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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 wcre 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 éll the
students who had achieved higher than the mean in mathematics Eighty-two
students (high confidence girls, low confidence girf;, high confidence boys,
and low confidence boys) were observed daily in their reguiar mathematics classés
for 3-4 weeks during the spring semester of 1980 and again in 1981. Between

—

three and fourteen students (i.e., target students) were observed fm—each

——

e ————

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
activities 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 (vhich many doubt, [Nelson, 1977; Sherman, 19771), the number
of womer 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 [Muilis, 1975]). Until adult

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

males, unequal representation of the sexes in occupations related to mathe=

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 1is the cognitive acquisition of mathematics by females, as well as
the attitudes or affective beliefs held 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.
over a period of years
community, and school.

inequity exists in the

Not only are they intertwined, tut they are developed :

in a complex social matrix which involves home,
One approach to follow in seeking to understand why

representation of the sexes in occupations related

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

of this complex sccial 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?

Do girls and boys of different confidence levels participate

differently in classroom processes?

Does the participation in classroom processes of girls and boys

of different confidence levels change over time?

Review of Litcrature

Sex-Related Differences in Mathematics

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

following 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 bv school and by

At the post high school levels, differences

. region of country.

are still large.

G




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 mathematiceg courses, males perform better on more
difficult and complex tasks. '

3. There are psychological variables which may help in understand-
ing sex-related differences. Females, as a group, more than
males as a group, have less confidence in learning mathemat ics,*
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
différences in one classroom process, i.e., engaged time, only one has indi-
cated a difference betweengfemales and males, and this rtudy (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 matnematics processes? Confidence in mathematics
is an important variable in that it is correlated positively with student
achievement and‘gnrollment 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 learning mathematics,
and classroom learning environments, see Reyes, L.H. Classroom processes,
sex of student, and confidence in learning mathematics. Unpublished doctoral
dissertation, University cf Wisconsin, 1981.




were found which invéstigated classroom behaviors of high and low self- i
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 differences in teacher-student .

interactions between high and low self-concegt students with high self-

concept students involved in more interacticns 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 hatnematics classroom processes?--

hY .
4

receives some support.
Little information is available about change in participation in class-

room processes over time.

The Study

Sample

T

-

The sample consisted of 80 girls and boys who®were in the 7th gradé 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 a midwestern city were

given the Mathematics Concept subtest of the Science Research Associates
P

Fa

(Naslund, Thorpe, and LeFever, 1971) and four scales of the Fehnema-Sherman
(1976) Mathematics Attitude Scales (Confidence in Learning Mathematics,
Usefulness of Mathematics, Tea;her, Math as a Male Domain).

The sample for the study consisted of approximately equél numbers of

girls and boys who scored at or above the mean on the test of -mathematics




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 Conf idence
) B Achievement? in Mathematics
n Mean S.D. Mean 5.D.
Girls .
High Confidence 20 < 30.5 3.3. » 56.7 2.6
Low Confidence-~ 25 27.1 4.1 38.4 4.6
1 Boys ) - ¢
High Confidence 24 30.0 3.6 56.8 2.2
l.ow Confidence 24 27.3 3.6 3e.1 5.0

aNaslund, Thorpe, & LeFever, 1971; bFennema & 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 50.15 2.06 .16
. Confidence Level 8870. 53 1 887C.53 604.91 .00**
Sex X Coi idence Level 33.51 1 33.51 2.29 .13
Within Cell 1305.13 89 14.66
< **p ¢ .01
Table 3

ANOVA for Mathematics Achievement by
Sex and Confidence Level
for Sample Group

Source s d&f M5 F I
Sex 0.23 1 0.23 .02 .90

. Confidence Level 206.01 1 206.01 15.09 .00**
Sex X Confidence Level 2.54 o1 ©2.54 .19 .67
Within Cell 1214.92 89 13.65
*%p ¢ .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 1I. 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

13
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Table 4

Number in Each School, Classroom, and Group

Year 1

Boys

Girls

Low
Confidence

High
Confidence

Low
Confidence

High
Conf.dence
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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. -
pp X .

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 interactioas occur when the attention of the class is not on the inter-
action. Generally, prlic interact ions 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 seccnds per student. During the 30 seconds
allowed, the first 20 seconds are used by the observer to zet 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




Teacher-Student Interaction Observation Categories

Interactions
Public Private
Initiator Student-Initiated Work
Teacher Praise
Student Higher Level
Response Opportunity Lower Level
Discipline Question Criticism

Direct-No Volunteer

Open-Volunteer

Don't Know

Student-Initiated Procedural

Ccallout Praise
Level of Question Neutral
Higher Level Criticism

Lower Level
Non-Mathematics

Student Answer

Correct
Part Correct
Incorrect

No Response

Teacher-Initiated Work

Praise
tia~her Level
Lower Level
Criticism

Don't Know

Teacher-Initiated Procedural

Teacher Feedback All
¥
\ Positive
\\ Neutral
\ Negative
\?ustaining
\ Public or Private Interactions
A v
\ Teacher-Initiated Behavioral
\
N Praise

Criticism

e
L

]
S




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 (Appgndixsﬂ). 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

Nbservers 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
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 mathemakics 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 thie criteria given for the selection ¢ the

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

and described in general. The public categories of the teacher-student




11

interaction coding system were described in detail, including the defini-
tions of the categories arnd 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.

Tho second day of teacher-student interaction observer training began
with discussion of the public categories introduced the previous day.
Ouestions 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 davs of training, and the private categor-
ies were explained in detail. The majority ég the time on day three was
spent practiciné‘ghe entire coding system with videotapes of a seventh grade
mathematics class. -

The remaining days of traiﬁing 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 abcut observation categories. All the observers then sat in

O
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the back of the classroom, identified (among the observers only) which
students would be observed, and coded all of the teacher-target student
interactions for most of the class period. After the 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 middlé 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 frum the teacher-student interaction
observation training. First, the study was described in similar detail as
had beeg 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 methed of time sampiing 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 demoustra-
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 tima-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 categorics.
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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 sevenih grade
mathemafics 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 T observation data would be gathered
between January 7, 1980 and February 29, 1980. Six ~lasses were to be
observed during the four weeks from Januarv 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 vere observed January 19-February 13, 1981, and five classes were

observed February l6-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 h:d maintained their accurate use of the coding
svstem. To check agreemgnt the observer and criterion observer coded the
same students :nd 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 agree&ent for identification of interactions. Next, a compari-
son was made in each observation categorv between observer and criterion
observer for all the interactions which had beén 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 observer
was also obtalned 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 ohserving the same students at the same moments.

ERIC ~a
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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 567 with

the exception of one category {Complete data are in Appendix C).

) Y
by b
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Data Analyses and Results

Igacher—Student Interactions

Data sheets marked bv 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 agcin 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 computer
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 occurr.d in the classroom. The data were then reor-
ganized in a computer file so that for each public and private observation
category, a mean [requency 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
meang 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
bv 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

probab*lity levels are in Tables 8 and ©.




Table 6

Means and Standard Deviations of Frequencies per Day for Public Teacher-Student
Interaction Categories by Sex, Confidence Levzl, and Year

YEAR 1 YEAR II
Girls Boys Girls Boys
High? Low® High® Lowd High? Low’ High® Lowd
Confidence Confidence Confidence Confidence Confidence Confidence Confidence Confidence
X (sd) X (sd) X (sd) X (gd) 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 # ‘
Teacher .93 (.53) .88 (.80) 1.50 (1.20) 1.21 (.98) 410 (.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) J26 (.30) .09 (.17) .14 (.25) .22 (.245)
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 Respanse .04 (.06) .03 (.07) .07 (.10) .07 (.09) .05 (.08) .02 (.04) .03 (.05) .04 (.08)
Teacher Feedback . '
Positive 420 (.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)
3, = 20, Pn =20, %n =22, % = 20 -
{ -
s
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. g ] Table 7

»

Yleans and Standard Deviations of Frequencies per dav for Private Teacher-Student
Interaction Categories by Sex, Confidence Level, and Year

YEAR I
- Girls “ Boys Girls Boys
High® Low” High® Lowd High? Low® High® Low®
Confidence Confiden®e Confidence Confidence Confidence Confidence Confidence Confidence
X (sd) X (sd) X (sd) x  (sd) x  (sd) x (sd) x (sd) x_ (sd)
Total Interactions
Private 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 (.10) .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 (.l4) .23 (.26) .21 (.32 .18 (.23) .18 (.Zi)
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 (.09)
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 (.03
Teacher-jinitiated Procedural
All .04 (.07) .10 (.10) .08 (.09) .05 (.06) A2 ¢ 14) .13 (.10) .14 (.13) .15 (.16)
a b c d )

)=

81




Table 8

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

Category Sexd Confidence? Year© sxc9 sxy® cxyl sxcxy8
F P F P F P F P F P F P F P

Total Interactions

Public 5.19 .03* .10 .76 41.45 .00%* .79 .38 1.64 .21 .91 .34 .67 .41
Initiator

Teacher 5.36 .02% .26 .61 57.03 .00%* .04 .83 1.83 .18 1.36 .25 1.06 .31

Student 3.48 .07 .00 .99 1.70 .20 2.33 .13 .23 .63 .01 .94 .00 .95
Response Opportunity

Discipline Question 4.13 .05%* 1.10 .30 .24 .63 .59 .45 .84 .36 .08 .78 2.43 .12

Direct-No Volunteer .14 .71 3.28 .07 23.81 .00%* 2.18 .15 .00 .96 1.70 .20 3.02 .09

Open Volunteer 5.60 02 .20 .66 41.12 .00%* .94 .34 4.81 .03% .29 .59 .37 .55

Callout 4.79 .03=% .00 .96 .51 .48 2.11 .15 .60 A .14 .71 .00 .97
Level of Question

Higher Level 2.18 .14 .03 .86 3.80 .06 1.34 .25 .98 .33 .03 .87 1.03 .31

Lower Level 5.23 .03% .00 .99 48.35 .00** .31 .58 1.01 .32 1.61 .21 1.24 .27

Non-Mathematics 3.84 .05% 1.29 .26 .83 .37 1.29 .26 .20 .66 .15 .70 .93 .34
Student Answer

Correct 3.72 .06 .13 .72 49,41 .00** .03 .86 A .51 1.35 .25 1.09 .30

Part Correct 3.96 .05% .66 42 23.52 .00%* .00 .99 1.61 .21 .35 .55 .07 .80

Incorrect 7.60 .01%% .04 .85 14.44 .00%* .19 .66 .72 .40 .04 .84 .56 A

No Response 1.30 .26 .08 .78 2.78 .10 .78 .38 3.64 .06 .11 .74 .39 .53
Teacher Feedback

Positive 4.41 .04 .07 .79 25.88 .00** .23 .63 .14 71 2.79 .10 .01 .94

Neutral 4.13 .05 .50 .48 48.31 .00** 1.33 .25 2.14 .15 .60 A 1.91 .17

Negative 5.67 .02 .00 .99 11.26 .00** .28 .60 .31 .58 A5 .51 .17 .68

Sustaining 3.31 .07 .27 .61 23.69 .00%** .03 .86 1.87 .18 .13 .72 .04 .84

3¢ (1,78 ,Pdf (1,78),CdE(1,78),9dE (1, 78) ,%df (1,78) ,fdE(1,78), Bdf(1,78), *p < .05, *kp < .01




Table 9

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

Category Sexa Confidenceb Year© sxcd sxye cxyf sxcxyg
F P F p F P F p F P F P F P

Total Interactions

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

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

Student .06 .81 A7 .50 31.25 .00** .33 .57 2.12 .15 b4 .51 .32 .57
Student-Initiated Work

Praise .19 .66 3.17 .08 3.00 .09 .08 .78 4.02 .05% 1.60 .21 .78 .38

Higher Level .23 .63 .04 .85 17.61 .00%* 14 .71 .56 .46 .00 .99 .00 .97

Lower Level .11 .75 .16 .69 30.77 . 00P% .10 .69 .46 .50 .87 .35 .57 .45

Criticism 1.22 .27 44 .51 2.84 .10 = .73 .40 .01 .92 .16 .69 2.52 .12

Don't Know A1 .74 1.46 .23 .25 62 .17 .15 1.16 .29 .96 .33 .09 .77
Student-Initiated Procedural

Praise 1.98 .16 .83 .36 .94 .34 .33 .57 .41 .52 1.71 .20 .01 .91

Neutral .01 .93 4,01 .05% 5,14 .03*% .52 47 3.76 .06 .35 .55 .21 .65

Criticism 6.74 L01%* .49 .49 .04 .84 .08 .78 .01 .92 1.67 .20 .73 .40
Teacher-Initiated Procedural -

All .21 .65 .17 .68 15.97 . 00** 1.37 .24 .37 .54 .08 .77 1.42 .24

34£(1,78),Pd8(1,78), Cdf(1,78), Yd£(1,78), Sdf(1,78), Tde(1,78), Bdf(1,78Y; ®p < .05, **p < .01
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Several things are quickly apparert 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 withboys, (significant at .05 level), ask
boys more questions for discipline purposes, ask boys more higher, lower,
and more non-mathematics questions. Boys arpear 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 8th 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-
dence 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 v
|
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 D & 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-

tiosﬁfﬁbre 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 a. ays comes to mind as one studies teacher/pupil
interactions is direction of causation. 1Is the teacher the one who is
dominant in determining who s/he interacts with, orﬁis 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 %}). 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 dn 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

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

43

Year 1 Year 11
Category Girls Boys Girls Boys
g High Low High Low High Low High Low

x(sd) x(sd) x (sd) x(sd) x(sd) x(sd) x (sd) x(sd)
Engaged 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)
High Level 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)
Spatial 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)
Peer 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

n = 22:

-1
P
~

confidence boys
High confidence boys




Table 11

F-ratios and Probability Levels from ANOVAs:

Sex,

Confidence Level, and Year for Engaged Time Categories*

Category Sex P Confidence p Year p SxC P SxY p SxCxY p
Engaged 746 .39 4.72 .03*  6.33 .01 1.68 .20 1l.11 .30 .08 .78
High Level 20 .66 .52 Ny .51 .48 .21 .65 1.32 25 .13 .72
Spatial .08 77 4.79 .03* 94.39 .00 1.09 .30 .03 .86 1.30 .26
Peer 55 .06 .64 .43 9.40 .00 .06 .81 2.50 .12 .00 .97
xdC = 1,78 T o o o

P}!
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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 fawest . 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 Ev-luation.
Data were placed on a preliminary computer tape. Upon exa‘ination 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 errurs 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 calz,
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

o
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was working on a higher cognitive level task (Higher Level Cycles). For
these variables, the méan 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 peersithan were boys (p=.06). Low confidence students were engaged

cignificantly more in spatial activities than were high confidence students.

Conclusions and Discussion

fhree major questions were addressed in this study and each will be
discussed separately.

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. Teachers
initiate more interactions with boys than with girls, discipline buys more
and ask bovs more questions. Boys also initiate more Interactions with
teachers than do girls., Most of these ser-related differences appear in
Public interactions, i.e., when the teacher is interacting in a group
s¢wsion.

Boys and girls are not engaged in different activities during mathe-
mitics ¢lasses, however. They were working on mathematics about the same
sercentage of time, and they were working with high'level and spatial

tasks about the same percentage of time.
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2. Do girls and boys of different cdnfidence 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 in:eractions than any other group while high confi-~
dence girls participate particularly in public interactious 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 iewer teacher/girl than teacher/boy interactions. Why
is this? This study doesn't tell us.why but some Sspeculations are in order.
Keep in mindrthe age of these studonts 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.
Wwhile overall sex differences emerged both years, no cuﬁsistent trend
could be found.

One other major conc.usion must be drawn from this studv. While the

cex differences found were pervasive - cutting across 19 classrooms and

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

lead one tu 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 ind low cenfidence girls and boys

should be expiored further.

An in depth study of differences between high and low confidence

H

zirls might give specific direction for interventions. Would high

o

confidence girls profit from asser:tiveness training that wégiéipermit
them to receive equitable tre;tment from teachers? Would low confidence
girls profit more from interventicns of a different type?

The relationship found between participation in spatial activities

and lew confidence learners neseds further exploration. Are these low

conf idence girls and boys becoming roo dependent on such activities and

M

ot relyine on activities of a more abstract nature? Does this inhibit

earning in mathematics?

oo

Suture studies of sex—relatgd differences in classroom processes
<hoizld utilize other processes than the ones observed in this study.
Perhaps more dramatic differences will be found that will further con-

s

=

-risute to our knowledpe of sex-related ditferences in mathematics.
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PREFACE

-

A middle school mathematics classroom contains many different types of
scudents engaged in a.variety of activities, The purpose of this study is
te find how students with certain characteristics vary in the activities
thev engage in ané in the quantity and quality of their interactions with
mathematics teachers. This will be done by observing a number of middle
school students in their mathematics classes as thev progress through grades

six, seven and eight,
Due to the complexity of the classroom two different types of observa-
tior are to be done simultaneously by two observers. An individual observer

doe< onlv one tvpe of observation at a time. One observer focuses on the

{ dateraction between the teacher and a few students in the class (target

nouslv, Another observer focuses on the tvpes of activities the target

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

-
he This second ohse rver doos not code continuously, but rotates from one target
student to another each 30 seconds. Each Obser;;r records his/her chaserva-
rions on a4 speciallv designed coding form.
This manua} is designed to be‘used in two wavs, [t is designed to aid
* ’é “in tY.- trainine of observers., It i< also to be used as a reference during
*he acrual classrtocm observations. - )
: “The manual is writtep in tw parts, Part T ¢ ntains descriptions of
the ratesreries of teacher—student interaction to he (-ded in the contlnuces
rhaervation, Instructions for r&ca%dinz the ohserved hehavicrs op the o
. * F.r1 oare alse in Part 1. Part 11 of this manual glves lescriplicns of the
hohavier- to he « wied ip the time-sampled cohservaticen (I.s., chservar oo
Q Ferates reriodi.allc from one tareet stuadent to ancthers amed 2iUes Tnnifog-
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atude~ts). This observer codes certain teacher and student behaviors contin-

L
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60
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. Beforz 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 accuratelv,

-~
-
L

<
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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.) FEmphasis is placed on the
word dyadic, since this system focuses on classroom interactions in which the
teacher is dealing with a single student.

This svstem does not involve coding everything that goés on in the class-
room. It does, however, attempt to code everv interaction that goes on between
the teacher and individual target students. In addition, several aspects of
rhe system involve preservation of the gsequential nature of teacher-student
‘reopantion, go that eycles of iritiation and reaction are not lost in the
~3i'ng process. This feature ls especially important for studying the commu-
nication of perfcrmance expectations, since i! allcws separation cf effects
Je primari’y to the teccher from effects due primarily to the student. The
cqetem nlso allows For the conversion of raw codes from the individual
stulents into poreentage seores which neutralize the effects of differences
in tke alsolute frequencies of various types of interactions they have with
*reir *eacher., Teachers' interactions with particular students or subgroups
2# students may then be compared directly wcth interaction in equivalent
cituations with other individuals or groups. In thie way, quality of contact
cchat the teacher does when engaged in certain kinds of interactions with the

ctulent) and auantity of contact (the sheer frequency of the different




kinds of interactions) may be studied separately and evaluated,

+

General Overview

Four difféfentttypes 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 publiclv 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

*

perrission, supplies and equipment or other procedural matters concerned with
the stwlent's individual needs or with classroom management.

7. Work-Related Contacts, in wnich the teacher-student interaction

concerns gseat 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-gf descriged
following the four types of dyadic interactions.

"he five broad categories of teacher and student behavicrs are kept
{Lotivnt foom cne another in coding and each type has its owm place for coding
on the coding sheet. In addition to this physical separation, coding distinc-
tiona are also made concerning the nature and sequence of the interaction
oheerve !, Tor every interaction, coders note whethe. the initiator was the
teachar or the student and &Zso code information concerning the teacher's

messaje op response to the student during the interactions. The eoding of

responae opportunities also includes information concerning the type of question

N
P

«?



‘ 63

x

woxe!l ol the quality of the student's response, bot!r of whigh are cod !
q ¥ vj

Fofope 20dina the nature of the teacher's feedback. The latter coling al
‘we"u s ppecervaticn o f the sequential crler of cvents so that the chain

SSwetion ml reactlon cequences withiv these interactions 13 maintained.

v

- (\RESPONSE OPPORTUNITIES

2w 20ling of resronse opportunities is perhaps the ﬁost difficult
2odivg in the syctem, since several aspects of the interaction @gve to be

e I i the sequence of events within the interactions rust be maintained
ml indicated in the coling. To some extent, the sequertial aspects have
iroaly been desimel Into the coding sheet, since in going from left to
#yns, he coder takes up coding decisions in the order in which they tend

Lo gmep wcturally:  firvet, the observer indicates the [-1igit number of trne

ce et gl the type of response ofportunity; then tne observer codes the level
"t sueatlon; thew ate/ke coles tht quality of the student's answer; then,

i’
cnebe eodes tne teizher's feeuback to the student's answer. Each of these

iape ety L f eoding pearonse opportuniiies is deseribed in turn bPecoe, after
- oar Tleation soncerniviy the term "resronse oppurtuntity.’

Tl ke gnnecdt e sharacterine '"responge opportunities” as theu are
Sieco wmoidy ayetem: (a) they ave public interactions between the teacher
sl s aieg e slidenr b a time, but nevertheless meant for and monitored

o 3 o
oo tte omtive 2lase or by the entire jroup operating at the moment; (b) they

up Ben the foqnep acks a questtion demunding a verbal respense from the

ol hen che wers the student to publicly respond to a question requiring

< e cepbal pegponge ‘ouek an indicating something on the board, pointing

Sl e Ieltep cn o wap, otxl), or when a targel ctudent imitiates a put-

T Interaction;  (e) only a gingle inlividual student makes the recponsc

ek ome op mipon reapoenees in which two or more students call out the answer

ERIC -

P e
LV
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simultaneously are not considered "response opportunities'). Thus, a
respongse opportunity involves a public interaction between an individual
stulent and the teacher.

Regponce opportunities thus, involve individucl recognition of the student
by the teacher. The previously mentioned situation in which two or more stu-
dents »2l7 out an answer simultaneously is not considered a "response oppor-
turi tu" hecause no individual sudent receives individual recognition or Ffeed-
b1, Twen 1F onluy a single student calls out the answer, a response oppor-
toity s coded only 1f the teacher responlds to him/her in some way. Should

the teucher ignore his/her answer altogether, 7t iz not considered a response

opnortunity,

e

.« pullic nature of the "response opportunity" distinguishes it from
the vir'nue forms of teacher-afforded and studlent-created non-public contact
(rrocelural, work-related, und behavioral). 1In the teacher-afforded and

sty lent —npeated work-related contacts, the teacher talks to the student al out
iz oo individual seat work. Teacher feedback here is '"private," meant only

Son the student invoived and not for the class as a whole. These contacts

sare cnen individual students bring their work to the teacher to ask him about

~
+
3
i}

Jhen the teacher jyoes around the room correcting work individually at
e des. It frequently happens that the teacher will question a student
when dealing with him individually about his seat work. Such an event is

wde 7 mler work-related non-public contacts and is not considered a "response

srpertunity,” cince the question ic meant only for the particular student

o Iee ! and i not 2 publie question.

[l

n< mmation 75 entere! on the coding sheets by coloring in circles in the

.

grrocelire columme and rows.  An interaction is generally coded by coloring

i

in cireles 1n a gingle row. First, the identity of the target student is

» . .

noted by filling in hia/her one-digit number. Fach taraet student in a class

Wwil? be tlentifed by a one-dizgit number., ALl interact fone Dreeoo 1 part -

(1
W
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oulr tiryet student will be noted with the same number. Each publie inter-

1°:ion prequires tne coding of several bits of information. Teacher-initiated

public interactions require the coding of: <identity of stulent, type of
responce cpporrunity, lovel of question asked, correctness of the student's

wmaver, and the nature of the teacher's feedback. Student-initiated public

interactions require the coding of: the student's iden*ity, type of response
oprortinity, level of question, and teacher feedback.

2

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

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

wili be defined belouw.

Student-Initiated

Thig La tne only type of vesponse opportunity which descignates a public

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

O

oy

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

4
- o

I%

% .

+ stulent-initiated response opportunity is coded when a target student asks

-

i teasher a question or volunteers a comment to the teacher. The teacher
wggr e od to Ele questiion or comment in some way other than eriticizing

2o tapact ctudent For having asked the question or made the comment. On
17 she wpyshep-responds without criticizing the student's initiation be@auior

iz v Interaction coded.

Discipline Questions . ) »

The Mesipline question 12 a unique tépe of direct question in which the
teasier ales the question 18 a control technique, calling on the target student
to Towee him/her to pay hetter attention rather than merely to provide a

peopovine opportunity in the usual cense. In coding a diseipline question,

v soden should be eorminced 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
respends to the student's inability to answer with a statement such as "Maybe
L# uou raid better attention, you'd know the anewer." Thus, 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
vreceiing moments does not by itself constitute enough evidence to code

the digeipline question. IThere must be some indication that the teacher has

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

Direct Questions

Zreept for the special case of discipline questions, all instances in
sniok the teacher calls on a target student who is not seeking a response
opportunity are coded as direct quéstions. Direct questions are the clearest
exanples of teacher-afferded response epportunities. In contrast to open
questions and call outs, in the direct quegtion, the student does not raisej
nighanl, call O;t an answer, or otherwise indicate that he %pnts to respond.

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

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

Tuection (thereby creating a4 response opportunity) and calle upon a target

Y

[
Ly
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F cendent who drec not have hie hand up to answer it, it is coded as a direct
question.  This includes instances in which the teacher calls on a® target
student before he has a channe to raise his hand (as when he names the
student Lefore asking the question) as well as instances in which the teacher
2alle on a ekild who does not have his hand up rather than on one who does.

. Jdpen Questionéx\

~

N . -
Iy tre open quégtion, both_the teacher-and-the student are involved in

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

question, waits for the students to raise their hands and then ecalls on one
of the students who has hie hand up. The teacher creates the response
oppertunity by asking a public question, and also indicates who is to respond
by eclling onan individual studemt, but he chooses one of the students who .
ras indicated a desire to respond by raising his hand. Thus, the open ques-
*ion ig a response oppertunity which is partly teacher-afforded and partl:
'SZ&ZQKL-cPeated. An open question is coded when a target student volunteers
to answer a teacher question and is calleq on to respond by the teacher.
(acasionally, there will be difficulty Adistinguishing between a Jdirect

puesion amd an vpen question, This occurs when the teacher poses a question

1

an/l waits for studente to raice their hands, but ealls on a target etudent
Jdom the aoder Fas rot been watching., The coder must quickly check to see
7 the “irget Student had his/her hand wy not, If the teacher has =alled

w ;¢ tarzet student with his/her hand up, rne reaponse opportunity should be

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

have.nis/her hand up, it chould be coded as a direct question. Whenever the

3
<

2ci2r [e not sure whether or not the target student had his/her hand raised,

tr. peeponge opportun’ty chould be coded as an open question. This means that

‘he sategory of direet questions will be kept restricted to those instances

‘n Jhich ecodare are certain that the teacher called on a target student who did

"ERIC
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t seek out an opportunity to respond.‘ The category of open questions will

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 thre

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

Call Outs .
Pesponse opportunities created by target students who call out answers

to teachers' questions without waiting for permission to réspond‘are coded

in the 2all out colurm. The teacher creates the response opportunity by »

asving 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=-

erented, in that it was rnot the teacher's intent that the target student \\

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

deration must be nresent before coders code a response opportunity under
call out: the teacher must recognize the target student's response and make
cac: out.

somm pesponse to the student in reaction to it. Called out answers by tarjet

-

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

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

‘requires the following: (a) the teacher agks a public question; (b) the

target student calls out an answer to the question before the 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 -
himlher. The teacher's response to the student rust contain feedback

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

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

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

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

ek’ ls out the answer.




69

N

Just as there may be confusion in,distinguishing between direct ques-

[y

tions_and open questions when the coder is unsure whether or not the target

student has raised his/her hand, there may also be confusion in distinguish-

ing Letueen open questions and call outs if the coder is unsure whether or not \
the teacher made some indication to the target student that he/she should ¥
. znguwer the question. There 18 usually little problé; when the teacher calls
on theAchi;dren by name, but some teachers will call on children by pointzng
at them or otherwise non-verbally énaicating that they should make a response,
“rders should be particularly alert with such teuchers to pick up these less
obvious Eues given to children to signal their permission to pespond: When =
the 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 decwsion rules in handling ambiguous gituations regarding coding of
the type of response opportunity may be swmmarized as follows: (a) indeci-

eion between discipline question and direct question is resolved by coding

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

Lty ocoding call out. The diseipline question impliés that the teacher deli-* -
~eralely calls on a target student because he has seen that the student is
nct paying attention and wishes to compel his/her attention; the direct ques-
- tion imulies less than this, only that the teacher deliberately provides a
regy onse opportunity to a specific student; the open question implies a deli- :
b-rate provision of response opportunity te a specific child, but this deci-
zion i3 1ffected by the fact that the student is one of those wiéh his/her
hard wp seekng an opportunity to réé}ond} the call out implies nothing about

the “eanker'e decision to provide a response opportunity since the target

i
i

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

wnportunity. )
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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 systemati~ differences in coders' handling of ambiguous coding situas
tion. lecision 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 procedurie
will Involve resolving the difficulties by codiné the category which implies
less about communication of teacher expectations. Thus, whatever evideﬁce
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 Aow 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 QUeSE}onS. The first two levels refer
only to questions about mathemaéics content. Thejthird category (noﬁ—mathe—
matics questiqn§) is used to code all questions that do not refer to mathematics.
Such questions either deal with §ubjé%t 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:

LN

Process Questions

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

. .
{8 rdquired to explain something in a way tHat requires her/him to intergrate
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facts or ro show Fnowledge of their interrelationships. It most frequently
is a "ohy?" or "how?" question and usually req.ires an extended phrase or
eentence for formuluting an adequate response -- single word answers are not

usually sufficient. A process question requires the student *o spectfy the

cogritive and/or Lehavioral steps that must be gone through in order to

colve a problem or come up with an _answer. e

Froduct GQuestions

Product questions se.’ to elicit a single correct answer which can be

expreszsed 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 inem. Prciuct questions usually begin with "what?,” "when?,"

-~

Mokere?, " "how much?," or "how many?." Many of the response opportunities

k.

e
[A]
[

te coded as product questions, as when the target student is asked to
e the answer to ! homework or classwork problem. While the student may
7we to go through many cognitive processes in order to arrive at the answer,
& question itself us asked does not require her/him to verbalize these pro-
recgee but ~nly to profued lhe ansver., So lony as this ir true, the question

‘5 ¢ product question and the response demand on the target student is less

“igr 't {5 for a process question, since less is required of the student and

G

cince the poseilility remains that she/he might guess the answdr without

wnowing the procese that the teacher wants her/him to know.

-

T o

Tl ppeowerl quesl’ons the target student does not have to produce a

sutctantive response but may instead simply choose one of two or more implied

cr cwpresgsed alternatives.  Ineluded are yes-no questions, either-or questions

arAdie mt0 o whieh present more than two alternmatives buc which make it clear

thai *the corraect answer ic one of the alternativee presented, Jccasiorally,

1u]
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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

_eomplex 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

2/37" is coded as a product question because it 1s essentially an either-or

question in which the respondent can take his/her choice between one of two
or more alternatives. The key factor, them, in choosing between process and

nroduct 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

L
o



the students, but they have in common the fact that they apply only to

mati.ematical 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
questions will often occur during breaks in ;g!!bmic routine, although they
may also be asked at any t?@e 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?"). OQuestione 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 dictinetions made previously hetween process and proluct
questions within the realm of mathematics content do not apply to non-mathe-
mati~s questions. That is, any question which is a non-mathematics question
{0 aimply coded as such, regardless of the apparent response demand built into
‘he question. Most non-mathematics questions take the form of productquestions
and would be coded as such if they were math questions, The child is asked
an either/or question or a questior which is answered yes or no. Coders
should be particularly alert .to avoid confusing the coding of such questions.
If the question deals with mathematics knowledge or skilts it is coded as
z iovlictquestion, If it deals with personal experiences, opinions or other

——

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

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

denigions: (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-mathematice questions, which are coded
under the single label. )
Confusion between mathematics queslions and

non-mathematics question must be regolved. Of%enithe 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 i8 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 pzf’oduct.iE 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 ofqz; make a guess, the question i8 treated as
a‘non-maih 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 rrogess or rroduct. If he/she treats the student's responses as'

opinions or guesses and does not evaluate them ag correci or incorrect, the

question 18 coded as non-mathematical.

STUDENT'S ANSWER
After coding the target student's identity, the type of question and the
level uf 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
whioh 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 i8 the teacher's perception of the correct-

o nese of the target student's response which ig coded, not the coder's perception.

[ A
o
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This distinction is important because the next variable coded te the teacher's
foedhack to the student's answer as percetived by the teacher. Consequently,
Lf 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.

Torrect Answers

If the target student answers the teacher's question in a way that satis-
fies him/her, the answer 18 coded as correct. Determination of whether or
not the teacher is satisfied with the target student's answer dges ﬁgz_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

N

answer 18 incorrect cr only partially correct, giving the "correct" answer,

or asking someorne else to angwer the same question). If the teacher does

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

another, the answer 18 c&nsidered correct. This means that some answers

that the eoder would not aceept but wnich the teacher treats as correct are
N

to ha coded as correct answers.

Part-dorrect Answers

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

reeronse myy determine the way the answer 18 coded. If the teazher indicates
that the target student's respomee 18 correct but incomplete, or if she/he
indicates that\ the response i8 correct or defensible but not the answer that

she/he 18 Looking for, code the response as part-correct.
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Incorrect Answers

Responges coded as incorrect answers are thogse in which the target

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

need not explicitly tell the target student that she/he 18 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 rgsponse to the question

he tlas asked.

Nc . 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 whacver 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 waite a time for an answer but then
moves on to somebody else when he does not respond, the first stu;:;t i8
coded for no resvonse. Occasionally, an ambiguous situation will arise when
the target student mumbles something indistinct. If the teacher réacts in
this situation as if he has understood the student to make a substantive
response, thedresponse will be coded in one of the preceding three categor-
ies. If the teacher cannot understand the target student, he is coded for
no_response.
TEACHER'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 ecoder

scmplotes the sequence for coding response opportunities by indicating the

nature of teacher's feedback reaction to the target student's anewer. This

LR
1i<
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Netice that the scction of the,coding sheet for teacher feedback is
different from the other sections of theisheet. "The circles in the feedback

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

’
N

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

nore 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 étu-
dent response. For example, when a targét‘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

K

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

feedback was given first. The two-circle should be marked for sustaining
feedback since that feedback was given second. The four types of teacher
feedbéck to be coded are describe; below.

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

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

back. %ie cutegorics o sustaining feedback include teacher behavior which

ce Dop bR pearonge oprortunity by providing a second chance to deal with
Leoacme ow omelated cpiesiions.  Use of sustaining feedlack reactions 1s an
Tn e 07 the leanher's willingnese to stick with the target student until
aie/i e produce an aceeptable answer. Terminal feedback, on the other

~mmd, Lrings the response opportunity to a close. With teminal feedback

-
.
-



reactions, the teacher either gives the target student the answer or sees

that she/he gets il from someone else, or- merely @akes a feedback or evalua-
tion response without suppiying 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 givés
feedback which contains ceftain types of comments, the teacher's behévior
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 comment ed
about confidence, usefulness, stereotyping, enjoyment, expectations, or attri-
butions. These aspects of the teacher's feedback are noted either under
Teacher Comments or are written with Obgerver's Notes. A descripéion of the

coding procedure for teacher comments is given after th. 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 éorrect or the teacher pfaises 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.

Positive feedback may be indicated either verbally ("Yes," "That's right,"

oway, Mreat ! eto L) or non-verbally (shaking head up and down). At times

Ce St may hahitaai iy, respond to any student response with "Yes," or "Okay."
. . b tna . teodb e oy appear to have A neutral etfect on students,

i ctidi beocodod as pesitive teedback. B
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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»whéther the first student's response was correct or incorrect.
Thus, feedback which does not indicate the correctness or incorrectness of
the target student's responsé and at the same time does not praise or criti-

cize the target student's response is coded as neutral feedback.

negative Feedback

When the teacher responds to a target student's answer by indicating
4

that the student's answer is incorrect, this is coded as negative feedback.

£

In addition, any instance of teacher anger, criticism, or disgust gxpressed

in response to a student ansver is cogéd as ﬁegative feedback. Negative
feedback may be expressed either verbally or non-verbally.

Any verbal response w;ich disparagingly refers to the target student's
Trtalleztual abili%g, or more frequently, his/her motivation to do good work,

‘e coled as negative feedback. Statements of the latter type by the teacher

rier

[

o le Jactui’ly true (i.e., the student may not have been paying attention)

vy fe unwertflable yratuitous rejection ("You just don't care."). Both
i

are necrptreless codel as negative feedback, since this coding refers to

©o togekople Lehavior per ce and not to the veracity or justification for
tooeup statements.  Some types of criticism should be coded in Teacher

(rmments in addition to being coded as negative feedback.

Sustaining Feedback

ki category e sustaining Feedback, in which the teacher sustains the

por s oortntty and ppovides the target student with a second chance to

reg-onil. A firet example of such a reaction is when the teacher simply

repcoats the question. This will almost always occur when the target student

his mude no responge, although it may also occur at times in which he/she has

IR
a v
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given an incorrect response. JInanycase, if the teacher aske a question,
waits some time without getting the corre-t answer, and then repeats the

question to the same target student, his feedback reaction ts an example of

sustaining feedback. The teacher need not repeat the entire question word
ey worl in order to be coded 1n this caiegor&. Pruncated versions of the
opdyina. question and short probes to determine if the target student can
make amy response to the original question, are both coded as sustaining
feedback. For erample, to the original question, What is the answer to #247"
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).

Ancther cxample of sustaining feedback occurs when the teacher sustains

“he response opportunity gé}rephrasing the question or giving the target

student a elue as to hoo to respond to it. Usually the rephrasing of the

juestion in this situation will be such as to simplify it, particularly in
moving “rom one question ("What do we call this type of fraction?") to a

simpler question ("Is it proper or improper?"). Rather than rephrase the

question in this mammer, the teacher may provide a clue expressed as a
declarative statement: "Its value is greater than 1."

“he material provided by the teacher in rephrasing the question or
giving a clue may or may not be helpful for the target student -- certain
typaarcf clues may actually confuse rather than help. This fact should not
be al/mied to influence the coding. So long as the teacher does something

whisii g intended by the teacher to help the target atudent answer the origi-~

nal juestion, the teacker's action 18 coded as sustaining feedback.
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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

+

pecurance of sustaining feédback presents a spectial coding problem because this

tyurve of feedback gives the target student a new response opportunity. This

new resronse opportunity must then be coded for level of question, quality of
‘aasuer and additionul feedback from the teacher. At the same time, the fact

. tha! “t ls a follow-up to an origiral response opportunity rather than a
wholly new response opportunity must be maintained in the coding system. This
12 accomplished by skipning down to the next row whenever sustaznzng feedback
75 2oded, thereby brinaing a close to the coding of the original response
orrorturity and beginning the coding for the follow-up response opportunity.
. the next row, the level of question, the qualitu of the target student's

«nswer and the nature of the teacher's further feedback is coded but the tar-

yet student's number i1s not repeated in the student number section. Thus,
~oding of question type and identification of the number of the target student

involved 1g done only for original response opportunities; follow-up response

orr rtunitiezs occuring Jue to sustaining feedback in reaction to the original
resyonae opportunities are coded only for level of question, quality of target
2tudme's ansuer and type of teacher feedback.

. Proper cnﬁing of such asequence is exemplified in rows 2, 3, and 4 of the
| sample coding sheet found in Appendix Two. Beginning in row 2< the coding exam~ | .
ole implles that the teacker asked a direct question of target student number
£, that the question was a product question, that the target student failed

t5 7ive : pesronse and that the teacher reacted in this instance by repeati
J t Yy rep

e question. Aftew cuding the preceding information as in row 2 in the exam-

rle, the coder then moves down to row 3 and codes the information there which
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says the following: The question is a product question (8ince it is a repeat
of the original question); the target student this time answers incorrectly;
the tcasher reacts thie time by negating the wrong answer and then by repiras-

-
ke question or giving a clue. Since this sequence also culminates in the

(R

14
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appearance of sustaining feedback, as noted by the "2" under the sustaining

eolurm, the coder again skips a row and codes the third response opportunity

0f the gequence in row 4. In this instance, the coding in the example tells .
that the rephrased question was a product question; that the target student

resporded correctly this time; and that the teacher reacted by affirming the

turjet student's response as hie terminal feedback. Thus, in the example

orovided wn original responge opportunity as noted in the colurm under the

direct questions eventuated in three different response opportunities, each of

whicr was coded for level of question, quality of target student's response
and 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 Two. The fact that the eequence occurred as an original response
opportunity tkdﬁ was followed-up by two others rather than three separate
and unre;;ted feéponsp opportunities is also preserved in the coding.

Nther than the cpecial conditiong requiring ekipping to a new row when
sustaining feedback vccurs- the coding of tear’ier's feedback reaction simply .
inzolves noting the appearance of new codable feedback categories in the order
in which they appear. The coder rmerely enters a "1" in the appropriate column
fop the teacher's first codable reaction; any additional codable reactions are
nurmbered consecutively thereafter.

Since it is rare frr 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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fecdback 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.

Re-lundant repetitions within the category of terminal feedback are not

multiply 2oled. For instance, the comment "Yez, that's right, it's improper"
voull simple be coded as one affirmation of the correct Sésponse (not as three

~uek affirmations). -

NON-PUBLIC INTERACTIONS % -
The preceding material has dealt primarily with the coding of response
oppretunities. Deseription of the goding procedures involvcd has frequently
teetr zomplicated because of the many distinetions to be made and the neces-
2ty Jor maintaining the sequence of events in the coding of the interactions.
e z2oling  of non-public interactions to be deseribed below typically requires
oniy :ne entry of the target student's identification number in the proper

ace ~m the eolding sheet and coloring in the appropriate circle to deseribe

<

1

the Tuteraction,
or-public teacher-stuldent contacts differ from response oppertunities in
*hat fhe leurner I dealing rrivately with one target student about matters

Fesmepgtie to Fim/her rother than publicly about material meant for the

Jr o v oelage as 1 whole. The latter distinetion ts the key one, since non- .

ol reazher-student contacts are not always private (the teacher may talk
Y Y

ol volee or addresc the ehild from across the roor). Such interactions

ure ncverthelzse coded as non-public as long as they involve matters idiosyn-

nar’c to tne target siudent and are not public questions (recponse opportu- -

PRE BN
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" Non-public interactions are divided into procedural contacts, work-
related contacts and behavioral or disciplinary contacts. YT%ey are also
separately coded according to whether they are initiated by the teacher
(teacher-affprded) or by the student (student-created). The coding also

reflects certain aspects of the teacher's behavior in such contacts.

Work-Related Contacts

wopl-pelated contacts inelude those teacher-student contacts which have

to -l with the pupil's completion of seat work or homework assignments. They
inelude clarification of the directions, soliciting or giving help concerning
sow to do the work or soliciting or giving feedback about work already done.

work-pelated interactions are considered studenticreated if the target student

takes 1+ upon himself to‘briﬁg his work up to the teacher to talk to him about
it ~p raiges his hand or otherwise indicates that he wants to discuss it with

L
him. Jork-pelated interactions are coded as teacher-afforded if the teacher

jives feedback about work when the target student has not solicited it (the
teacher either calls the target student to come up to his desk or goes around

the poon making individual comments to the studénts). Student-created contacts

are not planned by the teacher and oceur solely because the target student has
- 1

sgughk him out; teacher-afforded contacts are not planned by the target student

and oceur solely because the teacher initiates them. Separate space 1s pro-

N
vided for coding student-created and teacher-afforded work-related interactions

on the coding sheet, and the coder indicates the nature of an individual
dya-lic ~ontact by where he/she codes the interaction.
Tm addition to moting the interaction as a work interaction and as an

intopant fon which [s student-created or teacher-afforded, the coder also

E4
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iudicates 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
rrovided for coding teacher's feedback in work-related interaction: praise,
crocess feadback, product feedback, eriticism, or "don't know". The first four
. these categories have the same meaning as they haﬁé in other coding of
taacher feedback. The additional "don't know" category is added for this coding
secauee frequently the individual teacher-student interaction that occurs

in the dyadic contacts will be carried on in hushed tones or across the room
frum the coder where she/he cannot hear the content of the intepraction. In
such rases, where she/he is unable to code the nature of the teacher's feed-
baer because she/he cannot hear it, the coder notes the occurence o} the -
‘work-related interaction and the fact that it was either teacher-afforded or
student-created, but enters the ﬁarge? student's identi fication number in the
"iom 't know" colum. Coders should note that the "don't know" columm has a
very epecial ard specific meaning for this coding, It should be used only when
the zoder cannot hear the teacher's feedback. It must not be used when the
zoler is unsure about whether to code the teacher's feedback as process or

pro uet.  Thus, use of this colum signifies that the coder could not hear

the interaction, not that she/he has difficulty in making a coding decision

on the basis of comething that she/he was able to hear. When a coder is

unsure a8 to whether to code process or product feedback, she/he should code

groduct feedback as in any other situation. Similarly, if she/he is unsure

whether to code praise or eriticism in addition toffbedback, ghe/he should
-o7ic only fredback, thus preserving the coded instances of praise and criticism
tc thoge cages in which the coder was sure of the codiﬁg. Thus, entries in

the "dom 't know" columm will indicate solely that the coder could not hear

'he teacher feedback in the interaction involved.

“oding of work-related interactions according to the principles above is
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exemplified in rows 10, 11, 12, and 13 of the Teacher-Student Interaction eoding
sheet in Appendiz Two. The number "4" in row 10 indicates that the target
gtudent whose rumber is 4 approached the teacher to discuss his/her work and

was given product feedback. Similarly, the "2" in row 1l under the feedback
colum 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 tée 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 teacker. This difference is reflected in the placement of

the two rumbers on the coding sheet. Similarly, the number "0" in row 2

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 czle the nature of the teacher's feedback.

The coding in row 14 under created work interactions illustrates the
rrocedure 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 disc..ss 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 ag follows: (a) the coder enters the student's numbery
(k) the coder determines whether the contact is initiated by the teacher or

by the student; (c) the coder then detemmines that the contact is indeed a
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worx-reisted contuct and rut one of the other types of teacher-student contacts;
13) the coder nutes the teacher's response to the student or the feedback

given to him/ber and at this point darkens the appropriate circle; (e) shéuld‘
the teacher produce additional feedback responses to the target student besides

tat already indicated in the coding, ‘the coder darkens additional circles

next to the original one darkened.

PROCFDURAL CONTACTS

The category of .procedural contacts includes all dyadic teacher-student

‘nteraction which is not coded as work-related contacts or as behavioral .
rontacts. 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

~tudent imvolved. Procedural contacts are initiated by the target student

“or such purposes as seeking permission to do something, requesting needed
cupniies or equipment, reporting some information to the teacher (tattling

on other students, calling the teacher's attention to a broken desk, ete.),
get:ing permission or information about how to taie care of idiosyncratic

needs (going to locker, getting a pass to get help during another period, ete.),
a3 well as a variety of other contacte. In gemeral, any dyadic interaction
ini{tiateld by the target student which does not fit the definition of work-

related contacts is coded as a procedural contact. FProcedural contacts

The

nitiated by the teacher usually have to do with elassroom management or with

the teacher being aware of and handling some idiosyncratic need in the target

[

tulent, FEramples inciude asking individual target students to run erranls,
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carry out a particular clean-up job, p&ss~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 g
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 hig/her

parents, ete.). In gemeral, any dyadic interaction initiated by the teacher

that doee not fit the definition of work-related interactions or behavioral

interactions ie coded as a teacher-afforded procedural interacticn.

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 ta the target student's identification number.

Three categories for coding teacher's responge are provided: praise, feed-

back, and eriticism., 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 eontain
praise or criticism are coded as feedback. This means that a large variety
o8 Leucher reactiong will be coded in the feedback category, reflecting the
heterogeneity of types of procedural confacts. Thus, coding of a created
rroce-lural contact with teacher feedback means that the teacher responded

in some way to the target student's expressed need or question without either
rraising or critieizing him/her. The numbers in rows 13, 18, and 17 of the -
erezte | procedure Non-Public contact column in the example Teacher-Student Inter-
a2ti.n sheet in Appendiz Two exemplify the proper coding of these instructions.
Ir. you 15, the number 4 and the other darkened circle‘indicate that target

student number # approached the teacher on a procedural matter and was

eritinized 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 tnvolved 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 teachep. In ané case, the
ccding indicates trat the target student did in fact approach the teacher on
2 procedural matter, that tne teacher's response was to eriticize him/
her for something, and fhat the teacher also gave feedback regarding the
procedural matter itself. The numbers in the rovs L6 and 17 indicate that
target ctudent number 0 and target student number 1 came to the teacher

on procedural matters and were given feedback regarding those procedural

matters witnout any teacher praise or eriticism being involved.

Occasionally, there will be difficul.ty determining whether a given ’

teazher-student dyadic contact should be coded as work-related or procedural.
Most confusion will be eZimiﬁ;ted in this area if it is remembered that any
questions or clarification about the directions for thewassignment involved
are coded as work-related, while questions having to do with equipment or
cuprlies are coded 2s procedual. Thus, if the target student asks the teacher

to repeat the page numbers that he/she is supposed to complete in his/her

workbook, asks 1f he/she should start the assigrment right now or later, or

has some other questiion regarding the immediate specifics of the assignment,

the interaction is coded as a created work-related dyadie contact. On the

other hand, if the target student eomes up to the teacher before starting his/

her assignment because he/she needs a pencil, has run out of paper or has

some other problem with supplies, the interaction is coded as a created proce-

N

dural dyadie contact.

FFHA/IORAL CONTACTS

Behgvioral contacts are coded whenever the teacher makes some comrant

upon the target student'’s clagsroom behavior.  They are subdivided into

12
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praise and crilicieom. The coder notes the information by entering the target

student's identification number and darkening the circle in the appropriate column.

Behavioral evaluation contacts are considered to be teacher-afforded, although
they ueually occhr as reactions to the target student's irmediately preceding
beravicr. 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 h%s/her hehavior and does not involve praige or criticism in
connection with work-related or pro:edural contacte as defined above. Some
betavioral eriticism may occur in work-related and procedural contacts and

in those situations, it appears in the coding for work-related and procedural
int.ractions. 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-

H
i

related or procedural matters are not tnvolved.
praice
Thia eategory will be used relatively infrequently with most teachers,
al though it will peeur. Occasionally, target students will be singled out
for special praisce for their classroom behavior. Praise coded in this category

will also sometimes occur after activities but not in relation to specific

responces during those activities ("Pat must have studied hard last night.").

dioayncratic teacher euphemiems that carry the same sorts of meanings as

the preceding examplec are also considered to be praise ("Lee i8 really hang-
&

ing in there today."). Whenever the teacher eingles out a target student

for guch praise, coders should enter the target student’s identification

number in the praise column under behavioral teacher-afforded contacts.

12!
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Warning or Criticis..

This categury refers to teacher behavior in singling out for comment

a target student engaging in inappropriate or undesirable classroom behavior.
2

Comments which function as either warnings or criticism are coded in this

category. Usually teacher's warnings will occur in gitudtions in which the

targer student is doing something that is not nececsarily or always prohibited

. but which is troublesome at the moment. In such instdhces, the teacher will

ainglz out the target student to inform him/her that his/her present behavior

18 inappropriate. Examples of this are as follows: '"Lee, you're getting too
notsy" "Try to igure out the answer on your own, don't copy from your neigh-
bor" "pPat, you ean talk to Bill if you want to, but stay in your seat.”

‘ Behavioral instructions given to the child merely in the interest of

information or classroom management and without any conmnotatiom of warning

or eritiziam would be 'coded as teacher-initiaied procedural contacts. The
same instructions given in a slightly different dontext which connoted more of
a warming and pe;haps implied that the child shpuld know better {"John, sit
down, Mary can't see when you stand up like thfat.") would be coded as behavi-

orai warning or criticism. If the same sentefice were snapped at the child or

Jolivarad with anger or exasperation, it would also be coded as behavioral

. warning or eritici.n. ~

Joding of behavioral evaluation is exemplified in the final three zolyms
n$ the cacner-Student Mteraction coding Form in Appendix TWS. The marke in
the nect to the last row indicate that target student number 6 was singlé& out’

for-ppaise by the teacher. The marks in the last row indicate that the teacher :

Jelivered behanioral warning or eriticiem to target student number 2.

ERIC 125
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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.

GESERAL CODING CONVENTIONS: VALIDITY :
" Jertain general coding rules and: conventions huse been established which
eut aerwes all the coding categories and whiel may be relicd upon for guidance
in letermmining whut to do in ambiguous situations. Thesa conuventions were
‘ - eztubl ehed with particular attention to the probée% of énsuring the validity
o data In o ctudize of teacher communication of erpectations tivough Jifferen-
Fenantop toward di frerent student:.  The lasie jgeneral conventions are

fo vining Lo eodel whenever the coder s not sure which target student

ad A

Ceraeting Died tle teachers. Do not guess about the ldentity o the

Cdient. iy convention [e importanl to avei ! contamivation of oheer-

a Ly tre arpectations of the coder. Cuesces about the identity of

cialenty in anbigquous aittuations arve likely to be influenced by the
¥ ¥ Y

li,v‘
b AW
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coder's expectations of which students would be likely to have the sort of
dyadic interaction with the teacher that has just occurred. While this prob-
lem will occour rarely, it sometimes does happen that the coder is aware of
a dyadiz interaction Fut was not able to determine which student was inter-
acting with the teacher, In these situations, the occurrence of the dyadie
interaction is ignored, and nothing is coded at all. |
2., The coder makes decisions cdncerning the correctness of a target
student's answer by noting the teacher's reaction to the answer. If an ambi-
guous or even a correct answer i3 considered to be incorrect by the teacher,
it is coded as ineorrect in coding the target student's answer. VSimiZarZy, .
the teacher may ask one type of question but phrase it ambiguously so the
| target gtudent can respond to it in a different way. Consider the following
example:,

TEACHER: John, ean you tell me how much 3/4 times 8/9 is?

JOHN: Yes. (This response is possible, although it occurs rarely.)
"LACHER: Well, how much is it?
JOHN: Two thirds.

Tre preceding example and similar situations should be coded as single

instances of product questions, not as non-mathematics questions followed by

=

n‘{O

; [roduct questions.
Teachers may f%equéntly ask rhetoriral questions in which they do not

crpect the largel atudent Lo produce an answer. These are not congidered to

be sueztions and are not counted as response opportunities for the target

student even if the targe! student should overtly answer the question ("The

dietarce is over 100 miles, ien't 1t?"). On the other hand, product questions

similirly phrased which the teacher ie treating as questions and which she/he .

prr.cots the target student to respond to are treated as questions and are

coded under response opportunities. When the coder is uncertdin, no response

orrortunity ie coded.

L
124
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Coding gf evaluative reactions also depends on the teacher's behavior,
not on the target student's reaction. Thus, a tzacher who verbally criticizes
the target student is coded for eriticism, whether or not the target student
reacts to this eriticism. On the other hand, a particularlyrsensitive target
student might become upset upon being given simple negation following a
response. The fact that the target student may ;eact as if he/she has been
eriticized 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.

Z. Coders should be thoroughly familiar with rules regarding the handling
of ambigquous coding situations. For¥each borderlinéqbetween related categor-
ies there _s a rule stating what to do in situations in which the coder
cannot lecide between the two categories. These rules should be memorized and
wse! universally so that certain categories can be kept "clean” and restricted
to situations in which the coder was sure of his/her rating. -

4. The teacher-afforded and student-created non-public interaction:

{work-related, procedural, or behavioral) are coded as single units if unin-
terrurted, regardless of how long they go on. This means that if the teacher
should launch into an extended p;ocess review of the work with the target
student in a work-related dyadic contact, the coder nevertheless notes only one

unit for an afforded or created work-related contazt and only one unit of
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ceocces feedbaclt i thul wocact. Ane codal le toacker Fekavior during the
wemaet ia noted wits fhe tarvet student's ijentifig;tion mmber and by
luseming the aprrerriate efrele(s). -
ut it 18 noted only one time and repeated instances of the same type
of Lehavior are not multiply coded. Similarly, in giving féedback 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
Jonk., Such questions are occuring as part of the teacher-afforded or student-

sreated work-related contact and therefore are not coded as response oppor-

tunitiec since they are not public questions, This convention mqy appear

wusarranted to illogical at times, especially when a particularly long and

noteworthy dyadic interaction ig observed, but it is consistent with the

sther fasets Ff this measurement approach. To code more than ome dyadic
apniget N auch situatéons,’ofA;o attempt to multiply code the separate
wita of teacher behavior that might occur during a single unit, would be

te in*roduce inconsistency that would dissipate the validity of frequency
measures for the d?;dic aontacet categories. For example, if dif?iéulty in
Hﬂif?éfﬂndingrtke teacher produced longer average interactions and a greater

+

number . teacher messages per interaction, the less-able target student

would Yo eredited with-a greater number of such interactions and/or a greater

.riarness 5§ “nteraction than would a target student who was able to under-

s*and ard more guickly incorporate the teacher's feedback. This is in a

’ senes @ special case of the more general prineiple mentioned above: The
wding must reflect the teacher's behavior rather than the target:student's
rezponge to it, )

5. Oceasionally, unforgseen types of response opportunities or other

2laasroom evente will occur in which the coder is not sure whether to code

the. situation at all, or is not sure how to code it if she/he thinks it

ERIC SN
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should be coded. In these situations, the coder should code the interac-
E?ién in whatever manner makes sense to her/him at the time, but she/he
should be suve to indicate the units involved very clearly with a faint
reneil mark and should at the first opportunity

explain the situation in detail in the "remarks" section on another sheet

of saper. These special situationg 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 bthe? won-academic elassroom 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 agtivities of the children may then be coded as 7
response opportunities and/or recitation turns with the special nature of
the activity not%d through placement of "X's" in the left margin and deserip-
tion of the activity involved in the "remarks" column. Determinatton of
Jhether op not to use these data is made on the bagis of whether or not the
actinity seems to involve enough elements of academic work to Jjustify eon-
s%?ering the response demands of the activity as response opportunities as
derined above. If it is determined that the activity did not involve suffi-
cient academic content to be comparable to the more clearly acadeéic response
5§pg?tunities, 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

sther coded activities), the data are exeluded from the general analyais.

7. Praise and criticism are regularly coded teacher reactions, although

there are many different columms and places for coding kem, depending upon
the contert in which they oceur. It is therefore important to avoid double
noding these teacher behaviors. Frequently, in a teac r-afforded or student-

epeated work-related contact, for instance, the teacher will not only eriticize

£~ .
' -7y
A
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the work per se but go on to mote that the vork is poor primarily because
of poor attertion or other maladaptive classroom behavior. In one sense,
this zritieism may be seen as bekaviarai rather than as work-related eriti-
eiam. However, sinee it occurs during a work-related dyadic contact rather

thun in a comtact initiated by the teacher solely to criticize the target

- student's behavior, it is coded in the eriticism colum under work-related

Zuadie contacts (afforded or created, as appropriate). The coder does not
make an additional eoding in the epriticism columm for behavioral evaluations.

The coder may, however, code a teacher comment alaﬁg with the single praise

=

or criticism coding.
2, In coding response opportunities, coders should be sure not to

rerzat the target student's ideﬁtificaéien number when sustaining feedback

f¥w
v
g
3

volved. This caution is necessary because in the present system, the

on ., metkod of obtainirg an aceurate count of original response opportunities
iz . count the number of times the target student's number appears in the
reeronse orportunity coding sections, This total will ordinarily be smaller
tlav the total for amswers given by the target student, since whenever sus-

c2ining feecdback occure, a new answer will be eoded and the original response

mroptunity will kave le? to more *than one answer from the child, Coders

arowid alss bear ir wind that each response opportunity must be coded at the
cve. rp one or mere types of terminal feedback. Be especially alert to
cie e el e i terminal fesdiack situations where this is appropriate.

e mmre om— s B

Thic o in easy bto forget.

it
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PART 11

INTRODUCTION

This part of the manual describes tgg cndiﬁg system used to study the
proportion of time students are eﬁéageé in mathematics learning activities
and some of the cha}acteristics of these activities, This system has been .
adapted from one developed by the Far West Lagaratary for use in the Beéinnigg
Teacher Evaluation Study. Portions of éﬁé manual written by Romberg, Small,

R .

Carnahan and Cookson at the Wisconsin Research and Development Center for

Igdiviéualiz?d Schooling ﬁave been used directly in this manual, These

~

portions are written in italies.

The most important features to be observed are the characteristics of

'thé activities target students engage in and the degree to which these

" students discuss mathematics with their peers. The physical location of the

teachers and target students is also recorded.

QéSERVATIQR PROCEDURES
A "tapget’ population” éj‘si; to ten students [rom the eéass will be égséyvgd.
The names of “the t&rget gtudents, selgeted in advance, will be gzveﬁ to each
observer prior to the first obsemtwfz. The target st*udents mzz remain
the same for the duration of the study. The gemeral procedure j‘er using the
&éggr@atzgn syetem is one of "time-sampling." This means that each target

student will not be observed carztmuauszy, but rather in a partzeular sequence .

at different moments during the observation period. The sequence or order of

gbgeraétiéﬁ is determined by the observer before the ébsérvatiéns begin and
is maintained for the complete class period. Seating arrangement and grouping
are some considerations to make in determining the sequence. The sequence can
be ekgngs& for each new observation period. The observation of each target -

student composes a cycle . It is estimated that thirty

135
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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 Appendiz
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
biaa in sampling -the moments, Codes are used to record a description éf the
event happening at the one moment in time to a target student. The collection -
of codes from several moments will provide a series of "snap shots" of what
the observed student does during the observation period.

The beginning and ending of the obs-wyation period coincide with the
beginning and ending of the time period allocated to mathematice, although
it would be wise to spend a minute or two at the first of the period to get
a2 "feel" for the ciass. It ig very likely that the students will be involved
in gome transitional activity or other content area at the very beginning
cr ending of theAperiod. These activities are not to be coded

. If the périod 18 not
Sized and dzpends upon when work in another content area stops or begins, the
observation pé}iod begins when the teacher redirects the students to mathe-
matice and ends when the teacher redirects the students to some other area.

mmediately following the obéervation period or as soon ag is practical,
zlagsroom data are recorded and the observation checked, This information and

%

tr.z coling are reviewed for any inconsistencies.

GENERAL PROCEDURES FOR TIME-SAMPLED OBSERVATION

varget Student Recognition

The names of the target astudente will be given to the observer prior to
-+
the firat observation. The first task for the observer is to learn to identify

ench of the target students by name and face. Students will get up and move

I3
Y
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- around the room, sc the observer must be able to identify each target student

ég means other than seating Zacattaﬂ.

It is extremely important that the target students and their teachér
éa not know which students in the class are beinge;bserved. The observer
myst takeféare 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 éhe classroom. When target students move around the room during mathema-
tics class, the observér 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.

Avoiding Communication with Students

&

Another procedure that should be followed during observation is the

avoidance of communication with any students. In fact, it 18 usually advi-
g *
sdble to concentrate on the observation and coding so intently that eye con-

taot with students is avoided. Students will tend to ask observers for help
with their work, or will ask about what the observer is doing.zjﬂbseruers
will find that they do not have time toiiglp studgnéé and code observations
si&ai%anééusly and that a student who has been given help once will expect
to pecaive it whenever it is requested thereafter. [t is less distracting
to provide terse explanations of what the observer is doing, but even this
presents problems when the student is not satisfied with a terse statement.

The most reliable procedure is to econcentrate on cadzngﬁobseruatzans and

avoid even eye contaot with students. The routine response to any student

question should be either no respomse or the statement that both you (the

observer) and the student have work to do and should not be talking.

e,
Qo
L™
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Outaide of the eZassrc;em, it g possible to maintain a more cordial
relationship with the students. However, it is extraneﬁ:liyrvaluczb?-e to set

the standard of no communication ingide the classroom. Students will recog-

nizz and accept this distinetion.

Sampling Moments

Target studente must be observed in the same order throughout the obser-

vation period. This ordez‘iﬁg is to be done by the observer and can take
into econaideration seating armrigepgnt. Hweyér, cnce an order has been
determined, it should not be chwzged;\\ﬁ:g sampling of moments should occur
in reqular eyecles. The first sample of a moment should be near the beginning
of the period allocated to mathematics. The "pieture” at the ten second

mark of the observation of a target student must be the moment coded. The

osbserver "takes a mental photograph' of that moment, them decides how it
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should be coded and marks the appropriate catego;ies on the form. This
kind of procedure is necessary to minimize obgerver 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 severai events should be eoded. -
It ig éstimated that observing the moment, making a mental note and eoding
will take thirty seconds. Variatioﬁ from this time is acceptable. What is.
important is that the moment sampled i8 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 éategories best deseribe that moment. That s,
the obser;er can thereafter walk over to eramine the page that the student
wae working on. The observer still codes what the student was doing at ihe
mo%ent first observed Eut uses the new infznﬂation to record the appropriate

content category. In all cases, it should be clear that the moment to be

coded is the one that wac sampled at the ten second mark. The subsequent

observacions are carried qut simply to determine what that moment really was.

Attending to Non-Target Students
It is nearzyiimpqésible to prevent target students from realizing they : .

are the focus 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. Thié will prevent studente from reading the name of the target E AT
atudent(8) written on the form, However, the best procedure for reducing

target student awareness of the observation is to attend to non-target students.

™his can be aone by asking non-target studente quesfions and observing what

materiale they are using. At times, non-target students will be engaged in

120 ’
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similar activities as the target students. IThus, it is posasible to code

the target student behaviors by observing non-target students.
“necklist

At the end of the observation period, the observer should

refer to the
checxlist for coding and error control (See Appendix One).

In addition to
eompleting all information, the observer should review this checklist and

his/her coding form, looking for coding errors.

H\Hhh“

TIME~SAMPLED OBSERVATION CATEGORIES

The following ie a list of the time-sampled observation categories to be

used with deseriptions of each. For each category, a brief deseription is
given first.

Following this brief deseription is a more detailed explanation.
Attendance

A = Absent

Target student is absent during the observation period.

/
This 18 used to indicate that the target student is not at school, or
18 otharwise unavailable to e observed,

A brief trip to the washroom or water fountain is not
»aded as absence,

Do not replace an absent
wrget gtudent with another student during the observation period.

Continue
to zode the target student as being absent for each cycle.

Jtudent Engagement

E = Engaged

The student is engaged in a purposeful learming activity related to
mathematics content.

1 = Off-tasgk

0ff-task deseribes the stwdent when she/he is not emgaged in a task.

The moat important informatiun obtained by the coding of pupil activity

13 the engagement or lack of engagement of the student when working on
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mathemtics. That is, the crucial information to be obtained ie the deter-
mination of whether or not thé student is actually working on a mathematics
task. If the student is engaged, then engaged (E) is coded. If the student
18 not engoged, then off-task (0) is coded.

The determination of engagement or non-engagement is central to. the
coding of pupil behavior, becauge this distinetion is the most important
of those involved in the time-sampled observation categories. Whenever there
ig ambiguity regarding student engagement, the observer shoui& give the
student the benefit of the doubt and code engaged. Off-task should be coded '
only when it 15 reasonably clear “that the target student is not engaged in
a vurposeful mathematics task. .x

Several rules are necessary for the coding of engagement. V}' f the target
student is engaged in a mc;tkemties activity, this is coded as engage& 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 eéded. 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 such as copying one part of an assigrment while listening to the explana-
tion or direction of the teacher. If one of the activities is a process
activity and the other ic a product activity, the level of engagement should
be coded as process (5).

17 the target student is not engaged in a mathematics activity, then
this 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 off-task activity of the student. For example, a teacher might

interrupt a student's mathematice seatwork to ask about the outcome of a

baseball game played the day before. In this case, the target student ig
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coded as of *~task. The teacher's obvious acceptance of this socialiaing

does not change its off-task characteristice in relationship to mathematics.
Jote that the coding ;Zs exactly the sﬁme if another student interrupts the
target student to ask about the baseball game.

The off-task code ig used in some cases where the teacher overtly states
that ghe student may leave a mathematics activity temporarily for some other
purpcse. 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
zo0 get 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 2
"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 1eve; is the most complex level of engagemént. In it, the
-tudent is required to inte;rate facts or to show knowledge of their interre-
lationships. It most frequently is an activity that asks "why?" or "how?,"
A process activity requires the student to specify the cognitive and/or
behavioral steps that must be gone through in order to solve a problem or come

td

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 proﬁlem or in understanding a mathematical con-
cept.

NS = Non-Spatial

The targfet 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.

.M'

Peer Interaction

(Peer Interaction is coded only when the studeat 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

=2

-

sketech 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

student-initiated

aiscipline question

direct question

apen question

call out

srocess quesiion

¥
product question

Response Opportunities

Respanse opportunities are public inter-
actions between the teacher and only one
student at"a time. They may occur in a
large group or small group (2 or more o
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.

Respouse opportunity initiated by a
target student.

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.

Teacher calls on a target student who
has not volunteered.

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

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. /

A product question is one which requires
the target student to answer with a
single word or phrase without indicating
how the answer was found.
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non-mathematics question

correct answer

part-correct answer

incorrect answer

no response

positive feedback

nautral feedback

negat ive feedback

sdstaining feedback
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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.

Teacher indicates that target student's
answer is correct but incomplete, or
that the response is correct but not the
answer the .eacher 1is seeking. ’

Teacher indicates that the target stu-
dent's answer is wrong by saying so,
providing the correct answer, or asking
someone else.'

Student indicates that he/she cannot
answer the question or student remains
silent.

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 orizinal question, giving some
type of clue, or asking a new question.
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. CODING INSTRUCTIONS
sustaining feedback 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

confidence - positive Teacher comments that the target student
is confident in her/his ability to do
mathematics.

confidence - negative Teacher comments that the target student
is low in her/his confidence in mathematics.

confidence - neutral Teacher comments about target student's
confidence without making a positive or
) negative comment.
usefulness - positive Teacher says that mathematics will be
- useful for the target student.

usefulness - negative -Teacher says that mathematics or the
particular topic under consideration will
not be useful for the target student.

stereotyping - positive 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.




> enjoyment - positive

- ¢njoyment - negative

en jovment - neutral

atiribution

student-created

teacher-afforded

werk-related contact

pracedural contact

ERIC :

Aruitoxt provided by Eic:

stereotyping - negative Teacher' comments to a target student

[x2

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.

Teacher comments that a target student
neitheér likes nor dislikes math.,

expectations -~ positive Teacher tells a target student that he/

she will probably do well in mathematics
or school.

expectations - negative Teacher tells a target student that she/

he will probably not be very successful
in mathematics or school,

Teacher attributes a target student's
success or failure in mathematics to
ability, effort, the difficultv 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

N 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

Time-Sampled Observation

absent = A

engaged = E

of f-task = O

process = §
product =T
spatial = SV

non-spatial = NS

peer interaction = P

no peer interaction = NP
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whether teacher-afforded or student-
created 1s 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.

-=— Quick Reference Outline ;
Target student is absent during the
observation period.

The target student is engaged in a
learning activity related to mathematics
content.

0f f-task describes the target student
when she/he 1s 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 khow a
specific fact.

Spatial engagement is coded when the
target student uses a figure or drawing
to aid in solving a mathematics problem,

Non-gpatial 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 tavget 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.

el
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\ Appendix Three
TEACHER COMMENTS
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Certain types of teacﬂer comments whiéh“a£é dirééted to lédivi&ual
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 remargs. 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 fallure in mathematics to some perceived characteristic of the target
student or her/his surroundings. For this observation, these causes are
.lassified as: the target student's ability or lack of ability, effort or
tack of e¢ffort 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 categoriles of teacher
sttributions are coded on the Teacher-Student Interaction observation sheet.
One column is provided on the coding sheet for each of the eight categoriesA
of teacher attributions. These columns are located between the PUBLIC and NON-

PUBLIC sections.

Q
S ney
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——A-succesg—ability (S-A) attribution 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, o
effort, or concentration a target student seems to have expended as the

cause of that student's success. A success;task {5-T) attribution is coded

when the teacher refers to the ease of the material of or the target student's
familiaricty 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.

ERIC

Aruitoxt provided by Eic:

When the teacher attributes—a target student's failure to grasp an idea

to a lack of ability or talént, 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'§ 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.
1f the comment occurs outside of a normally coded interaction, the student's

identification number should be darkened and the appropriate attribution

circle darkened also. -
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Aruntoxt provided by Eic:
=

i
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when the types of teacher comments concerning confiderice, usefulness,
stercotyping, enjoyment, andAexpectations occur, the comment should be
recrorded on another piece of paper with othe; observer remarks. Be sure to
record the comment and the student's identification number. These non-

attribution comments are described below.

Confidence

Comments corcerning 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

“ERIC

abilitvy to learn mathematics.  When the teacher states that she/he [eels 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
target student are coded positive or negati;e (+, =). A comment classified
as positive is one which indicates that mathematics in general or some speci-
fiz marhematical topic will be useful to the target student. A comment con-
cerning the usefulness of mathematics is considered negative if it indicates
that mathematics or the specific topic under consideration will not be useful

far thne target student.

Steceotyping
At times, teachers comment about the appropriateness of studying mathema-
tics for males or females. A positive stereotyping comment is one which is

]5 1
o



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 mathemaﬁ
tics. A comment stating that a target student dislikes mathematics or does
not enjoy doing some specific mathematical work is coded as negative. When
the teacher comments that a target student neither likes nor dislikes mathe-

matics, an ¥ (neither) is coded.

Expectations

hen 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,

ERIC

Aruitoxt provided by Eic:
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Appendix C

Observer Agreement ;
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Observer Agreement - Year 1

Teacher-Student Interaction Observation Categories R

Category ~ Observer Agreements E Percent
Agreements + Disagreements Agreement

-

Identification of 1 48 96% .
Interaction 50 °
2 60 927
65
3 52 95%
, 55 N
4 22 887
25
All ) 182 93%
195
R Public Interactions
¢ = "
Initiator - - 1 43 98%
. 44
| 2 34 100%
E 34
- 3 30 97%
g 31 )
4 12 92%
13
All 19 987%
_ . 122 -
Response 1 42 95%
Opportunity 44 . N
2 : 27 79%
34
3 25 81%
. 31 '
R S R ] B 8 897
i N 9 N 7 B B
All : . 102 867%
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Agreements

122

Category Observer Percent
- Agreements + Disagreements Agreement
" Level of Question 1 - 37 84%
44
2 33 97%
34
3 2 772
31
4 9 100%
. 9 _
All 103 87%
118 -
Student Answer 1 44 92%
i 48 E
2 28 82%
34
3 28 90%
31 ]
4 9 100%
5 ,
All 109 897%
122
Positive Feedback 1 38 79%
. 75
2 30 881
34
3 26 84%
31
4 8 89%
9
All 102 84%
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Agreements Percent

Category Observer Agreements + Disagreements Agreement
Neutral Feedback T —38 81z
47
2 27 79%
. 34 ¥
. 3 25 812
- 31
4 . 8 89%
: 9
All 98 .81%
121
Negative Feedback 1 EL “96%
46 N
2 33 97%
34 g
3 30 97%
31 i 7
: 4 9 100%
5 :
All 116 97%
120 —
Sustaining
Feedback 1 45 96%
47 A
2 32 9% .
3 30 7 - 977
= 31 ’ _
4 7 78% {
9
All S 11 947 -
121 '
15
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L ) o 7 Agreements Percent
Category Observer Agreements + Disagreements  Agreement =
S ;?ﬁv.a:eiazg:mi@s . o o
" Student-Initiated . :
Work )
Lower Level o1 2 67%
3
;2 5 56%
!;‘ .9
- f 3 2 67%
3
4 4 100%
‘{‘_ -
All 13 68%
) 19
Higher Level 1 ) 1 100%
- 1
2 - 2 100%
2 -
3% none
4 1 . 100% ’
1
All 4*
4 _
Uriticism i none
. 2 aone
3 none
. 4 1 100% L
1 i
All 1% )
: i - )
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Category

_ Agreements

Observer

Agreements + Disagreements

Percent
Agreement

Praise

none

Don't Know

All

- Teacher-Initiated
Work
Lower Level

All

Higher Level

none
none
none
none¥*
none
none
none
none

none*

none

T

bt O]~

507

887%

100%

77%

50%




Latagory

Agreements

Agreements + Disagreements

Agreemen!

72§§£%é§§§§i§i§i3§
¥ork

Praise

none

%

e Ll L

B All *
Criticism 1 none
d nons -
3 none
4 T2 100%
2
a1l 2%
- - 2
Don't Know 1 none
2 none
3 ° none
4 none
aAll none*
Student-Initiated
Procedural E S - .
Praise 1 ncne o 7
2 none 7 B
3 none
4 =  none B}
All none¥* e

o,
L
s |



Table 4 {(Continued)

Observer

Agreements

Agreements + Disagreements Agreement

Neutral

L

none

Criticism

Teacher-Initiated
Procedural

4
All

M “““ il
L T R I myww |

fione

acne
none
0%

none
none
2

-_

3
none
2%

3

Public or Private Interactions

_Behavioral

1 none
oz none
3 none

4 none
All none*

L
Lo

"

et
I
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Takle 4 (Continued)

Agreements Percent

Category . Observer Agreements + Disagreements Agreement
Criticism ) none
2 2 50%
_ 4 -
3 5 100%
5
4 none
All -7 78%

3

%*
Fewer than 5 occurrences during agreement checks
make percents unstable.

o
P




Observer Agreement - Year 1

Engaged Time Observes=ion Categories

Wy

Observer

_ Agreements

Agreements- [sagreemen

Percent

Engagement s e

- Cognitive Level - 5

L |

10

All

133

Toux

412

907
887
56%
- 17m

85%

76%

887

466

-z

*The denominator is the number of cycles observed for which the

category was appropriate.

W ‘w
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Observer Agreement - Year 11

Engaged Time Observation Categories

Category Observer Agreements Percent
Agreements + Disagreements Agreement

. Engagement 4 ) 127 98%

130
6 91 e

- 98

11 36 887
41

v : 14 98 937
105

All 352 947
374

Cognitive Level 4 66 ) 947
70

6 56 987%
57

11 31 100%
31

14 63 90%
70

All 216 95%
228

Spatial 4 69 997%
70

6 50 88
57

- ’ 11 26 84%
- 31

. 14 70 100%
0

_— e AT - 215 947 .
_ ’ 228 .
Q

EMC _ Lot A
Pt At
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Category Observer __Agreements Percent
Agreements + Disagreements Agreement
Peer Interaction 4 64 91%
) 70
S _ - 6 - 56 987% -
57
11 31 100%
31 *
14 68 97% .
70
All 219 : 967
228

v 1:;3
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Observer Agreement - Year II

-

Teacher-Student Interaction Observation Categories

Category Observer Agreements Percent A
Agreements + Disagreements Agreement
+ .. Identification of 2 g_q 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%
L 4
5 * *
33 YT
34
. 8 11 100%
11 -
11 14 100%
. 14
e
All 61 ) 97%
63 .




Category

Agreements

Agreements + Disagreements

Percent
Agreement

Response
Opportunity

Level of Question

Student Answer

4

75%
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2

Category ¢ Observer Agreements Percent
Agreements + Disagreements Agreement
Positive Feedback 5 * *
7 - - 34 N 100%
34
’ 8 10 91%
11
o 11 12 867
14
All 59 947
63
Neutral Teedback 2 4 1007%
) 4
5 * %
20 59%
34
"~ 8 10 91%
11
11 13 937
14
All 47 75%
63
Negative Feedback 2 3 75%
4
5 * *
32 94%
34
8 11 100%
- 11
11 12 86%
14
A1l 58 927%
) 63
’ LA Bed
Q -l- W
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Categor Ob;e'wer Agreements Percent
ategory * Agreements + Disagreements Agreement
Sustaining 5 * *
Feedback 7 33 97%
34
8 11 100%
11
\ 11 11 79%
14
All 59 947
63
* Private Interactions
l" - N
Student-Initiated
Work
Higher Level 2
5
7 3 100%
; 3
8
- 11 3 75%
4
All 6 86%
7
Lower Leve! 2 2 50%
' 4
5 3 1007
3
; 15 79%
19
) g 8 1007
8
11 11 922
All ig 857




Category Observer Agreements Percent
Agreements + Disagreements Agreement
Criticism 2 0
5 0
. 7 1 100%
. 1
8 0
11 - 0
All - 1 1007%
! 1
Student-lnitiated
WorkJ
Praise 2 z
Fa
5
7
8 none 7
il
Neutral 2 1 507
2
5 1 100%
1 |
7 2 33% -
6
8 2 50%
4
] 2 67%
3
- All 8 507
16
. Non't know 2 )
5 0
7 0
B 1 100%
1
11 0 07,
i ]
LAY 1 507
2
O - - JEN N _ e e —— R
i~
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# [P

/

Category Observer Agreements Percent
Agreements + Disagreements Agreement

Teacher-Initiated

Work
Praise 2
5
7 1 1007
1
8
11
All 1 1007
1
Lower Level 2 0 0%
1
5 0
7 2 67%
3
8 1 1007
1
11 1 100%
1
All 4 67%
6
Teacher-Initiated
Procedural 2 1
; 1
5 0
7 2
2
8 1
1
11 1
1
All 5 1007
5

'




Category

Observer

143

Agreements

Agreements + Disagreements

Percent
Agreement

Behavioral
Criticism

11

All

= .
OLO i == wls O wiw

90%

1

LAV
e -
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Appendix D

Teacher-Pupil Interactions: Two Year Plots




HEWLETT
(/ PACKARD

RESPONSE OPPORTUNITY ~ DISCIPLINE MF/D

) z
, v
. ' |
(\
/
= )
$ m-—lm—"%—a— 2
6TH GRADE 7TH GRADE 8TH GRADE
# GROUP NAME 6TH GRADE 7TH GRADE 8TH GRADE 1% -
1 — —— —  FEMALE HIGH CONF . .21 2. 22
2 ————«——  FEMALE LOW CONF " 2. 80 2. 88 &
3 —-—-—  MALE HIGH CONF - .81 .82
4 —————t MALE LOW CONF » .01 @. 68

. - AN




( ) ( @ (
. TEACHER INITIATED BEHAVIORAL - PRAISE MF/D
1
- .
- 8
- ‘
-2
a i + A
B8TH GRADE 7TH GRADE BTH GRADE
| # GROUP NAME 8TH GRADE 7TH GRADE 8TH GRADE
| 1 ~—- == ——  FEMALE HIGH <CONF * 2. 32 2. 2@
C 2 ——————  FEMALE LOW CONF » 2.0 .08 . =
3 ——e—-— MALE HIGH CONF . 2. 00 2.88 '
Yrsl 4 —--—-——-  MALE LOW CONF » 2. o0 g.e8 1%
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STUDENT ANSWER - PART CORRECT MF/D

- -
L ~ 1

6TH GRABE ‘ 7TH GRADE 8TH GRADE

GROUP NAME 6TH GRADE 7TH GRADE. B8TH GRADE
FEMALE HIGH CONF * . 28 .22
FEMALE LOW CONF - .86 .82
MALE HIGH CONF * .14 . B4
MALE LOW CONF . B4




' ‘ - ( 7 ' 05 Pzt
. - e . .
STUDENT ANSWER - NO RESPONSE MF/D \

-

~

e iE;::;;:==""“'===5===;===: 3

3

6TH GRAﬁE | 7TH GRADE 8TH GRADE

GROUP NAME BTH GRADE 7TH GRADE BTH
FEMALE HIGH CONF " 24
" FEMALE LOW CONF .83
MALE HIGH CONF .87
MALE LOW CONF .87




«< 60 wpwmms:m N
\ \ 7
STUDENT INITIATED WORK - PRAISE MF/D 7

1 1
o - .8
.8 é .8 |
i
.4 .4
.2 .2
2 i . ' :":._l_l_nﬁé-—:':::i‘ L @
BTH GRADE 7TH GRADE 8TH GRADE
’ GROUP NAME 6TH GRADE 7TH GRADE 6TH GRADE i ./
1 — —-= =  FEMALE HIGH CONF » .21 .21
1. 2 ————  FEMALE LOW CONF . .81 .81 =
3 ——=——-—  MALE HIGH CONF . @. 0o .01
1 4 —--—--—: MALE LOW CONF . @. 82 .83
o
| |
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( ‘ : ( : & Frs (
' STUDENT INITIATED WORK - CRIVICISM MF/D

1 - 1
T <
- e —— —— - 9
.8 | - a
e ——
» 4 -4;— e - 4
- -
—p— ——
-+ = N -+
.2 4L 4 .2
-JF - -+
—— --L—
4 _,? <+
2 + - . p- ] |
6TH GRADE 7TH GRADE B8TH GRADE §
\
|
# GROUP NAME 6TH GRADE 7TH GRADE 8TH GRACZ
1 —— —— —  FEMALE HIGH CONF « 25 S N
2 —————  FEMALE LOW CONF * 2. 82 .82 G
3 —~——-— MALE HIGH CONF » .81 .82
Q 4 e
. ERIC 49 MALE LOW CONF * .01 .82 ‘

| oy
(Yo
&




TEACHER INITIATED WORK - PRAISE MF/D

'S

Fioy HEWLETT
L2l PACKARD

W N -

]

BTH GRADE

7TH GRADE

GROUP NAME
FEMALE HIGH CONF
FEMALE LOW _ONF
MALE HIGH CONF
MALE LOW CONF

—— 1 _
+
4+ i
-+ .8 |
-
-+~ -8
L
—— ."
-
I
i;:===-n-n—la—===::!i 2
8TH GRADE
86TH GRADE 7TH GRADE BTH GRADE {0
* .21 .22 -
. -
» .82 .81 -
» .81 .21
d . @2 .22
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( 0 oo (
STUDENT INITIATED PROCEDURAL - CRITICISM MF/D ‘
_ . ‘
- :
|
.8 1
.
i
g - 4
- 2
+ F:':E—- ue-.-'_-f.:;il 1 B
6TH GRADE 7TH GRADE 8TH GRADE
# GROUP NAME 6TH GRADE 7TH GRADE 8TH GRADE
1 —~ —~ —— FEMALE HIGH CONF . 2. v C 2. 8e g
2 ———  FEMALE LOW CONF " 2. 20 2. 22 ®
3 ——e——-~—  MALE HIGH CONF . .01 .@2
4 ——e-—e--=—  MALE LOW CONF . .82 .81
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STUDENT INIRIATED PROCEDURAL - PRAISE MF/0 -

1 — _ 1
- _ -+
{ +
- a —— L - e
—— } ‘ ——
- a —— e - B
- 3
+ + ,
- 4 i —— - ‘ 1
-+ 3
-t -
-+ ] ’ o
.2 &4 < ! -
e - —
e -
2 + : . w———"ﬁ
6TH GRADE 7TH GRADE 8TH GRADE

GROUP NAME 8TH GRADE 7TH GRADE 8TH GRADE

i 14,
FEMALE HIGH CONF “ 2. 02 pop -
FEMALE LOW CONF . 2, 02 .81 G
MALE HIGH CONF . AT 2. 20

MALE LOW CONF . g.e0 . .08




" TEACHER

2 o
O (

INITIATED PROCEDURAL MF/D
1 —— - 1
o - -
.8 L ) , ’ .8
-+ %
! ;
- /} .
.8 L ' . .8
1
l -
e L =
| A !
-4 4 .4
o i
f‘ 4 _
) .2 1 .2
-“‘ . ;#ﬂ—-:—’-‘;::‘:"".’ - ._____,. '%
L — + - @
6TH GRADE 7TH GRADE 8TH GRADE .
# GROUP NAME B8TH GRADE 7TH GRADE . 8TH GRADE
1 — —— —-  FEMALE HIGH CONF » .24 J12
2 —————  FEMALE LOW CONF . .89 .13, %
3 ——-——-—  MALE HIGH CONF " .08 .14
) s T
I 4 |O}  —e-—-—- MALE LOW CONF * .05 .14~
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TEACHER INITIATED WORK - DON’T KNOW MF/D

1 o~ 1
L e L -
- | e
- e —— - e a
* S -
- 4 —— + ™ 4
—1i— ——
- a -3
.2 L + .2
4 N +
T - '%Eﬁ -—-—n - T
2 - L FTE —— o _-sﬂ*gia a
8TH GRADE - 7TH GRADE - 8TH GRADE
# GROUP NAME BTH GRADE 7TH GRADE 8TH GRADE -
8. 1 ~~ ==~ === FEMALE HIGH CONF » N5 .82 “u
¥ 2 . ¢ —————  FEMALE LOW CONF- " . .e3 .84 &
3 ——m——e—  MALE HIGH CONF » .04 .83
44 -

“~-e-—--—-  MALE LOW CONF " .01 .82

LY
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TEACHER INITIATED WORK - CRITICISM MF/D

[ Presivadd

- 1
4
1
- « B
4
- «8
-+
4 .4
+
L 3 -
+ -2
-,
. fzm--—_—-—l-z"'—"_—ii a T -
8TH GRADE 7TH GRADE 8TH GRADE
¥ GROUP NAME 8TH GRADE 7TH GRADE 8TH GRADE
1. —_— = FEMALE HIGH CONF * .22 .22
2 —————  FEMALE LOW CONF » .81 . B1 E
3 ——we——e——  MALE HIGH CONF » .82 .04
4 g e MALE LOW CONF » .23 .22

Do
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TEACHER INITIATED WORK - LOW LEVEL MF/D

HEWLETY
PACKARD

{
- -
4
- B
-~ .8
-
- e ®
-~
—-— .2
——':-:.:%g o
i . Iﬁ-sﬁ“ﬁw -
+ + : @
6TH GRADE 7TH GRADE 8TH GRADE
; _ .
# GROUP NAME BTH GRADE 7TH GRADE 8TH GRADE © -~
1 —t —= —  FEMALE HIGH CONF * .28 .13 -
Ll
2 ~—.————  FEMALE LOW CONF » .28 .15 ~
3 —em—-— MALE HIGH CONF " .87 .15
4 ————— MALE LOW CONF " ‘ .28 .13
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TEACHER INITIATED WORK - HIGH LEVEL MF/D
1
- 8
a
P - |
« &
- 2
L E-HE-H—--'::i! a8
6TH GRADE 7TH GRADE 8TH GRADE
# GROUP NAME » 6TH GRADE 7TH GRADE 8TH GRADE
1 ~— —- —-  FEMALE HIGH CONF » 2. o0 .22 .
2 ———  FEMALE LOW CONF . .81 .82 %
3 ————  MALE HIGH CONF . .@2 .01
4 —--—e-—:  MALE LOW CONF » .01 .82
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29

13
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# OF DAYS PRESENT

HEWLETT
PACKARD

T T @
4' .-
4+ <4
I M i
+ RS S e — }
4 ‘t-%-:.:'_:\:.qsg -4 1S
-{h- -~
J)‘ -
1 1
— 4 12
-+ F
e -
I 1 5
4 4
+ +
*L -+
- -

+ + + a

6TH GRADE 7TH GRADE 8TH GRADE

# CROUP NAME 6TH GRADE 7TH GRADE BTH GRADE
1 — —~ —  FEMALE HIGH CONF » 16. 45 14. 85 o
2 —————  FEMALE LOW CONF " 16. 85 15. 38 8
3 —-——-—  MALE HIGH CONF . 17.37 15. 27
4 —--—--—-_ MALE LOW CONF " 16. 50 14.55
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HEWLETT
PACKARD

STUDENT INITIATED WORK — DON’'T KNOW MF/D

L)

-~

[ ] a
[ ] a
.4
[ ] 2
- — + @
6TH GRADE 7TH GRADE 8TH GRADE
# GROUP NAME 8TH GRADE 7TH GRADE 8TH GRADE
1 —— —— ——  FEMALE HIGH CONF » .26 .28
2 e——e—.—  FEMALE LOW CONF . .85 .18 2
3 —-———  MALE "IGH CONF . .13 .29
"4 e—reme=-—-  MALE LOW CONF . .04 08
N b A



- STUDENT INITIATED PROCEDURAL - NEUTRAL MF/D : ' ) IR
_ ‘ T !
—nr— -
-l . 0..
o 4--,
- ——
-~ e .DB
-+ +* :
+ <4
iL
-+
S
-+ -
-+ ___________--a——'l"“" é
1 T .42
1 — = ./:/./- '
4 --::,?’-ﬁ:._-_,____"____,____{ 4
6TH GRADE 7TH GRADE 8TH GRADE '

” GROUP NAME BTH GRABE 7TH GRADE 8TH GRADE. °

1 —- —= ——  FEMALE HIGH CONF * L15 .27

2 ——w—=——  FEMALE LOW CONF " .10 .21

3 ———em——=—  MALE HIGH CONF - .22 .28

4 —--—e-—-  MALE LOW CONF " .13 1o
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Appendix E

Teacher Feedback - Two Year Plots
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i) HEwLETT
3 pACKARD

FEEDBACK — POSITIVE MF/D

B

- -
¥ ¥

6TH GRADE . 7TH GRADE . BTH GRADE

GROUP NAME 6TH GRADE 7TH GRADE B8TH

FEMALE HIGH CONF > .42
FEMALE LOW CONF " .37
MALE HIGH CONF »
MALE LOW CONF “
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W] packarc
FEEDBACK — NEUTRAL MF/D

-+ -
JL -*h
- \‘ ‘P
T \\ T

. \ Il
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+ + \‘ +
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+‘ ‘\\ \\ 1
+ T "~ N N T 4
+ - \ ~ ~ *

P \ -\ \\ . -
- ~ \.\ ~\~~ \‘- 3 < -+
- \\.\_ \su 4 L .
\\.

- \\ g L o
L 4 -’
1

6TH GRABE 7TH GRADE 8TH GRADE

# GROUP NAME 87TH GRADE 7TH GRADE 8TH GRADE

1 — — —  FEMALE HIGH CONF » .78 .33

2 ——————  FEMALE LOW CONF » .89 <34

3 —-—-— MALE HIGH CONF » 1.55 . 81

4 21T —eme— MALE LOW CONF * 1.04 48

L] n . |
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FEEDBACK — SUSTAINING MF/D
2 - T 2 i
- - J
- L -
4# -
. E
- -
-+ -
-+~ g
- '{b
T 4 4 1
-+ +
- -+~
-+ -
-~ -’
- “L
1 + -:\-"\_ +
- - .\~“-‘:.:\_ .{.
* S e . 1
. e ¢ e . h -~
a — + i "}
6TH GRADE 7TH GRADE BTH GRADE
# GROUP NAME 6TH GRADE 7TH GRADE 8TH GRADE 2-2:
ooy 1 —- —- =~  FEMALE HIGH CONF » .21 . 26
&
2 ——————  FEMALE LOW CONF L .18 .85 E
3 —--——-—— MALE HIGH CONF » .37 .10 -
4 e MALE LOW CONF . .31 .29
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FEEDBACK ~ NEGATIVE MF/D

- i L

-~ -
HEWLETT
PACKARD

8TH GRADE 7TH GRADE

GROUP NAME
— —- —  FEMALE HIGH CONF
~—————  FEMALE LOW CONF
—-—-—  MALE HIGH CONF
00 ——— MALE LOW CONF

8TH GRADE

6TH GRADE 7TH GRADE 8TH GRADE

. .11 .82
. .11 .87 3
» .22 .12
o .18 .11
0oy
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STUDENT ANSWER - INCORRECT MF/D
2 2
| N
1 b |
F_ .
£ - - —r e s
{ P_' SR ¢ St ¢ Se— u*i |
e 4 + + - L 8
6TH GRADE 7TH GRADE ' 8TH GRADE 1
g " . GROUP NAME 6TH GRADE 7TH GRADE BTH GRADE 0=
1 —- ~- —-  FEMALE HIGH CONF » .28 .82 o
[»}
Qo 2 ———— FEMALE LOW CONF " .28 .85 ~N
3 ——-—-—  MALE HIGH CONF » .17 .18
4 ——— MALE LOW CONF » .17 .29
=
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STUDENT ANSWER - CORRECT MF /D
2
1 Y
\~
- \‘\
ey -\'~ -
\ \..\.ﬁ\
\'§.\ ) K\-_
\.\ ”\"\ 4
\.\ - 3
-\ . 2
2 + +— +
8TH GRADE 7TH GRADE 8TH GRADE
# GROUP NAME 6TH GRADE 7TH GRADE 8TH GRADE
1 -— — —  FEMALE HIGH CONF » .72 .32
2 " eemmv——w—  FEMALE LOW CONF * .89 .31
3 ——-—-—  MALE HIGH CONF » 1. 04 .43
9 4 @2 meemee—.  MALE LOW CONF . .85 .51
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