contact will help

to reduce that extent to which target students feel self-conscious. In

addition, it is helpful to keep the observation sheet out of the view of any

students. This will prevent students from reading the name of the target

student(s) written on the form. However, the best procedure for reducing

target student awareness of the observation is to attend to non-target students.

can be aone by asking non-target students questions and observing what

materials they are using. At times, non-target students will be engaged in

i
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similar activities as the target students. Thus, it is possible to code

the target student behaviors by observing non-target students.

At the end of the observation period, the observer should refer to the

checklist for coding and error control (See Appendix One). In addition to

completing all information, the observer should review this checklist and

his/her coding form, looking for coding errors.

TIME - SAMPLED OBSERVATION CATEGORIES

The following is a list of the time-sampled observation categories to be

use'l with descriptions of each. For each category, a brief description is

giver first. Following this brief description is a more detailed explanation.

Attendance

A = Absent

Target student is absent during the observation period.

This is used to indicate that the target student is not at school, or

is otherwise unavailable to be observed.

A brief trip to the washroom or water fountain is not

Do not replace an absent

t.nY

absence.

student with another student during the observation period. Continue

to cote the target student as being absent for each cycle.

,student, Engagement

E = Engaged

The student is engaged in a purposeful learning activity related to

tics content.

= -task

0:f-task describes the student when she/he is not engaged in a task.

Tho most important information obtained by the coding of pupil activity

the engagement or lack of engagement of the student when working on

4,4
'71

A
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mathematics. That is, the crucial information to be obtained is the deter-

mination of whether or not tha' student is actually working on a mathematics

task. If the student is engaged, znen engaged (E) is coded. If the student

not engaged, then off-task (0) is coded.

The determination of engagement or non-engagement is central to:the

coding of pupil behavior, because this distinction is the most important

hose involved in the time-sampled observation categories. Whenever there

is ambiguity regarding student engagement, the observer should give the

student the benefit of the doubt and code engaged. Off-task should be coded

only when it is reasonably clear that the target student is not engaged in

a pz.rposeful mathematics task.

Several rules are necessary for the coding of engagement. If the target

student is engaged in a mathematics activity, this is coded as engaged even

though the teacher has assigned some other activity. If the student dis-

plays both a non-engaged and an engaged behavior for the same activity, then

the engaged behavior is coded. For example, the student might listen to the

teacher's explanation or directions while sharpening a pencil. In such cases,

the engagement is coded. The student can be engaged in two activities at

once Juch as copying one part of an assignment while listening to the

tinn direction of the teacher. If one of the activities is a process

activity and the other is a product activity, the level of engagement should

be coded as process (S).

the target student is not engaged in a mathematics activity, then

thid non-engagement is coded even when the student is Engaged in an alter-

native activity other than a mathematics activity. The teacher could tacitly

accept the ofd' -task activity of the student. For example, a teacher might

interrupt a student's mathematics seatwo k to ask about the outcome of a

baseball game played the day before. In this case, the target student is

1
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coded as off-task. The teacher's obvious acceptance of this socializing,

does not change its off-task characteristics in relationship to mathematics.

Note that the coding is exactly the same if another student interrupts the

target student to ask 2bout the baseball game.

The off-task code is used in some cases where the teacher overtly states

trait the student may leave a mathematics activity temporarily for some other

purpose. For example, a student may leave the room to get a drink or to use

the restroom during an ongoing mathematics activity. This is coded as off-

task even when the teacher tells the student (overtly) that he/she may leave

:let a drink or use the restroom.

Level of Engagement

(Level of Engagement is coded only when the student is coded as Engaged.)

S = Process

Engagement at the process level requires that the student be working on

something that requires him/her to integrate facts or to show knowledge

of their interrelationships. This level is generally in response to a

"how?" or a "why?" question.

T =- Product

Engagement at the product level requires that the student khow a specific

fact but does not require that the student integrate several facts or

make inferences from them.

fhe process level is the most complex level of engagement. In it, the

tudent is required to integrate facts or to show knowledge of their interre-

tailor:ships. It most frequently is an activity that asks "why?" or "how?."

A prowess activity requires the student to specify the cognitive and/or

hehaviural steps that must be gone through in order to solve a problem or come

up with an answer,

The answer in a product activity can usually be expressed in a single
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word or a short phrase. Product activities differ from process activities

in that they only require knowledge of a specific fact and do not force the

student to integrate several facts or to make inferences from them.

Spatial Engagement

(Spatial Engagement is coded only when the student is coded as Engaged.)

SV = Spatial

The target student is coded as engaged in a spatial activity when it is

apparent that she/he is using spatial visualization or is drawing a pic-

ture to aid in solving a problem or in understanding a mathematical con-

cept.

NS = Non-Spatial

The target student is coded as engaged in a non-spatial activity (NS)

when he/she does not appear to be using spatial visualization or a pic-

ture to aid in learning mathematics.

Peer Interaction

(Peer Interaction is coded only when the student is coded as Engaged).

P = Peer Interaction

A target student 'is coded as interacting with a peer (P) when he/she

is working on some mathematical concept or problem with one or more

peers.

NP = No Peer Interaction

The target student is not interacting with peers (NP)

Teacher and Student Location

The first time the observer works in a classroom, she/he will make a

sketch of the classroom. The classroom layout sketch should include the

teacher's desk(s) and the arrangement of the student desks and work tables.

Copies of this sketch will be provided for the observer to use in subsequent

observations.
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At the end of each observation session, the coder records the location

where the teacher spent the majority of the class period. In addition, the

coder records the location where each target student spent the majority of

the period.
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APPENDIX ONE

Continuous Observation -- Quick Reference Outline

response opportunity

Resporise Opportunities

Response opportunities are public inter-
actions between the teacher and only one

student at antime. They may occur in a
large group or small group (2 or more 0
students) setting. They occur when the
teacher asks a question to which a target
student is to publicly respond. The
question is responded to by only one
student, in this study, a target student.

student-initiated Respouse opportunity initiated by a
target student.

cipline question This is a question asked by the teacher
in a public setting. Teacher gives some
indication that the question is asked to
compel the target to pay attention.

Airect question Teacher calls on a target student who

has not volunteered.

open question

call out

Teacher asks a question and calls on a
target student who has volunteered to

respond to the question.

A target student calls out the answer to
a question before the teacher has a
chance to call on anyone. The teacher
responds to the student who has called

out the response

Level of Question

process question This is a mathematics question which
requires the target student to give the
steps that must be gone through to solve

a problem. It is generally a "why?" or

"how?" question.

0 1(

product question A product question is one which requ
the target student to answer with a
single word or phrase without indicat
how the answer was found.



non-mathematics question

correct answer
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Such a question does not require the
target student to show skill or knowledge
of mathematics. The teacher does not
evaluate the student response as correct
or incorrect.

Student's Answer

Student's answer is considered correct
unless the teacher makes some action
suggesting dissatisfaction with it.

part-correct answer Teacher indicates that target student's
answer is correct but incomplete, or
that the response is correct but not the
answer the teacher is seeking.

incorrect answer Teacher indicates that the target stu-
dent's answer is wrong by saying so,
providing the correct answer, or asking
someone else.

no response Student indicates that he/she cannot
answer the question or student remains

silent.

pJ,Itive feedback

neutral feedback

negative feedback

wining feedback

Teacher's Feedback Reaction

As feedback, the teacher compliments
the target student or makes a gesture
indicating warmth or excitement. Also

includes teacher feedback which indi-
cates that the student's response was
correct. (Examples: Good, Fine,
Wonderful, That's right, Yes)

Teacher makes no response whatsoever to
target student's response, or teacher
continues without indicating whether
student's response was correct or in-

correct.

The teacher provides impersonal feedback
that the target student's response is
not correct, or the teacher expresses
personal criticism or anger.

The teacher attempts to stay with a
target student so that he/she can answer
the question asked. It may consist of
repeating the original question, rephras-
ing the original question, giving some
type of clue, or asking a new question.



sustaining feedback

confidence - positive

confidence negative

confidence neutral

usefulness - positive

usefulness negative

stereotyping - positive
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CODING INSTRUCTIONS

Whenever sustaining feedback is coded,
the coder skips to the next line to code
the level of the question, the target
student's response, and the nature of
further feedback given by the teacher.
If further sustaining feedback is given
to this second response opportunity,
the coder once again skips to the next
line and codes the level of the question,
student response and teacher feedback.

Teacher Comments

Teacher comments that the target student
is confident in her/his ability to do
mathematics.

Teacher comments that the target student
is low in her/his confidence in mathematics.

Teacher comments about target student's
confidence without making a positive or

negative comment.

Teacher says that mathematics will be
useful for the target student.

Teacher says that mathematics or the
particular topic under consideration will
not be useful for the target student.

Teacher comment to a target student
saying that mathematics is equally appro-
priate for males and females, that
mathematics ought to be free of sex
stereotyping or that females are better
at mathematics than are males.



stereotyping - negative

enjoyment - positive

kujoymeut - negative
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Teacher. comments to a target student
that mathematics is not appropriate as a
subject of study for females, or that
males are more suited to the study of
mathematics than are females.

Teacher states that the target student
enjoys or likes mathematics.

Teacher states that the target student
dislikes mathmatics or does not enjoy
some aspect of mathematics.

enjoyment - neutral Teacher comments that a target student
neither likes nor dislikes math..

expectations - positive

expectations - negative

attribution

student-created

teacher-afforded

wrrk-related contact

procedura] contact

Teacher tells a target student that he/
she will probably do well in mathematics

or school.

Teacher tells a target student that she/
he will probably notbe very successful
in mathematics or school.

Teacher attributes a target student's
success or failure in mathematics to
ability, effort, the difficulty of the
task, or the learning environment.

Non-Public Teacher- Student Contacts

This is a private contact between student
and teacher that is initiated by the

target student.

This is a private contact between the
target student and the teacher which is
initiated by the teacher.

This is a teacher student-teacher contact
concerning the target student's seat
work, homework, clarification of direc-
tions, or feedback about already com-
pleted work.

The target student requests permission
to do something or requests information
about how to take care of his/her own
special needs. Or the teacher approaches
a target student to ask him/her to run
an errand, pass out equipment or otherwise

help with class management. The contact



behavioral contact

absent = A

engaged = E

off-task = 0

process = S
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whether teacher-afforded or student-
created is to take care of a situation
idiosyncratic to the target student
involved.

This is a teacher-initiated contact in
which the teacher comments upon the target
student's classroom behavior. The teacher
singles out the target student for com-
ment on his/her classroom behavior. The
interaction is concerned with the target'
student's behavior and does not involve
praise or criticism in connection
with work-related or procedural contacts.

Time-Sampled Observation -- Quick Reference Outline

product = T

spatial = SV

non-spatial = NS

peer interaction = P

no peer interaction = NP.

Target student is absent during the
observation period.

The target student is engaged in a
learning activity related to mathematics
content.

Off -task describes the target student
when she/he is not engaged in a mathe-
matics learning activity.

A process level of engagement requires
the target student to integrate facts

or show knowledge of interrelationships
among facts.

A product level of engagement only
requires that the target student know a
specific fact.

Spatial engagement is coded when the
target student uses a figure or drawing -

to aid in solving a mathematics problem.

Non-spatial engagement occurs when the
target student is engaged in a mathematics
learning activity but is not using a
figure or drawing to aid-in understanding
the mathematics or solving the problem.

A target student is coded as interacting
with a peer when she/he is working on some
mathematical concept or problem with one
or more peers.

The target student is engaged but not
interacting with a peer or peers.

1
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Appendix Three

TEACHER COMMENTS
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Certain types of teacher comments which are directed to individual

target students in public or in private are to be recorded. Some types of

teacher comments are recorded on the Teacher-Student Interaction coding

sheet, while other types of teacher comments are recorded on a separate

sheet of paper with other observer remarks. Teacher comments may occur

during other teacher-student interactions. The observer records teacher

comments concerning: students' confidence in learning mathematics, the

usefulness of mathematics, sex stereotyping of mathematics, student enjoyment

or liking of mathematics, teacher expectations for student performance in

-mathematics _or school, and teacher attributions of the causes of student

success and failure. Only teacher attributions are coded on the Teacher-

Student Interaction coding sheet. The other types of teacher comments are

recorded on a separate sheet of paper.

Teacher Attributions

At times, teachers attribute the cause(s) of a target student's success

or failure in mathematics to some perceived characteristic of the target

student or her/his surroundings. For this observation, these causes are

Llassified as: the target student's ability or lack of ability,.effort or

lack nt effort on the part of the target student, the ease or difficulty of

the task, or the enviornment of the classroom including the quality of teacher

explanations. Attributions of causes of success for target students are

separated from attributions of causes of failure. Eight categories of teacher

:ttrii u ion are coded on the Teacher-Student Interaction observation sheet.

One column is provided on the coding sheet for each of the eight categories

if teacher attributions. These columns arc located between the PUBLIC and NON-

PUBLIC sections.



58

118

-A-successability15-A) attrib ution is coded when the teacher refers to

ability as the reason for a target student's success. A success-effort (S-EF)

attribution is coded when the teacher makes a reference to the amount of time,

effort, or concentration a target student seems to have expended as the

cause of that student's success. A success-task (S-T) attribution is coded

when the teacher refers to the ease of the material of or the target student

familiarity with the material as the reason for the student's success. When

the teacher makes reference to the positive classroom environment or the

good job that was done in explaining as the cause of the target student's

success, a success-environment (S-EN) attribution is coded.

When the teacher-attributes-a target student's failure _to grasp an idea

to a lack of ability or talent, a failure-ability (F-A) attribution is coded.

A failure- effort (F-EF) attribution is coded when the teacher refers to a

failure to spend sufficient time on a task, failure to concentrate on a task,

or a lack of determination as the cause of a target student's failure to

understand or learn a concept or idea. When the teacher attributes a target

student's failure to learn something to the difficulty of the task, a failure-

task (F-T) attribution is coded. At times, the teacher will attribute a

target student's failure to the fact that the material was not explained well

or that the learning environment was not a good one. Such attributions are

coded as failure- environment (F-EN).

When a teacher attribution comment occurs as part of an interaction

between a target student and the teacher, the attribution is coded in the

same row as the student number and other description of the interaction.

If the comment occurs outside of a normally coded interaction, the student's

identification number should be darkened and the appropriate attribution

darkened also.-
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When the types of teacher comments concerning confiderice, usefulness,

stereotyping, enjoyment, and expectations occur, the comment should be

recorded on another piece of paper with other observer remarks. Be sure to

record the comment and the student's identification number. These non-

attribution comments are described below.

Confidence

Comments concerning a target student's confidence in mathematics are

classified as positive, negative, or neither positive nor negative ( +, N).

A positive comment about a target student's mathematical confidence gives

Some indication that the teacher perceives the student as confident in his/her

ability to-learn mathemat tcs. When-the teacher states that she/he feels a

target student is low in confidence concerning her/his ability to learn

mathematics (or anxious about mathematics) a negative comment is coded. A

comment about student confidence that falls in neither of these categories

is coded as N (neither).

Usefulness

Usefulness comments by the teacher which are directed to an individual

caret student are coded positive or negative (+, -). A comment classified

as pf,S_ ive one which indicates that mathematics in general or some speci-

mathematical topic will be useful to the target student. A comment con-

Corning the usefulness of mathematics is considered negative if it indicates

that m thematics or the specific topic under consideration will not be useful

for the target student.

ing

At es, teachers comment about the appropriateness of studying mathema-

tics for males or females. A positive stereotyping comment is one which is
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directed to a target student and which indicates that mathematics is

equally appropriate for females and males or which says that mathematics

ought to be free of sex stereotyping. A comment to a target student which

says that females are better at math than males is also considered a positive

stereotyping comment in favor of females. A negative stereotyping comment

gives the idea that math is not an appropriate subject for a female student

to excel in or that males are more suited to the study of mathematics than

females. A teacher comment indicating that girls and boys are equally capable

in mathematics should be recorded also, as a non-stereotyping comment.

Enjoyment

A positive comment by the teacher is one which gives the indication that

the target student likes mathematics or enjoys doing some aspect of mathema-

tics. A comment stating that a target student dislikes mathematics or does

not enjoy doing some specific mathematical work is coded as negative. When

eacher comments that a target student neither likes nor dislikes mathe-

matics, an N (neither) is coded.

Expectations

When a teacher tells a target student that she/he will probably do well

in mathematics or be successful in school, a positive expectation comment

is coded. A negative expectation comment is coded when a target student is

told that he/she probably will not be very successful in mathematics or in

school .
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Data Sheets
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Observer Agreement - Year I

Teacher-Student Interaction Observation Categories

Category Observer Agreements Percent
AgreementAgreements + Disagreements

Identification of
Interaction

1. 48
50

96%

2 60 92%

65

3 52 95%

55

4 22 88%

25

All 182 93%

195

Public Interactions

Initiator 1 43 98%

44

2 34 100%

34

3 30 97%

31

4 12 92%

13

All 119 98%

122

Response 1 42 95%

Opportunity 44

27 79%

34

3 25 81%

31

8 89%

9

All 102 86%

118
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Category Observer . Agreements Percent
AgreementAgreements + Disagreements

1-ever.of Question
37 84%
44

2 33 97%
34

24 77%
31

4
9 100%
9

All 103 87%
118

Student Answer 1
44 92%
48

2
28 82%
34

20 90%
31

4
9 100%
9

All 109 89%
122

Positive Feedback
38 79%
48

2
30 88%
34

26 84%
31

8 89%
9

All 102 84%
122



Category Observer
Agreements Percent

AgreementAgreements ,+ Disagreements

Neutral Feedback 1 38 81%

47

2 27 79%

34

25 81%

31

4 8 89%

9

All 98 .81%

121

Negative Feedback
44 =96%

46

2 33 97%

34

30 97%

31

4 9 100%

9

All 116 97%

120

Sustaining
Feedback

45 96%

47

2 32 94%

34

30 972

31

4 7
78%

9

All 114 94%

121
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Category Observer
Agieements Percent

AgreementAgreements Disagreements

Student-Initiated
Work
Lower Level 2 67%

3

2 56%

2 67%

3

4 4 100%
4

All 13 68%
19

Higher Level 1 100%
1

2 100%

I none

4 100%

All 4*

4

Criticism 1

2

none

none

3 none

4 100%

All 1*
1
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Category
Agreements Percent

AgreementObserver
nts Disagreements

Praise none

2

3

4

All

none

none

none

none*

Don't Know 1

2

3

4=

1

none

none

none

none

none*

Teacher-Initiated
Work
Lower Level 1 none

2 2 50%

88%

4 100%

All 10 77%

Higher Level

13

none

2

3

4

none

none

50%

All 1*



Category Observer PercenZ
_ements Disagreements Agreemeni

iated

Praise

Critici

I

2

4

All

2

3

4

4

All

Stud ent - Initiated

Procedural
Praise 1

2

3

none

none

2*
2

none

none

none

none

none*

nc a

none

to

4 « -none

All none*
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Table 4 (Continued)

Category

Neutral

Observer
Agreements Percent

Agreements 4- Disagreements Agreement

2

Criticise

4

1

2

3-

4

All

Teacher-Initiated
Procedural
Neutral 1

2

3

4

All

none

4

100%

4 100%
4

6 602

iU

_none

0
1

none

none

0*

1

none

none

2

3

none

2*

3

0%

67%

Public or Private Interactions

Behavioral
Praise

2

none

none

3

4

All

none

none

none*
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Table 4 (Continued)

Category Observer
Agreements

s + Disagreements

Percent
Agreement

Criticism

3

4

All

none

2

4

5

5

none

50%

100%

78%

Fewer than 5 occurrences during agreement checks
make percents unstable.



Observer Agreement - Year

Engaged TiMP ObservrAon Categories

-5

6

7

8

9

10

All

C rlve Level

7

10

238

270

53

59

174
197

20

36

133

172

676
794 *

21

25

170
175

20
26

106
118

13
14

82.

108

412

97%

2

90%

38%

56%

77%

85%

84%

97%

77%

0%

93%

76%

88%
466

*The denominator is the number of cycles observed for which the
category was appropriate.
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Observer Agreement - Year II

Engaged Time Observation Categories

Category Observer Agreements Percent

Agreements + Disagreements Agreement

Engagement 4 127 98%

130

91 93%

98

11 36 88%

41

14 98 93%

105

All 352 94%

374

Cognitive Level 4 66 94%

70

6 56 98%

57

11 31 100%

31

14 63 90%

70

All 216 95%

228

Spatial 4 69 99%

70

6 50 88%

57

11 26 84%

31

14 70 100%

70

All 215 94Z

228
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Category Observer Aareements Percent
Agreements + Disagreements Agreement

Peer Interaction 4 64 91%
70

6 56 98%
57

11 31 100%
31

14 68 97%.
70

All 219 96%

228
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Observer Agreement - Year II

Teacher-Student Interaction Observation Categories

Category Observer Agreements- Percent
AgreementAgreements + Disagreements

Identification of 2 20 87%

Interaction 23

5 4 100%

4

7 70 96%

73

8 28 97%

29

11 38 84%

45

All 160 92%

174

Public Interactions

Initiato. 2 3 75%

4

5

7 33 97%

34

8 11 100%

11

11 14 100%

14

All 61 97%

63

1:'.
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Category Observer Agreements Percent

AgreementAgreements + Disagreements

Response 2 3 75%

Opportunity 4

5 * *

7 27 79%

34

10 91%

11

/ 11 13 93%
........

/ 14

All 53 8,4%

0 63

Level of Question 2 2 50%

4

5 * *

7 26 76%

34

8 6 55%

11

11 14 100%

14

All 48 76%

63

Student Answer 2 3 75%

4

5 * *

7 32 94%

34

8 11 100%
11

11 14 100%
14

All 60 95%

63

1 ' 1 i
L. 1 A
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Category c Observer Agreements Percent
AgreementAgreements + Disagreements

Positive Feedback 5 * *

7 34 100%

34

8 10 91%

11

11 12 86%

14

All 59 94%

63

Neutral F,,.edback 2 4 100%

4

5 * *

7 20 59%

34

8 10 91%

11

11 13 93%

14

All 47 75%

63

Negative Feedback 2 3 75%

4

5

7 32 94%

34

8 11 100%

11

11 12 86%

14

All 58 92%

63
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et,

Category Obsezver
Agreements Percent

AgreementAgreements + Disagreements

Sustaining 5 * *

Feedback
7 33 97%

34

8 11 1007._

11

11 11 79%

14

All 59 94%

63

Private Interactions

Student-Initiated
Work
Higher Level 2

5

7 100

11 3 75%

4

All 86%

Level 50X

100%

3

15 79%

19

8 1007,

8

11 92Z

All 39 85'_

:413
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Category Observer Agreements Percent
Agreements + Disagreements Agreement

Criticism 2 0

5 0

7 1

1

8 0

11 0

All 1

1

Student-Initiated
Work)
Praise 2

5

Neutral

7

8

11

none

100%

100%

2 1 50%

2

5 1 100%

1

7 2 33%

6

8 2 50%

4

11 2 67%

3

All 8 50%

t6

Don't Know

5 0

7 0

8

11

1 100%
1

0 OZ
1

50'
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Category Observer Agreements Percent
AgreementAgreements + Disagreements

Teacher-Initiated
Work
Praise 2

5

7 1 100%

1

8

11

All 1 100%

1

Lower Level 2 0 0%
1

5 0

7 2 67%

3

8 1 100%

1

11 1 100%

1

All 4 67%

6

Teacher-Initiated
Procedural 2

5 0

7 2

2

8 1

1

11 1

All 5 100%

5
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Category Observer Agreements Percent
AgreementAgreements + Disagreements

Behavioral
Criticism 2 3

3

5 0

7 4

5

8 1

1

11 1

1

All 9 90%
10
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Appendix D

Teacher-Pupil Interactions: Two Year Plots
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Appendix E

Teacher Feedback - Two Year Plots
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