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A STUDY OF CONFUSABILITY OF COD%S
IN OBSERVATIONAL MEASUREMENT

As a measurement technique; classroom observation haslfhe potential
of obtaining valuable information regarding teacher and child behavior,
This potential is realized to the extent that the observation data can be
shown to be reliable. Reliability, as Cronbach et al (1972) have pointed
out, is related to the notion of generaliiabiliﬁy from a sample to some
universe of interest. . - ’

Several sources of unreliability have been identified in past
research. Medley & Mitzel (1963) say that:

z

Most commonly, it [unreIiability] occurs when two
measures of the same class tend to differ too much;
this may happen because the behaviors are unstable,
because the observers are unable to agree on what -

- occurs, because the different items which enter into -
the measurement lack consistency, or for some other
reason, N " :

Neither Cronbgch nor Medley address tpe question of the coanfusability
of codes used in obse:vation instruments. The present study examines the
accuracy of observers coding‘a standard stimuli, In this procedure the
observer's bias is exsiined, as well as the confidence that can be placed
in the observation cods« 1tée1f. -Through these procedure& thé exact
nature of the confusior of codes can be 1dentified,

In previous SRI reli;bility‘studies, the technique of pairiﬁg the
observers with an SRI traiper has been used. However, there are some
problems in assessing inter-rater réiiability. First,‘there is some
variability in the coding skills of SRI trainers. Secbnd, there is most
certainly)a variability in the incidents which occur in the cliassrooms,

- in what is selected for observation, and in which codes are used 1n‘the
observations. The optimum arrangement might be to have all observers and
SRI trainers observe the same phenomena in the same clagsrdom at the same
time, But, as Sqaf (1973) says: i '

B

5>

The critical problem (of paired observers) is the
affect on the classroom of increasing the number of
observers. One observer represents a threat to many



teachers and a distraction to the children, at least
initially, and as the number of observers increases,
s these difficulties increase, probably more like a
geometric function than an arithmetic one.
In an effort to avoid the problems encountered with the paired.
observer method, SRI staff has attempted to”assess/the accuracy of
. observers through the use of controlled videotape examples., This proce-
dure allows each interaction (or frale)'and‘sequencesvof frames to be
analyzed for accuracy, whereae previously brly‘simple,marginal frequency
counts.of single codes could be computed. ' i N
Other investigators in observational research also use videotapes,to
assess observer accuracy. Soar (1973) used tupes of actual classroom
events, and Simmel (1973) cleverly used the'last ten minutes of the
Johnny Carson Show to check observer accuracy on a weekly basis.’
Although they are useful, the limitations of videotapes also should be
recognized: ' n
® Because of the difficulty in seeing and hearing, videotapes
‘. are more difficult to code than live conversations;

@ It is more difficult to understand the gestalt of the
situation from a tape than it is from a live situation
in the classroom; '

e Simulated skits are likely to be more clear-cut examples
- than those which actually occur in classrooms. .

A." PROCEDURE TO ASSESS THE CONFUSABILITY OF OBSERVATION CODES
* .
1, A Description of Procedures.

)
Differing from both Soar and Simmel, SRI staff produced ten

videotaped skits. Each simulation is approximately 20 1nteraction frames
long. These skits attempt to present concise, clear examples of each
code used in recording classroom interactions on the SRI observation

A instrument. Rach skit begins with a still picture and the voice of a

- . narrator who explains the situation and identifies the focus person. The
, : N _

S
These procedures were developed at SRI by J. Philip Baker, Phillip

Giesen, and Charles MNorwood.

Yo
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skit is then shown &% regular'speed. After the skit is shown once, the

still picture and narrator again identify the focus persdn. Each’skit

is then shown again, this time with a 2- to 3-second pause between each

interaction. The observers are instructed to code this stop-action

portion of the skit and tc code one.frame'during each stop or pause.
2.‘ Procedural Problems ‘

The reliability coding booklets were returned to SRI and

compared with the criterion sequences.‘ This revealed that some observers

‘were coding more than one frame during a pause. Conversely, some

observeré, possibly while turning pages, omitted.ffames. The trainers
reviewed the coding sequehces and deleted extraneous frames or inserted
spaces'so as to align the observers' sequences with the criterion
sequences., Three trainers performed this operation. Since judgment is
involved, a-check was made on the code sequences of 10 observers to see

whether the trainers arranged the sequences in the same manner. The

. average agreement between trainers in arranging these sequences was

96 .4 percent, ‘

- ( Other procedural problems were also encountered due to the
expérimental nature of the techniques used, Comments received from the
cbserversvindicated that not all of the equipment utilized to administer
the tapes was in good céndition, and, as s result, the sound or pictures
were of poor quality. Also, some examples on the criterion tape were
technically less than well executed. Thevmost serious problem, however,
was that there were too few examples of ééveral of the codes on the
criterion tape. Five or fewer examples of a code limited the assurance
that representative examples of the code were shown., Further, if aﬁ
observer missed two out of four possible instances of a code, he only had
a score of 50 percent of the criterion cor-ect; however, if he Qissed two
out of 30 possibil%ties, hé had a score of 93 percent of the criterion '
correct. For this reason, the codes which have fewer than six examples
will not be interpreted in this analysis. The.number of examples of each
code on the complete set of tapes ranges from zero to 40, (This problem

is being remedied by the development of more skits.) .



B. A DESCRIPTION OF CONFUSABILITY MATRICES

Confusability of codes refers to codes which were confused with the
correct codes by an observer.* Confueability matrices were censtructed by
tallyiné the observer code sequences. For eaeh frame, a tally mark was
entered in the box or cell created by the juncture of the criterion code
and the code marked by tbe observef.' Figure 1 shows an example of a
confusability matrix for the "What" codes. The principal diagonal con-
tains the cells indicating correct, coding; other cells contain incorrect
coding. The column totals are the total number of criterion examples
ishown on the videotape for each code; the row totals are the total number ﬁ
of times an observer recorded each code, whether correctly or not. An
examination of a pa:ticular'cell reveals whether the code was recotrded
correcfly or ineorrectly and; if recorded incorrectly, shows exactiy‘which
codes were confused. ‘ N

The total number of tallies in each cell can be used to.calculate'
the rates of accuraey in two related but distinct ways. The first
procedure described above allows un examination of observer bias. I1f the

number in a given cell is compared to the total number of recordings

(row total) of the code that pertains to that cell (see the row indicator),

a rat1o of correct or 1ncorrect responses can be derived., For‘the cells

that fall on the main diagonal ‘the numbers indicate the proportion of .

times the code recorded by an observer was correct. For the cells that
do not fall on the diagonal, the number indicates the'proportion of error.
This accuracy rate is called the Accuracy Rate of each observer on
each code; ile., the ratio of correct O6r incorrect codes of the total
number of coded observations,

The peint ef the second procedure is to assess the confidence that
can be placed’in each code, The second accuracy figure can be arrived
at by comparing the number of tallies located in the.same cell to the
total number of examples on the criterion tape presented of that specific
code (see column total). Again, the number arrived at shows the propor-
‘tion of correctness fo.incorrectness, as based on whether the cell falls
on the diagonal, This proportion of times the criterion instances were

recorded® correctly or incorrectly is called the Criterion Accuracy Rate.

* .
See Table 1 for a brief explanation of the SRI "What' and "How' codes.

-4



SRI "WHAT" AND "HOW" CODES

"What" Codes

1 - Command of Requecst

1Q - Direct Question

2 - - Open-ended Question

3

Response

~Instruction, Explanation

Comments, Greetings;
General Action

Task-related Statement
Acknowledge

Praise
Cerective,FeedBack
No Response

Waifing

Observing, Listening
Nonverbal

Movement

Tablevl’

s

£ O W O L B Z o =

=
-

>

"How" Codes

Happy
Unhappy
Negative
Touch
.Question
Guide/Reason
Punish
Object
'Worth

Dramatic Play,’
Pretending

Academic
Behav :lox; .
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Figugg 2 presen£s the proportion of cell tallies to the row totals
for each cell. This prbvides a matrix thatlﬁresents the Accu;aqy Rates
in place of tte raw scores shown on Figure 1. For example, the observer
recorded a "1" -code correctly three times, so the Accuracy Rate is 100,
or 1,00, In the second row, ''1Q" was recorded correctly 20 out of
21 timéé, or 95 percent of the total number of times.

Locking across the "1Q" row, véiseg that the observer cailed.an
example of a "12" a "1Q" five percent of-the time. For another example,

we look across the row of code "5" and see that our observer did not code

any "'5's" correctly. Instead, she mistakenly coded two examples of

code "5"_as a "5NV" and a "6." , ’ ©w

In Figure 3, the proportion of criterion examples for each code
correctly recoidéd by the observer are fouhd in the diagonal cells.
Entries in cells down the column marked byvthe correct code other than
in the diagonal cells are instances of confusidn. As can be seen in the
"1Q" column of Figure 3, code "#" and code "@ were sometimes confused
with the ""1Q" code. .?he“bottom/row of the figure presents the corregt“

number of criterion examples of' each code which appqﬁred on the video-

tape. The last column on the table lists the numbegvot times the
observer recorded each code. In :the code "12" column on Figure 3, the
observer recorded three mare "12f§" than appeared on the videotapes.
Apparently;-thése three were cohfﬁsed with some other code.

Figures 2 and 3 can be overlaid so that the top entry 'in a cell
refers to the accuracy of what the oﬁserver recorded, and the lower entry
refers to the percent of criterion examples which were correctly coded.
Figure 4 illustrates such an overlay. The combined figure tells us that

when this observer recorded a "7," it was indeed a "7" (there are no other

"1t (]

entries in the code row). However, she only recorded eight '7's" and
there were actuélly 11 examples on the videotapes. Looking down the
column for code "7" and at the lower entry in the cell, we see that
examples of "7" were recorded-as "3" nine percent of the time, as "8"
nine percent of the time, and as 12" nine percent of the time. We can
conclude from this example that when the observer recorded a "7" it was

truly a "7," but she underestimated the number of times’ they occurred.

She recorded some of the "7's" as "3," "8," or "12." ‘

i, =
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C. CONFUSION OF‘OBSERVATION CODES (A STUDY COMBINING THE RESULTS OF
63 OBSERVERS) °

Analyses of these matrices were used in two ways. First, by combining
the results for all observerg, the extent of general confusability of
codes coﬁld be examined. Codes that reveal a high rate efﬁponfusion by
several observers suggest these péﬂsible causes: an overlapping o©f ‘code
definitipns, poor videotape er-mples, or less-than-adequaté training
p}ocedures. Second, the accuracy of individual Qbservers could be
enamined with these matrices. For example, if an observer were not

“

very accurate on code "8" (praise), then codes using. praise could be

; . } * )
- examined for anomalies. The findinakhzeported here represent 63 observers

' spread among 30 geographical locations,

How the observers coded the videotaped examples is shown in Figure 5.
The diagonal shows the number of correct codings. -The row at the bottom
of the table is the numher of videotuape criterion examples coded by all
of the observers. Each figure in the bottom row’ can be eompared with the
corresponding cell in the diagonal. For example, code " was recorded
correctly 160 times out of a possible 245 times. The_other entries in
the "1 ' ‘

*

” )
column are sources of confusion.

o o
The proportion’ of times that the observers were‘correct in their
recordingg is presented in Figure 6. For example, the obeervers recorded
"1Q" correctly 80 percent of the time, Looking ecross§the "1Q"'row; we
see’that two percent of the time when a 1Q was recorded it was truly
a "1," and 11 percent of the time it was traly a "2. me N
The proport{bn of videotaped examples recorded by the 63 observers
is shown in Figure 7. The numberkin the diagonal renorts the percent
recorded correctly. The numbers in the columns outside of the dragonal
indicate the source of error. If ali of the numbers 'in the columns were
in the diegbnal cell, the result would be 100 percent correct.. The total
number of possible examples on the/@ideotape are listed on the bottom row.

For example, "1Q" was recorded correctly 77 percent of the time,;whereas

* . . .
Caution: Even if the observer were 100 percent in agreement with the
criterion examples, in a study of this type generalization would still

be limited by the day-to-day variability of classroom events,

*x . : ‘
Sources of error less than three percent are not included on the table.

-11-
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16 percent of the time it was confused with the codes "1," "2," and "3.,"

Figure 8 is an overlay of Figures 6 and 7. This proQides the data
necessary to quickly assess the observers' accuracy (by looking at the
topmost entry in a cell) and the percent of criterion codes which have
been recorded (by loo&ing at the lower entry in a- cell)

1, Findlngs of "What" Code Confusions

Since a "What' code is required for each iQteraction, each
recorded frame must include a recprding of a "What" cbde.l The observer
only has the option of recording the correct (or criterion) code or
recording the wrong code. The entire f.ame is considered void if no

"What" code is recorded.

!

’ In Figure 8, four of the "What" codes have, been se§arated into
two\fategOries: the "what" code alone and the "What" code with its "How"
modlfier. This was done because the meaning or definition of the "What"
code £§ modified or sometimes changed by the addltion of these speciitic

"How" codes. An example of this is the "5" code. 'The dgfinition of the
"5" is "general comment,” but the definition of the ''SNV" iswhéenerai

action."
As mentioned earlier, the number of criterion examples for
some codes is small which limits the conélusions that can be
drawn regardinghthese low frequency codes, For this reason, codes with
fewer than six examples on the videotapes will not be discussed.
Nine of the 16 "What" codes have six or more criterion examples

of each code. These are the shaded diagonal cells in Figure 8, Of these

nine ("1Q," direct question; "3," response; "4," instruction; "4NV,"

self learning, "SNV,"‘general action; "6," task-related comment; "7,"

acknowledge; '9," corrective feedback' and "12,

attending), only "6"
has an observer accuracy rate that is lower than ,70.

Code "6," task-related comment, was confused most often with
code "3," response. It was also sometimes confused with ex§mples which

were actually "1,"

direct request, "2," open-ended questions, and "9,"
corrective feedback (see row "6"). This suggests that the definitions and
training procedures need to be more exact regarding when to code a task-

related comment "6." ' The numbers in the lower section of the cell
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(looking down the "6" column) indicate that 23 percent of the time the:
criterion examples of "6" were recorded as "5." v

The next lowest in reliability was the "4" code, instructing.
Eleven percent of the time the observers recorded what was actually "12,"
observing, as a "4." Since "4" is verbal and "12" is nonverbal, the
problem would not appear to be one of confusion in the normal sense but,
rather, confusion of which person _to focus upon. This conclusion is based
on the fact that both of these codes generally'occur simultaneously (that
is, -when a teacher is instructing, "4," the children are usually attending,
"12"), Apparently the observers confused’ which person to record. As can
be seen in Figure 8 in ‘he code "12" row, a true example of "4" was some-
timés confused and recorded as a "12," which is a further indication that
'the instructions regarding the focué of observation were not clearly
unders tood by observers. _

Code "4NV" describes a child working alone on instructing
himself. Observers-recorded this reliably 88 percent of the time, They
sometimes confused "4NV' with what was truly a "5NV,"‘a code that describes
"play" rather than "self instruction in a task." Looking down the "aNv"
column, it can be seen that 15 percént of the videotaped examples were

This confusion of "4NV" and "5NV"-indicates an

recorded as '5Nv's.,"

overlap of de’initions (or a conceptual difficulty in distinguishing
"work" from "play"). .

Criterion exémples of code "7," acknowledgement,vwere sometimes
confused with "6" and "12," Code "7" is>50métimes4confused with code "3,"
responding (see row 7 in Figure 8). .It is easy to see how acknowledging
a child can be confused with responding to a child. On the other hand;
code "3," responding, was one of the more reliable cddes. It was n&t
confused with "7" (see Figure 8). In fact, the observers recorded it
‘correctly 91 percent of the time, and column 3 indicates that five percent
of the criterion =xamples were confused with "6.”

Eleven percent of the recorded code "1le," asking direct ques-

" °

tions, were actually code "2's," asking open-ended questions, The
confusion between "1Q" and "2" has long been recognized by the SRI
researchers. Each year the variables have been defined more carefully;

'however; there still seems to be a gray area of unclarity between the two

M.\
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codes. Code "2," which has too few examples to analyze with confidence,

was'a}so confused with "1Q." The results of individual observers were

' examined, and apparently those observeré who observed models which do not

often require the "2" code had a higher rate of error.
Eighty-six percent of the time the observers recorded "9,"
corrective feedback, correctly; five percent of the time code "6" was

recorded as "

9" (see row 9, the upper value). The criterion examples as
illustrated in column 9 (the lower value) were sometimes recorded as "1,"

"1Q'" and _"6."

2. Findings for "How" Code Confusions 58&E
A "How" code is not always required, This rule leads to four

distinct possibilities:

o A required "How" was left out of the frame (omission).
These are listed at the bottom of Figure 9;

e A "How" code was recorded when not.called for (intrusion).
These are listed in the last column of Figure 9;

e The criterion "How" code was confused wiﬁh'aﬁother code,
These are entered in other than the diagongl cells;

e The criterion "How" .code was recorded accurately.
These are entered in the diagonal cells,

Caly six of the 14 "How" codes were represented by six or more

' examples on the videotapes. These are "NV," "x," "A," "B," "DP," and "O"

(see Figure 9). As described on page 3, codes with fewer than six gD
examples will not be discussed. Also'aé described earlier, the upper
value in a cell reports the percent of observer accuracy. The lower

value in the cell reports the percent of the videotaped examples which

were correctly recorded.

The nonverbal code "NV'" was recorded correctly 93 percent of
the time by observers; and, overall, the obsérvers oﬁitted oﬁly 13 percent
of the criterion examples. Code "X,".movement, was also found to be
reasonably reliable. Eighty-nine percent of the time the observer
recordedgit correctly, but 20 percent of the examples were om .ed by

observers.

~18=
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Observers recorded the "A" code, academic, correctly 81 percent
of the time. Four perceant of the "A's" recorded were truly code "B," and
15 percent of the "A's" were actually intrusions. Seventy-six percent of
the videotaped exafiples. were recorded correctly, and 21 percent were
omitted.

Whilie 95 percent of the examples recorded as code "B" by the
observer were correéct (see row B), 43 percent of the "B's" were omitted
and 13 percent of the examples of "B's" were incorrectly recorded as.

"A'S.'.

This leads to the conclusion that if a 'B" is recorded, it is
likely to be correct, but the total number of "B" codes may be under-
estimated by over 50 pércent. An examination of each observer's work is
important in order to discover the source of the underestimation., It is
possible that only a few observers are grossly underestimating "B's,” or
it could be that many of the 63 observers are underestimating "B's" to
only a small degree. _
The two remaining codes with six or more examples (''DP,"
dramatic play, and "O," use of objects) were recorded accurately over
30 percent of the time, but botﬁ codes were underestimated (43 percent
snd 33 percent of the time). ‘
3. Summary

. The results of the confusability stud§ identify the specific codes
that appear to be reliable as well as those'that»afe confused and need to be
redefined. The findings suggesfvthat some codes, such as "6," "4NV," and
"5NV," should be more carefully defined because of overlapping definitions.
There is some indication that there should be more careful training of
obse£vers on the focus of observation so that "4" and "12" w¥ill not be
cohfused. The overall reliability for all observers on the "What'' codes

was 78 percent and 81 percent for the "How'" codes.

D.  ACCURACY OF INDIVIDUAL OBSERVERS

The value of this new method for measuring accuracy is that it
contributes directly toward interpreting the data. Observer bias can be
assessed by examining the overuse, underuse, or confusion of codes, In

this study, each observer was responsible for observing one grade level

]
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at a single'site. Therefore, the data collected by each observer is
identifiable in the analysis.
In order to determine the accuracy rates for each observervéeparately,

tables were constructed that gfaphically present, by sponsog,heaéh
Al ¥ -..,‘“?}

.

observer's results (see Table 2). Thus, for example, if a#léﬁbagger in

Grade 1 at Site X had difficuity with the code "7," acknowledgment, it is
possible to compute the site mean of code "7" and compare it ,with the
first grade means of code "7" at the four other sites of the sponsor. If

the means of the four sites (not in question) are similar and the mean of

. the site in question differs from the other four, there are two possible:

explanations: (1) Site X may be truly different from the other four

sites, or (2) the obsérver at Site X may not be recording accurately,

In any case, theVdatg resulting from code 7 at Site X would be inter-

preted with caution. This procedure allows for each observer's data to

4

~be reviewed in order to estimate the accuracy of the individual on each

code and to allbw_for the data o be interpreted accordingly.

As An example, Table 2 shows the observef accuracy rate (the top
numbér) and the criterion accuracy rate (the bottom number) for each of
the Far West observers for each code. In addition, an overall accuracy
rate tor each observer on all "What" and "How” codes has been computed and
displayed on this table to p£§v1de a general idea of tﬁe observer's skill.*
The results are grouped by grade level and site. Similar tables for the
other six sponsors in the evaluation were prepared. The complete confus-
ability matrix of all observers is not included in, this report but is
available at SRI. ’

As previously discussed on’page 3, five or fewer criterion examples

of a code minimize the confidence with which the actual results can be
. . -~

*The overall accuracy rate is arrived at by computing the ratio of )
correct recordings (those that fall in inc diagonal cells) of all codes
to the total number of recorded codes and to the total number of crite-
rion instances of the codes, For the "What' codes, the two ratios are
the same since the total number of recorded codes is equal to the total
number of criterion instances. Two ratios are”required for the "How"
codes since observers are not required to record a "How" code in each
frame which leads to differencés between the total numbers of criterion
examples and total numbers,of recorded codes,

<
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utilized. Therefore, only codes with six or more examples are conéidéred
in the analysis of specific grade levels within a site.

As an illustration of,hdw Table 2 can be used,.the resu;ts of the
firét observers listed are discussed, The observers are érouped‘according
to the site or project they observed. Gbing from leftito right, the
"What" codes are first shown on the extreme left with the codes which are
represented by six or more criterion instances. The next section includes
the "What" codes that vere.represented by fewer than six instances. The
"How" codes are shown next, with a st?liérgdivision. '

1, Findings from "What" Codes Occurring Six or More Times.

The first observer listed, Observer No, 1 from Site A, had an
" overall reliability rate of .84 on the "What" codes (see Table 2). Of tke
nine codes with 8six 6r more critérioq instances,.only two codes registered
an "observer accuracy” or "criterion accuracy” rate of less than .75.
Looking at code "4," instruction, we see an observed aécuracy rate of .62
- and a criterion accuracy rate of .89. This means that when Observer 1
recorded the ''4" code, it was correct 62 percent of the time. . The observer
actually recorded a "4" g9 percent of the time; thus, she missed only 11
percent of. the examples; However, 38 percent of the time when she

recorded "4's"

she was inqorrect. Therefore, variables using the "q"
code in the first grade_at Site A should be interpreted withﬂcaution.

The other codz which the observer's results show to be consid-
ered less than adequate was the "SNV" code, nonverbal general action. The
accuracy rate of 1.00 shows that when she recorded a "SNV" it was always
a "5NV'"--she did not confuse it, However, she failed to,code 50 percent
of the videotape examples of '5NV." .

The overall results for Observer No. 1 show that the observation
data she gatﬂered-ean be analyzed with a great deal of confidence, Only
the "4" and "SNV'" ‘code results have to be analyzed with special_caufion.

Three of the other first grade observers for this sponsor
registered accuracy rates of over .70 on the "4" code. The first grade
observer at Site E has an accuracy rate of only .54, 1f the resulxs of
the data collection show that Grade 1,  Sites A and E, have means and
standard deviatiéns for code "4" that differ widely from the other sites,

»
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it may be explaing by the observers' coniusion in the use of the "4"
n\_ . : t ot 1

.

code. .
. - A similar situation exists with the data for the four other
f1rst grade observers on the SNV" code. The underestimation  of the code -
by Observer No. 1 at Site A is not common to a11 first grade observers.
Therefore, this. should be taken intoLconsiderationxwhen the data is
analyzed. : o P L.

, 2.° Findings from "How" Codes Occurring Six or More Times

e

It can be seen on Table 2 that Observer ] at Site A was 100
percent accurate when sha recorded five of the morg frequent ' How codes.
The one coding exception is "A." academic. Only 67 percent of the time
were her “Aw recordings correct. Thirty—threé percent of the time they
were not "A's." However. she recorded 90 percent of the "A'g" actually.
occurring on the videotape. The extra 33.perceht\thatvshe recorded are
considered intrusions,*‘bnd they overestimate .the occurrence of this '
code. Observers at other sites had’their own specific difficulties, and
their aata will have to be analyzed in the same way that Observer 1's has
been analyzed. ) »

3. Summary _ ' | Co
The usefulness of this method of measuring the accuracy of

i?dividual observers iies in its capacity to:

/ >

<

® Differentiate codes according to relatively high or low
- levels of confidence;

e Assess an individual'c coding skill on a - specific code and
examine. observer bias; B : !

' /- o

e Campare iadividual observer‘s scores with other observer's
scores at tjpe. sponsor's same grade level. -

-

‘By thus identifying the various sources of error in the
observation measures, we can more accurately determine vhether specific
problems lie in the code itself or with theq}ndiv}dual observer and interf
pret the data accordingly.. - /

* . g '
See page 18 for an explanation of intrusion.
&

o
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E. A STUDY COMPARING INTER-RATER ACCURACY AND VIDEOTAPE SIHULATION
ACCURACY ,

The preceding section has examined the confusability of the
obserVatlon codes and the ability "of observers to code” criterion videotapes.
Videotaped simulation of classroom events are, admittedly, different from
actual classroom events. In an effort to .compare the accuracy-of
observer ratings on the simulations and inter-rater accurdcy in class-
room::, a small study was conducted in one locat‘ion.;, This section compares
the results cobtained from both studies of accuracy for two observers, !

o 1. Paired Observers

The first method, the paired observation,wis the most commonly
used method of assessing interaction analysis instruments. 'The procedure
fOIIOWed is to have the two observers sitnated in the game classroom,
coding exactly the same situation simultaneously. The recorded codes are
then eval}tated in terms of percent agreement between the -two observers. .
Since the speed of the two observers is not expected to be oonsistent, the
ratio of the number of codes recorded by the cbserver is compared to the
ratio of the number of codes recorded by the trainer. '

It must be pointed out that this paired observation procedure
has some serious limitations. First, two extra people in the classroom
are more obtrusive than one. Second, it 1s almost impossible to assure
that the -two observers are focusing omn exactly the same’action.' Due to
limited space, the two observers may not have the same angle of observa-
tion; thus, what they see and hear may be somewhat different and yet each
observer could be collecting a.correct and adequate sample of the behavior
which is occurring. A third problem is that even if the marginal fre-
‘quency counts of a code by two observers are numerically similar, we
cannot be certain that the two observers have recorded specific.incidents
exactly the same, Similar ratios couldloccur by chance. Lastly, it

‘happens that during the ciassroom.observations certain interactions or
codes do not occur, or occur at such a minimal rate,.that'reliability
carnnot be computedt"There is no way to be certain that all codes will be
assessed within a given time period.

In the study, data from the 16 five-minute observations were




examined, using three "Who' codes, twelve "What" codes, and thirteen "How"

' ccdes, To assess the coding accuracy of the two observers, the

proportion of frames that .contained a pafticular code was recorded for
each trainer and trainee, From the proportions, the following equation
was computed for each code (p is for the trainer and q is for & given
observer on a given code) :

min (q,p)

The percent agreement = 100 x -
o max (q,p

Tables 3 and 4 show the overall péfcentege religbility of the
codes separately in terms of their ratio of frequency. It must be nofed
that accuracy for low frequency variables is difficult to interpret
because if one observer records an event four times’ and the other only two
times and they dbsefve an equal number of frames, the agreement is only

50 percent, even though the actual differencé is only two occurrences.

: Higﬁer frequedby variables can tolerate a difference ¢f two occurrences

and still show a high percentage of agreement., The data fdrﬁﬁ%ch observer
is presented separately in Tables 3 and 4. Since there are 16 paired
observations, it is possible to have as many as 1,216.frames of inter-
action, Thereforp; we have separated the datalinto three categbriés:
least frequent, modérately frequent, and most frequent. Table 5 is
included to further clarify the results of the paired observations. It
iacludes thé fréquency scores of the SRI trainer as well aé the ratios of
occﬁrrence and percent agreement scores for both observers over all codes.
The results show that both of the observers were very reliable
on the "Who" codes. The "What" codes were also recorded very reliably,
with oﬁiy two exceptions, Observer 1 recorded less than half as many ''8"
codes (praise) as the criterion obéerver, and Observer 2 missed néarly
80 peréqnt of the occurrences of code "8" (task related statement).
Significantly, however, both of these codes occurred with low frequency.

The results on the '"'How" codes were much lower. Observer 1 was

quite reliable on the "NV" (nonverbal), "G" (guide to alternative), "A"

(academic), and "B" (behavior) codes. She was below the 50 percent

- :
When p = 0 and q = 0, the percent agreement is assigned a value of 100,

s
A3

=26~ . \ o



" Table 3

PERCENT AGREEMENT BETWEEN TRAINER/OBSERVER 1

WHO CODES
Percent Least Frequent Moderately Frequent Most Frequent Total No.
Agreement (0-60) (61-175) {176-1,216) of Codes
91-100 ' Adult, Child ~2
81-90 Machine ) ' 1
71-80 .
61-70
51-60
41-50 :
TOTAL 3
WHAT CODES
Percent Least Frequent Moderately Frequent Most Frequent Total No.
Agreement (0-60) . . (61-175) (176-1,216) of Codes
91-100 10 . . 2
81-90 ~ 1Q, 6 1, 2, 12 , 5
71-80 11 ‘ 1
61-70 5 9 2
51-60 7 - 1
41-50 8 ‘ 1
TOTAL 13
!
HOW CODES ;

Percent Least Frequent Moderately .Frequent Most Frequent Total No.
_Agreement (0-60) (61-175) - .~ (176-1,216) of Codes
91-100 U, G, DP v g U i
81-90 .
71-80 NV : 1
61-70 ; B 1

51-60
41-50 X . 1
31-40 - T 1
21-30
11-20 Q H : 2
0-10 N, O, W 3
‘ TOTAL 13
Q ) N -27- /




* Table 4

PERCENT AGREEHENT BETWEEN TRAINER/OBSERVER 2

WHO CODES
Percent Least Frequent Moderately Frequent Most Frequent Total No,
Agreement (0-60) (61-175) (176-1,216) of Codes
e 91-100 - -~ Adult, Child 2
81-90 .
71~-80
61-70
51-60 _
41-50
TOTAL -z
WHAT CODES
Percent Least Frequent Moderately Frequent Most Fregquent Total No,
Agreement (0-€0) (61-175) (176-1,216) of Codes
91-100 8 ] 2 5 2
81-90 . 3 1l
71-80 4, 7 1Q 3
51-70 10 ' 12 2
51-60 9 : 1’ 2
41-50
31-40
21-30 :
11-20 6 - ’ \ 1
TOTAL D b S
HOW CODES
Percent - Least Frequent Moderateliy Frequent Most Frequent Total No,
Agreement (0-60) © (61-175) (176-1,216) of Codes
91-100 DP A 2
81-90 ;
7i-80 NV 1
61-70 ‘
51-60 - X 1
41-50 .
31-40 T ‘ 1
21-30. H’ U: Q’ G 4
‘ 11-20 B 1
0-10 N, O, W 3
TOTAL - 13




’ Table 5

PAIRED OBSERVATION RESULTS

(‘o- -
v Observer 2 Observer 1
B n -
S B 3 I D T
00 &oO g 0 R o 0% & O £ 0 g 0
[S 1} [ I Ll ) wl QP O wl o) - N
o B8 £8 B8 S A% w 23
: A < Q ‘E’:n: [ S IR72] M Oat-- gd [ L7 )
Adult 94 .544 .578 638 37 .482 .467 52
Child 98 .431 .423 467 96 .488 .506 544
o Machine -  ,026 .000 o* 82 .023 ,028 30%
& TOTAL
FREQUENCY 990 1,105 1,105 1,160 1,076 1,076
b
1 60 .174 104 115 88, .171 .150 161
1Q 73 .106 .145 160 90 .103 , .093 100 -
2 -——* 0631 ,000 - 0% --% ,000 001 1%
3 89 .288 ,257 283 88 ,212 242 260
4 77 .091 ,070 . 77 99- ,150 151 162
5 92  .091 ,.099 109 65 .086 ,056 60
6 17* ,006 .035 38% 81 .069 ,056 60
7 75¢« ,039 ,052 57% 56« ,020 .036 38+
3 8 100 .022 ,022 24% 44« ,007 016 17%
E 9 55 ,038 ,069 76 . 65 .042 .065 69
10 65« ,031 ,020 22% 93*%  ,013 ,014 15%
11 --* ,020 .000: ox 75% ,003 ,004 4%
12 70 .087 .124 137 83 .121 - . .100 107
NV 71 .144 .203 224 73 .239 .174 187
X 51* ,021 ,041 45% 43 ,053 ,023 23%
H 22¢« ,004 ,018 20% 11 .006 .057 61
u 25% ,016 ,.004 4% 100* ,000 .000 O*
¢ N 0* .000 ,009 10* 8% ,001 012 13*
: T 33%* ,003 .009 o* 33% ,003 ,009 9%
Q 23% ,005 ,022 24% 11* ,001 .009 9%
G 20%« ,008 ,028 31% 100%# ,033 ,033 35%
3 P --* ,002 .000 o* --%x ,000 ,001 1*
= o --% ,000 ,001 1% - 0% ,000 ,016 17%
W --% ,000 ,002 2% 0% ,000 007 T*
DP 100* ,000 ,000 0% 100* ,000 ,000 . O%
A 93 .670 .622 687 94 .760 .713 767
B 16* ,008 ,051 56% 62« ,018 ,029 31

* .
Fewer than 60 criterion instances.

Ratio = occurrence of a specific code/total number of frames recorded




agreement rate for the "X" (movement), "H" (happy), "N" (negative), and

"o" (object) codes. The remaining codés occurred less than ten times and,
therefore no accuracy rate could’ be arrived at. 7

Observer 2's rate of accuracy was similar on the "How'" codes.
DP,

level on the "Q," "G," and "B" codes. Eight of the "How" codes occurred

" " "

She was reliable on the NV and "A" codes and below the 50 percent
only ten or fewer times, thus generalizations regarding these codes would
be made with caution. |

2, Videotaped Skits (Simulations)

The second phase of the reliability study was based on video-
taped skits., The procedure foilowed is to have the observers code
interactions seen on a videotape and compare that record with predeter-
mined criteria. The tape has stops or pauses betwe~n each interaction to
insure that each observer knows which interaction to code.

The results are then compiled for each observer, and they reveal
both (1) which occurrences were not recorded ahd (2) which code was erroneously
recorded in its place. The procedure allows us to identify the problem
codes for each specific observer, -

In the figures that follow, two values are shown in each cell,
For those cells that fall on the main diagonal, the upper value shows the
percent of times the total number of codes recorded 'as correct, The
lower value shov~ the percent of-times the code actuilly occurred and was
recorded correctly by the observer. .

For cells that do not fall on fhe diagonal, the two values
indicate proportions ¢f error rather than of accuracy. The upper value
shows the percent of times a specific code (as shown by row indicator)
was recorded instead of a specific criterion code (indicated by the
column) to the total number of recordings of that code. The lower value
indicates the percent of times that the specific code (indicated by the
row) was recorded when a given criterion code was called for“(shown by the
coldmn). ,

Figures 10, ;1, 12, and 13 are matrices showing the percent of
accuracy and the percent of the total codes recorded for the two observers,
Computations are for the 'What" and the "How" codes. The total number of

criterion instances of each code is shown at the bottom of each column,

ERIC ~ o
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The total number that the observer recorded is given at the end of each
row. '

~ Those codes that occurred. fewer than seven times are listed in
the matrices but will not be discussed in the body of this é@xt. A
decision was made that, in these cases, the confidence level with which
we might make predictions as to the reliability of an observer would be
so low as to render it unacceptable. '&herefore, only the codes which were
tested by seven or more crite-ion examples will ke considered in this
anaiysis. i

As shown in Figure 10, the "Whatﬁ matrix for Observer 1 indicates
that, of the eight codes that included seven or more criterion‘instances,
only thz "6" code (task-related statement) and the "5NV" cbde had a crite-
rion accuracy lower than .70, 1In the “6” code, 80 percent of the recorded
"6" codes were correct, but 69 percent of the criterion codes were missed.
Moving up the "6" colunn we can see that 54 percent of the criterion "6"
codes were incorrectly coded as ''5." The problem with the "5NV" code is
somewhat'different. In this case the problem is that both the criterion
rate and the observer correctness were low., It appears that on the
simulations Observer 1 had difficulty distinguishing the "S5NV" code from
the *4NV"'(se1f learning or ingtruction) code, since she often codes the
criterion "4NV" instances as "SNV" and, also the "5NV" criterion as "4ANV,"
Over all "What' éodeé,'Observer 1 is reasonably accurate with a

criterion rate of ,76 which is averagé for all 63 observers examined by
the videotapes on the "What" codes.

"~ Observer 2 had a reasonable overall criterion accuracy rate
(.70) also, but she had coding problems with seyeral'codes (see Figure 11).
She did not record the "4" code (instruction) 66 percent of the time.
The "4aNv," "6,” "7," and "9" codes were also coded less frequently than
required; She used the "12" code (obrerving) eight more times than

" and "7."

required. They were confused with codes "3," "4,
The "How" code accuracy for Observer 1 was also acceptable

(see Figure 12), Her overall criterion accuracy rate was .78. This

figure indicates that of the 111 criterion "How" codes presented, she

recorded t{hem correctly 87 times (see lower right hand corner of Figure 12).

x
This figure is computed by dividing theftotal number of correct entries
by the exact number of videotaped criterion examples,
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The only "How'' code that Observer 1 recorded with less than 70 percent
accuracy was the "O" code (objects); 50 percent were missed and 64 percent
were recordéd when not indicated. The other codes that fell below a .70
rate of accuracy were codes that included fewer than seven criterion‘
instances.

Observer 2 had a more difficult time recording the "How" codes
from the tapes. In Figure 13, her overall accuracy rate is shown as only
.56. On individual codes, the "O" was very reliable (1.09/.86), but the
"NV" was not used 41 percent of the time required, The "A" (academic)
was coded when not called for siXxteen times as well as omitted eight times

when it should have been coded. "B" (behavior) and "DP" (dramatic play)

-were ignored completely.

3. Conclusions
Two distinct procedurgs, the videotaped skits and the paired\
cbservations, were used to asseés the accuracy of two observers. The
results indicate average reliability for both observers on the "What"

-

code category. For the "How' category, Observer i is above average, but
Observer 2 is below the average of the other 62-ohservers.

Specifically, Observer 1 was acceptably accurate on the more
frequently used individual codes. Many of her codes, such as the "1Q,"
"3," "4," "7," "9," "12," "NV," "A," and "B"CWere shown to be very reliable
on both procedures. Only the "0" code (use of objects) was shown to be
unreliable on both procedures.

The results were equally good for Observer 2 on the "What" codes
with only the "6" code (task related comment) being shown unreliable on
both procedures. The "How" code "B" (behavior) was also recorded poorly
in both procedures. 1In the case of the videotape codings she missed the
13 examples of the "B" code and unQerestimated it in the psaired observations.
On the "A" code (academic), Observer 2 was 93 percent accurate or the
paired observations but had a .63/.77 reliability on the videotapes.

Other "How" codes such as "movement" and "object” are acceptably accurate
on the videotapes while "nonverbal"” is acceptably accurate on the paired

observations, "Guide" and "question,"

which were underestimated in the
inter-rater analysis, have too few examples on the videotape to be
discussed in terms of reiliability.

While simulated videotaped events are limited in their scope
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and dififer from the classroom situation, they do offer a standard stimulus
to examine each observer's ability to code specified events and to identify

observe: bias. There is still some confounding in the source of "system ’

\

o N . .
error ; however, the variation introduced by a second observer is

eliminated, While the two systems of examining observer accuracy do yield

v

some different information, it is not contradictory, and the videotape

system is by fa* ~asier to interpret.

\
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