
DOCUMENT RESUME

:ED 283 979 CE 047 647

AUTHOR
TITLE

INSTITUTION

SPONS.AGENCY

Pup DATE
GRANT
NOTE
AVAILABLE FROM

PUB TYPE

EDRS PRICE
DESCRIPTORS

ABSTRACT

Trate, Michael W.
Rehabilitation.Associate Training for Employed Staff.
Behavior 'Observation and Measurement (RA-5
Ellsworth,CoMmUnity Coll., lowa Falls, IA.; Wisconsin
Univ.-Stout,- Menomonie. Stout Vocational
Ilehabilitation Inst.
Rehabilitation Services Administration (ED),
Washington, DC.
82
44-P-81418/7-02
62p.; For related documents, see CE 047 642-655.
MaterialS Development Center, Stout Vocational
Rehabilitation Institute, University of
Wisconsin-Stout, Menomonie, WI 54751.
Guides - Classroom Use - Guides (For Teachers) (052)

MFOl Plns Postage. PC Not Availabla from EDRS.
Behavioral Objectives; *Behavior Change; Charts;
*Classroom Observation Techniques; *Counselor
Training; Data Analysis; Data Interpretation;
Evaluation Methods; Graphs; Inservice Education;
Learning Activities; Learning Modules; Mathematical
Formulas; *Measurement Techniques; Postsecondary
Education; Records (Forms); Rehabilitation
Counseling; *Vocational Evaluation; *Vocational
Rehabilitation

This learning module, which is_intended for use in
in-service training for vocational rehabilitation counselors, reviews
the systematic methods available to measure and rocord client
behavior. The first section covers procedures for making necessary
calculations,and keeping needc i records with rervect_to behavioral
events and their duration and interval. Also_covered in the first
section are procedures:for use in time sampling, calculating a
placheck (a term derived from the words "planned," "activity," and
"check"), continuous recording, and developing permanent products.
The.second section deals with reliability for event and duration data
and for interval and time sampling. Sample charts and graphs
developed from various types of raw client observation data are
presented. Five self-tests are also included. ()N)

***************** ********** **** ********** *** *
* Reproductions supplied by EDRS are the best that can be made
* from the original document

*********** *****************************



SERytgfOR0GR

ELLSWORTH COMMLSNITY COLLEGE

U.N. DEPARTMENT OF EDUCATION
Office of Edu Cad:aril Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

is do-commit has been reproduced as
received from the person or emendation
originating it,

0 Minor chances have been made to improve
reproduction quality_

"PERMISSION TO REPRODUCE THIS
MATERIAL IN MICROFICHE ONLY
HAS BEEN GRANTED BY

Points of view or opinions stated in this domp
ment do not necessarily represent official
OERI position or policy.

TO THE EDLICATI_ AL RESOURCES
INFORMATION CENTER (ERIC)."

REHABILITATION ASSOCIATE
TRAINING FOR EMPLOTED STAFF

Behavi:or.-obsenomon
Ariii.T:Meastiterneht.

.(11A4)

I PRINTED AND DISTRIBUTED BY:

MATERIALS DEVELOPMENT CENTER

Stout Vocational Rehabilitallon Institute

University of Wisconsin-Stout Menomonie, WI 5475

-BESJIC9131



Copyright, 1982, Merged Area (Education
Vi Community College District, an Iowa

school corporation

The Materials Development Center is partially
funded by the REHABILITATION

SERVICES ADMINISTRATION,
U.S. DEPARTMENT OF EDUCATION, Washington, D.C.



BEHAVIOR OBSERVAMON AND MEkUREMENT

by

Michael W. Trace, M.A.

Design: Debbie Anders-Bond, B.F.A.

Produced by
R.A.T.E.S.

Rehabilitation Associate Training
for Employed Staff

Ellsworth Community College
1100 College Avenue

Iowa Falls, Iowa 50126

F o'ect Director: Michael 3. Davis, Ph.D.

Editor: Michael W. Trace, M.A.

The production of this publication was support-
ed in part by Grant No. 44-P-81418/7-02 from the
Rehabilitation Services Administration. However,
its contents are solely the responsibility of the
authorm and are in no way the responsibility of
the Rehabilitation Services Administration.

4



NOTE: Scatteited thAoughout tkL noduJ e
cae (Nut-Eon-6 wh-Lch neview the WWi point-6
oi the mateniat. Wm.!, ented. Be. &Lite to an-
wet theoe. queotiono onty the dtudent

-

4.1-abooki

2



MODULE:

REHABILITATION ASSWIATE TRATINITN,;
FOR EMPLOrEf

RA-3 Behav1c:-1 leasurement

DESCRIPTORS: Event teconn,w1 datati.' 4 Lec4ding, ate/L-

k/at tee° peachecky

peAmanent pitoduct, contittab to: aetiabzeity,

duotting

OVERVIEW: A critical eie..,mer n i1i programMing is
the careful mieft .emiTt and recording of

client behavior. This widude revie21.m the systematic
methods available in doig thi01 Vbe use and advantage
of each, calculations to be made, and procedures for pre-
senting data in chart form.



BEHAVIOR

Determine the most appropriate behavior re-
cording operation to use depending upon the
situation.

Calculate rate, % correct, placheck, percent
of intervals, and % of samples, and reliabi-
lity.

Chart behavior data, including appropriate
labelling of vertical and horizontal axis,
accurate plotting of data, and appropriate
indication of treatment conditions.

4 7



Class test. Will be given descriptions of
situations and must list the appropriate
operation to use.

Class test. Will be given hypothetical data

Class test. Will be gIven Iwpothatical da a=
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Walk into a physics or chemistry lab, and you will en-
counter a multitude of precise measuring instruments.
These exist for a very specific purpose. In order to
measure results of their activities, scientists must
measure very accurately, and keep precise records in or-
der to account for what they are doing. They cannot rely
just on impressions they may have.

Scientists, therefore, measure very carefully. Quite
often they are involved in counting how many or how Zong;
they count some things and time the length of other
things. When there are a large number to count all at
once, they often take SaMpeed. Sometimes they do this
recording white events occur; other times they do the
recording aliten events have occurred (when there is some-
thing remaining to count or time). And often, for new
events and situations that are not very clearly under-
stood, they will write down almost evetyth-Ing. They will
measure an event as well as what occurred before and af-
ter the event in order to determine what caused it.

ATE7
jam OA II

NigScientists measure
It carefully because

they must be accunate
and aacountabZe and
they must etimirtate
.rnpkc6SLon4!

Pqn
W1%

2.41
Jt.1
_LI =1
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:Dealing wi0 human behavior is also a science, and like
the other soiences, we must measure aad record accurately.
In order to account for interventions we are providing
in clients' lives, we must be very clear on the effects
our strategies are having on their behavior

beause:
umaee impussions ean be
-dng (it may appear on the

surface that clients are doing
well).

We do not want to waste time
imptementblg ptogAams that ate
not needed (the behavior only
Apyeared to be a problem).

We do not want to waste time
doing things that ate not
WCAking (a particular train-
ing strategy is not working).

We must tecotd accutatay and
account 6ot what we ate doing
(to document for parents,
uardians, accredito!:s, etc.

The slightest changes in behavior can indicate a needed
program change. Often, if we can detect changes early,
we can prevent a lot of problems and frustrations.

THE INFORMATION THAT FOLLOWS WILL PROVIDE YOU WITH SYSTE-
MATIC APPROACHES TO OBSERVING AND RECORDING BEHAVIOR IN
HUMAN SERVICES.

MetJtoths o obserwing
tecoAding behav IL



Measmsurement in human services is very much the same as we,
out1;Zlined for the other sciences above:

- count hoW many
time how tong

- take bampteS
- record white behaviou ocean
- record a6teA behaviou occult
- record camoht eveaything

n 10 b 00.1,0 ego 41,..
'What method toe uze
vi4 detevn-iYied by- a

at we want to do!:boOo oCo00o00



How we
know what

method
to use



HOW MANY?

(EVENT RECORDING)

Leal
okri Az/n1

cure
7*-1

rj

When we are interested in how many times an event occurs
(how many correct answers, how many bolts assembled, how
many cards sorted, etc.) we do what is called event 4e-

EVENT RECORDING!

You will normally count the number of behaviors that oc
curred in a given period of time:

NumbeiL of :,swers correct during training
session.

NwnbQj of bolts assembled in an hour.

NumbeA of times plate thrown on floor during
meal time.

14



In order to count them, the events should have a clear
beginning and end, and should be of moderate to low fre-
quency. Events can be recorded:

ON A CHECK LIST

WITH A HANV OR WRIST COUNTE

WITH PENCIL 6 PAPER

MOVING OBJECTS FROM ONE POCKET TO ANOTHER
(token4, beasa, etc.)

[RATE Rate tells us how lia4t the client
is responding, and is useful in

determining the client production rate which
can be compared to workers in competitive
jobs.

To compute rate, you cake the number of re-
sponses divided by the time involved:

wfmcalgi

(The lioAmata o ea4Y to Aemembut beaa

R A T E, the 'R come4 bePte the. T.

15
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Here are some examples of computing rate:

# BOLTS
DAY ASSEMBLED TIME COMPUTATION RATE

120 (R)
1 120 50' 2.4/min

50 (T)

2 30 40' .74/min

680 (R)
680 2' 15" 5.03/min

135 (T)

4 150
150 (R)

70' 2.15/min
70 T

*Note that omeLrna

R can be larger than T. (Days 1, 3, & 4)

R can be smaller than T. (Day 2)

F.;/. CORRECT We can also compute percent correct
with event recording. This tells

us what percent of all trials a client is correct on (eg.

what percent of bolts were assembled correctly, what per

cent of holes were drilled correctly, etc.).

To compute petcent coAxect, you divide the numbek
cotmect Ae6pon4e6 by the totaZ numbeit o6 Amponzes and

muM7Ey time4 100:

# Correct Res onses
Total # Responses

j 4 16

X 100 % Co rect



Here are some examples of computing % correct:

SESSION # TRIALS # CORRECT COMPUTATION % CORRECT

30 __ __
1 50 30 -5715 X 100 = 60%

110
2 140 110

0
X 100 = 79%

14

130
260 130 -266 X 100 = 50%

80 _-
80 80 - X 100 = 100%

FO4 oux putpo4e4 hem., whenevet you
ate computing Aomething and the
answet ,L6 a PERCENT, you ALWAYS
divide a smaCeet numbet by a Zeutoex
numbet!

Smaller
Larger

17
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Fel ott_jit.'n 0.1 ore IP --8

HOW LONG?

(DURAT/)N RECORDING)
, gra sjo;*N.tiai-Ca
Law _Ott Qs LOIN Moog,

Sometimes, how Zang a behavior occurs gives us a better
measure. If John threw 5 tantrums today, and Bill threw
only 2, you would think that John's behavior was much
worse. However, if you knew John's 5 tantrums lasted a
total of 50 seconds, and Bill's two tantrums lasted 40
minutes, you might think otherwise.

Timing how long a behavior occurs is known as dutation
neccoLding.

umwmmummamm
Timiiig how Zong

ORMEMEAMII

Maim1=Mil
utation RecoijdAjig

A wall clock, wrist watch, stop watch, or time clock can
be used for this.



dmation kecottding, you
can caecuZate PERCENT OF T

I % OF TIME_ ;) This tells us what percent
v- of the total time observed

the behavior occurred. To compute this, we
divide the total time the behavior occurred
by the total time we observed and multiply
times 100:

TIME BEHAVIOR OCCURRED
TOTAL TIME OBSERVED

X 100 % of time.

19



HERE ARE EXAMPLES OF COMPLPPING PERCENT OF TLME:

TOTAL TIME TIME BEHAVIOR CALCULATION % OF
DAY OBSERVED OCCURRED

50'

2 2 hr

45'

A_ hr 50'

25'

30'

45'

1 hr 10'

25
50

30
120

45

TIME

X 100 50%

X 100 25%

X 100 100%

70
fro 100 - 64%

Let's see how we are doing. You now know that we con
count how many (EVENT RECORDING) and how tong (DURATION
RECORDING). Data from these recording operations can
give you:

Event

PERCENT
CORRECT

Duration
PERCENT OF

TIME

# of reaRonses
time

# of correct trials
total # of trials

100

ecording
time behavior occurred

X 100total time observed

1 8
2 0



Tutn to SeTest #1 in the
woAkbook to zee how you can
do in computing theze!

Got it? You now are familiar with the bac4 of observ-
ing and mcording behavior.

Unfortunately, these operations will not handle all situ-
ations. Can you imagine trying to do duration recording
on crying behavior of five different individuals (timing
all of them at once) or event recording for four differ-
ent behaviors of a given individual (counting all of them
at once)? This would be physically impossible. Also,
it's difficult to count behaviors which occur at a very
high rate.

21
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INTERVAL
RECORDING

P,7 V-7V_I
a

All is not lost, however. Scientists _ave been very
clever in coming up with reliable methods of observing
more than oue person or behavior. One of these is
intekva itecojtcWig.

birrl
7rii!

_ivi.eeiwae tecoAding
used when you have
oke than one peuon
oftbehaviot!

Basically, a time period is broken up
into equal intervals and then an obser-
ver simply records in each interval
whether or not the target behavior
occurred. (Just whether or not it
occurred, NOT how many times.)

The data sheet would be similar to the following, which
has been divided into 10 second intervals:

10 20 30 40 50 1 10 20

30 40 50 2 10 20 30 40

2 0



Using a stop watch, the recorder would observe the per-
sons and/or behaviors during each interval and make a
record if the behavior occurred (using initials, marks,
etc). A record would be made in avety interval the
behavior occurrod, even if it started in one interval and
ended in the next (but it is only recorded once in each
interval it occurred, no matter how many times it occurred
In each interval).

You can see how you can do more than one person or beha-
vior this way. You do not have to count hoW many, just
whether or not the behavior occurred. This doe4, however,
give you representative data.

A completed data sheet would be similar to the following:
Here we are observing 3 clients (13Bob, C-Carol, SSue)
and recording their initial in each interval that they
were ON TASK:

15 30 45. (1) 15 30 45

CNaturally, some variations of this can occur. You may
have their initials already listed in each interval, and
then simply put a mark through the initial when the be-
havior occurs. Or, you may want to make a mark only if
the behavior occurred during the entite in erval, etc.

23



OF INTERVALS This tells us in what
percent of all the in-

tervals the behavior actually occurred.

To compute this, you divide the # of inter-
vals in which the behavior occurred by the
total number of intervals and multiply by
100.

2 2

# INTERVALS BEHAVIOR OCCU
TOTAL # OF INTERV

24

ED % of
X 100 =

intervals



For the data on the preceding page. Bob was on task for
13 intervals, Carol for 6 intervals, and Sue for 10
intervals. There were 16 intervals all together. Thus,
computations for this data would be

Here are examples of computing percent of intervals:

# INTERVALS TOTAL
BEHAVIOR OCCURRED INTERVAL

% OF
COMPUTATION INTERVALS

Bob

Carol

Sue

13

6

10

16

16

16

13
X 100

16

6

16
X

io
x

81%

100 38%

100 63%

Rathvt tJtait TIMING ate 3 (dukatioa
mcohding which wowed have been
impossibte to do) INTERVAL Aeconding
stitt gives US the iLetative amount
06 time ui. which eat 3 ctient4rwe
on task!



rpm
Race

ttiLl TIME SAMPLING
AllWz

wig
Iji

a -gra
L_Ola Op

There is also one other method that can be used for ob-
serving more than one person or behavior, or a high rate
behavior. Procedurally, it is very similar to interval
recor6Ing.

Time Aampting, anothek
method lioit ob4euing moke
than one pe4Aon ok behavio4
haA zome advantageA ovek
intekvat kecokdixg!

You break the time period up into equal
intervals and use a stop watch just as in
interval recording. The di66etence (and
advantage) is that you only make an ob-
servation once during each interval (often
right at the end of the interval). Then,
at that instant, you make a record of-
whether or not the behavior was occurring.

In int-_vat.eco,10.-En you
ob4-Uz1T-P-CC-OF.A5X6-aTtet-
vae!

2 6

In time Aam Zin , you
juAt o Aekve at one in-
Atant (ok Aampeel oi the
intekvaZ!



Time sampling is good if you are responsible for a large
number oi individuals (i.e., ten ciients in a work acti-
vity center) but want specific data on a few of them.
You only need to observe these few once during an inter-
val; whereas in interval recording you need to observe
them the entire interval, which does not leave time to
watch the rest of the group.

That's the okay DIFFERENCE with thne 4ampZing. The cat-
caation p&ocedu&e4 ake exactey the same a4 inte&va
&eco&ding, onLy youA answeAs alte cateed petcent o6 SAMPLES
AatheA than pe&cent o6 4:nte&vat4.

Wet& you now know a Zit-tee mo/La than
the basics oti 4eco4ding. You know tha
60/7. one peA4On OA one behavioA you can u6C
event 04 duftation Aeco&ding (depending on
whethet you a/Le Aecouting how maiiy ot how
Zong); i6 you a/Le obselLving mou than one
pe,mon o& behavion., you can m4e intetvaZ
&eco/Lding o,1 time 4ampUng (depencUng upon
the time con4tutint4 od the situation you

e in).

27



If you iook ba=lc over the material, yoo leriw how to cal
culate several operations:

2 6

Fe

PeAcent o6 intetuaLt5

Acent (316 sampte...6

T(...g.kn to S --reot #12
taw see how you. ate
dc,-i..ng cut th-1.6 po.int!

28



We now are going to discus=s just three more recording
operations and you will be a master of the art. Given
the discussion we had earr, these are really very easy.
They are just some procedu- -1-es you can use for some spe-

-c situations.

There are times when you ammre not really interested in the
Apeciiiic behaviors of 4pee--44.4ic individuals; but are more
interested in measuring gArlup behavior as a whole.

voe6 the mezence 06
muz-Eep 4:hettea4e

the on--:
-k

geheAat
,tL1.41 a woAkshow oA

29



To make observations of 21E0E140 activity we do what is
called

Pr--,:ai-i7-41r.

PLACHECK

ACTIVITV

rir_IPED 1L-A

3 0



Procedurally, calculating PLACHECK is also somewhat simi-
lar to interval recording and time sampling. You break
your time period up into intervals, and your data sheet
would be similar to the following:

# observed

# doing activity

Then, you occasionally observe a sample of your group (a
small part of the group) and record in the appropriate
space the numbet you ObSeltuedp and in the box below it
the number who were actually daing the activity.
another interval of time, you observe another sampT:rf
the group and record your observations, then later an-
other sample, etc., and your data would look something
like this:

# observed

# doing activity

6 3 5 7 3 8 4 3 3 4 3 2
-i

5

4 3 0 _7 1 4 4 2 3 11 2 2

Two steps then remain:

Compute the actual percentage who were doing the
activity for each of the observation samples
(divide the smaller number by the larger number
and multiply times 100)

Average the resultant percentages (add them up and
divide by the number you have).

6 3 5 7 3 8 4 3 34 3 2 5

4 3 0 7 1 4 4 2 3 1 1 2 2

815
13

6

31

815



Thus in doing a planl.el activity Cheek (PLACHECK) we find
that on the average 63% are doing the activity.

Remember that PLACHECK is for 9ADUI0 totals. We have not
obtained any specific data on any one individual. This
is what makes PLACHECK different from the earlier record-
ing operations we have discussed.

INEW/UNCLEAR
BEHAVIORS_

CONTINUOUS
RECORDING

Sometimes, it is difficult to work with
clients because we are not clear about
what the behaviors are. We may just need

more information on the client's behaviors. It may be a
new client whose social worker has simply told you, "he
is an unreliable person." We do not really know what
"unreliable person" means, or what the specific problem
behaviors are.

In these situations, we can do what is called continuouA
tecoiLding. In general terms, continuous recording means
that you observe the client and write down nearly every-
thing that happens. In behavioral terms, we write down
specific behavionh with their ante.lsdentz (what happened
before the behavior) and comsequencez (what happened af-
ter the behavior).

We set up a sheet similar to the following:

3 0

ANTECEDENT
(Before)

BEHAVIOR CONSEQUENCE
(After)

3 2



Then we make our observations, and can get an Idea not
only of what the specific behavior problems might be,
but also what might be controlling the behaviors (what
occurred before and after them).

C. to see how thL6 :wrizs!

Assume that Susan is a new client in a workshop and the
following is a narrative of some behavior incidents:

It's 8:00 and Susan's first day on the job. Her
supervisor tells her to "SoAt these IBM catds."
Susan begins sorting the cards by number. After
sorting a number of them Susan drops a few on the
floor. Several clients laugh at her. Later, she
drops some more and even mare clients laugh. Soon
she drops many. The supervisor returns and finds
a mess of cards on the floor along with the fact
that the cards were not sorted appropriately BY
COLOR. The supervisor refers her to a counselor
for "poor work behavior."

If one had been doing comtbutota tecoAding during this
period, the sheet would appear similar to the following:

ANTECEDENT
(before)

BEHAVIOR CONSEQUENCE
(after)

1. Supervisor
says, "So/a
these IBM ecuLds."

7. Supervisor
discovers mess
plus cards in-
appropriately

sorted.

2. Susan sorts by
number.

3. Susan drops 4. C
cards on the floor.

.-"

5. Susan drops 6. Clients laug
more cards.

8. Susan goes to
counselor



This would be an example of continuous recording. More
or less information might also be listed depending upon
the specific observer.

With this type of data, here are some of the analyses
that could be made of Susan's behavior:

Cards were sorted inappropriately by number in-
stead of color (behavior #2) because the antece-
dent instructions were not clear (antecedent #1).

2 Susan's repeatedly dropping cards on the floor
(behaviors #3 and #5) resulted in clients lough-
ing at her (behaviors Consequences #4 and #6)
which appears to be increasing and thus reinfor-
cing this behavior.

Thus, the supervisor needs to give clear instructions and
arrange it so that Susan does not receive the attention
for dropping cards on the floor. A simple analysis such
as this and resultant changes may avoid a label of Susan
as a "bad worker." Plus, she may now be learning that
if certain behaviors exist, she can be sent to the coun-
selor. If being sent to the counselor is reinforcing to
her, these behaviors may increase.

THE OINT IS THAT CONTINUOUS RECORDING CAN HELP US ANA1
LYZE BEHAVIORS AND CAN B VERY SEFUL, PARTICULARLY FOR
NEW CLIENTS.

E CAN SEE WHY IT IS 0 CAREFULLY OBSERVE AND
RECORD BEHAVIOR. WE CAN OFTEN ELIMINATE PROBLEMS EARLY
BEFORE BEHAVIORS BECOME STRONGER.

3 4



Ra PERMANENT PRODUCTS

Now we come to our ast recording me _o Actually, it
is more of a strategy than a method. Since all staff
are usually very busy and do not always have time to
stand and observe clients, as Marc Gold would say,
"Vim must be another/. wayi"

And for many behaviors there is. If John is assembling
nuts and bolts, we do not have to stand there and count,
we can come back after a period of time and then count
how many he has assembled. The same thing is truc. with
the IBM cards that we mentioned Susan was sorting.

MANY BEHAVIORS LEAVE A PRODUCT, SOMETHING THAT CAN BE
TRACED AFTER THE FACT! In such instances, when we do
our "measuring" after the fact, we are doing what is
called petmanent paOdact measurement.

It makes good sense to do this whenevek we can because
we can measure a behavior quicker than standing and ob-
serving each instance as it occurs. You will find that
this can be done with most production behaviors. The
only time you would not necessarily want to do this would
be to get a better idea of the specifics of the behavior.
Then, you would use one of the other recording methods
we talked about.

35



kvie you have ! Seven me.thod to obsekve
d Aecoad behavioa. Seems Eae it took

e a 6ew pageA to cavek, and yet -LA Aeaay
iou9h to zummaaize on thi6 page:

METHOD

Event

Duration

Interval

Time
Sampling

Flacheck

Continuous

Permanent
Product

wilEN

Usually for one per-
son/behavior of mod-
erate frequency.
Occurrences similar
in length

For multiple clients
behaviors & high fre-
quency behaviors.
Have time to observe
just the target sub-
jects.

Same as interval;
can observe more than
just target subjects.

To measure planned
activity of groups

For new clients or
unclear behaviors

After the fact.
When behavior leaves
a trace

Tells how many.
Can compute tate
g petcent cot-
/Lee-1J.

Tells how tong.
Can compute
petcent oi time.

Tells pencent oti
interwats in
which behavior
occurred.

Tells peiment
4ampee4 in which
behavior occur-
red.

Tells dye/Ea&
peAcent (3 gAoup
doing the acti-
vity.

Tells antece-
dents, behaviou,
6 consequencea.

Tells how tong,
how many, etc.

3 6





When you go into a bank to cash a check, the teller will
normally count the mcney once and then count the moey
in front of you. The purpose of the teller doing tais is
to p:ovide a doubZe check to ensure accuracy in. haniz=ling
out the money. Scientists also calibrate their irtsru
ments to insure they are accurate.

That is exactly what reliability is all about, ACCLZZACV.
When you measure the behavior of clients, you want -----o
be sill, that your recording is accurate.

As good as we all are, certaIn problems can make 0
cording inaccurate:

The definition of the behavior may not be ceat-.
Thus, we may count it as "right" sometimes nd
"not right" other times.

Often, during the course of training, a def*;tii--
tion may shift. We may observe that a cliert
trying very hard to do well. Without knowig it
we may "ease up" on our definition a little in
order to encourage the client. Thus, imprew-e
ments in behavior may be only due to the fac--t that
our definition of the correct behavior has c---liartgd.

3Sometimes, an observer's attention may dr-if away
from the behavior being observed and some bha
viors may be missed (the observer being disrae.--
ted by a problem with another client, etc. )

6



4Sometimes, an observer may just be b24ed. The
client has not done well in other activirL.- es; the
client is a "favorite" or "non-favorite." This
also does not always occur purposely. Obs4-ervers
may unintentionally rate clients' behavior inac-
curately as a result of liking the client cwor
because of a client's attractiveness/unatt ,-1---active-

ness or particular disability label.

Thus, to ensure the accuracy of our recording, we onle-
times take reliability checks. This is sort of a Cd2ubte.
check jest as the teller does.

oubte cheak4 on
accuimay o coAding

What we do is have another ob erver (reliability cecker
also do the s&me recording we are doing. Then we c..an
compare taata for accuracy. Naturally, we will wan to
ensure that this observer is -Lndependent of us. Ir7adepen-
dence means the other observer:

Cannot see our recording sheets

Cannot see or hear us record

Does not discuss data with us during the rcording

Can see the behavior clearly.

If the reliability checker is not independent , can
hear the clicks of our atop watd, says in castlal conver-
sation, "the aient -E4 not &Ling verj wete," etc.) then
the results of our recording may be influenced by ach
other.



To zee 6 OUA tecotding iz accukate
ketiabitity) we have an inaZitakt
obzutvet (keti_abitity cheekek) deca-
sionc2L4 )tecoAd zimuttaneouzE0 witth
UA zo we Can comparte cut ke-Surt.6 to
4CC what the Cevee _

Natu_ ally, the reliability checker
must be observing the same clients/
beha--viors and must be using the same
data recording system.

Once both observers have collected their data, the level
of azngreement (percent) is calculated to determine relia-
biliim=y.

4 0



"FOR EVENT _42 VURATION VATA"

Divide the smaller total by the larger
total and multiply by 100.

SMALLER
LARGER X 100

Fok examge, if two of us are counting the nuMber
of times a worker walks away from his work station
and. ._

I count: 37 times
Checker counts: 32 times

RELIABILITY would be 32
T.7 X 100 or 86%

If two of us are timing the total amount of time
that an individual remains on task and. .

I get: 2 hr 5' (125')
Checker gets. 2 hr 27' (147')

RELIABILITY would be 125
X 100 or 85%147
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FOR INTERVAL & TIME SAMPLING

Determine the nuMber of intervals the
two observers agteed on that the be-
havior did or did not occur, and divide
this by the total number of intervals
and multiply times 100

AGREED
TOTAL

X 100

Fot examge, assume we are doing interval or time sampling
for on-task behavior of Bob, C arol, and Kevin. The
following is a portion of the intervals for both the ob-
server and the reliability checker. Indicated below each
interval is whether the observers agreed (A) or disagreed
(D) for each person.

10 20 30 40 50

OLmeavet BOK B K K B B B

Checket B K K BOKBCK C B

Fort Bob:

Fot CaAve:

Rot Kevin:

A D D A D A

D A D D D A

A1 A A D A A

If you count carefully the # of intervals they agteed
upon for each person, you will get:

# AGREED

BOB

CAROL 2

COMPUTATION RELIABILITY

3
-6- X 100 50%

33%



o accept
As a rule of thuMb, if the reliability is 80% or higher
you can assume that the recording is accurate enough.

If it is less than 80%, you will want to investigate to
see what the problem is (i.e., unclear definition of the
behavior, the definition changed, etc.).

When to die
You don't need to check reliability every day. It's
just a good idea to check it from time to time during
programming. Initially, it is good to check it right
after a new program begins, before losing too much time
if the reliability does happen to be low. You may also
check it again if treatment mPthods change or if you de-
cide on a new definition of the behavior; you may check
it if you notice some extreme changes in the client's be-
havior; and you should probably check right at the end of
a program if you think the training has been successfully
com letPd

4 3 4 1



There are a multitude of methods for recording your data
as you do your observations, and then summarizing it on
graphs and charts.

DATA

Raw data ate the data and computations that you take down
a4 you axe actuatty daZng the ObSehmationZ. How you do
this is pretty much up to yOUr imagination and organiza-
tion. You can just record event and duration data on
blank sheets of paper. For interval and time sampling you
can use pre-designed sheets with intervals already drawn
on them; you just need to write down the interval dura-
tions.



Event recording is often used with task analyses. The
steps of the task are simply listed with spaces in which
presence or absence can be checked off. Percent (of the
total task) correct can also be computed if so desired.

In the example below, the task of shampooing hair can be
easily measured by recording each sub-task as a separate
event. If a more descriptive analysis is desired, the
component tasks can be rated on a scale, for example,

1 = Independent 3 = Model

2 = Verbal prompt

Name;

4 = Physical guidance

Washing Hair

Date:

1. Collect shampoo,
towel, comb.

2. Remove blouse or
shirt.

3. Place shampoo,
towel, comb near
sink.

Adjust water to
lukewarm

.

5. Wet hair thoroughly

6. Apply shampoo to hair

etc.

45
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The check-list below shows a portion of a dining-skills
chart. Breakfast, lunch, and dinner (B, L, and D) can
be scored for each day. Fat examizee, 1 of the target
behavior does not occur, 2 if it occurs sometimes but
not throughout, and 3 if it continues throughout the
entire meal.

Eats bite-sized
pieces (less than
1" square).

I

-
,

J,

Uses correct
utensils

Napkin is folded
in half on lap.

Closes mouth
while chewing.

Talks while
mouth is free
of food.

4



Most often, it is very helpful to translate your data in-
to chart form. This helps provide a visual picture of the
progress the client is making, and is much easier to read

and interpret than a bunch of pages of raw data. Charts

are extremely useful in showing other individuals (par-
ents, advocates, clients themselves) the progress clients
are making.

Think a minute about the products of the various record-
ing operations we discussed:

Event Reectdino:

Dmation itecotding:

Intetva aeconailing:

Time zampting:

nacheck:

PeAmanent P4oduct:

Number correct, rate, % correct

Time, percent of time

# of intervals, % of intervals

# of samples, % of samples

% doing a planned activity

Could be any of the above

Scales for each of the products ca
vertical line:

be developed on a

100 201 OOi 10
.90 181 9 9

.80 161 80

.70 141 70 7

.60 12- 60 60

.50 10 50 50

.40 8. 40 40

.30 6. 30 30

.20 4. 20 20

.10 2. 10 10

0.
0

correc (Number) (% of inter- doing IEtc. you
vals samples activit can make

4 7

a scale

4 for any-
5 thing you

measure.



In order to make a chart, we can take our vertical line
which has our measure on it Sox exampZe, % coimect);

100

90
80
70

0
60
50

0
0 40

30

20

10
0

add a horizontal line to it on which we can plot re-
spective training sessions, or days of training, etc:

100

90
80
70

60

50

40

30
20

10

0

4 5 6 7 8 9 1011 12

(Session, day, etc.



The result is a chart which is usually laid out qn graph
paper. We then can label the horizontal line katth
whateveit OWL measuae , and can label our vertical line
(with sessinnA, days, 04. whatevet anseicabZe). This
allows us to make a mark within the graph on each respec-
tive day/session exactly what the client did on that day.

Fat exampee, let's say that a given client is assembling
nuts and bolts, and each day we compute the percent that
were assembled correctly. We might get the following:

Day 1 0 45%
Day 2 50%
Day 3 55%
Day 4 75%
Day 5 85%

If this were put on a chart, it would look like the fol-
lowing:

1 2 3 4 5 6 7 8 9 10 11 12

DAY

(Each day, we ptace a dot at the inteAaction
that day and the S the cf_tent obtai_ned tha day)



This can present a visual picture in an organized fashion
which can show us a client's progress across an entire
training program.

It is also helpful, sometimes, to draw dotted lines be-
tween respective,days that training strategies changed,
and then label on top of the chart what the respective
strategies were.

In the chart below, we can see that percent of time tan-
trumminghas been plotted for successive training sessions.
Dotted lines separate the sessions, and the labels at the
top of the graph indicate what was being done. First, a
baseline was taken (that is the level of behavior before
any training is attempted, so we can see how bad the be-
havior really is and can use this to see how effective
our training is). Then, time out was attempted (which
did not work, as the behavior did not change); and fi-
nally extinction was attempted (which did work as the
percent of time tantrumming went down to 0).

Baseline
Time
Out Extinction

7d

60

50

4q:

30

20

10

7 8 9 10111213 14 15 16

SESSION



Remember that data is to be used for deC,t4kon maktng.
You don't need to collect data on everything. . just
what can be used for decision making, accountability,
etc. The following are examples of interpretations that
can be made from data:

NON-FUNCTIONA1 REINFORCER

BASELINE TEACHING

The current reinforcer is not effective every day, as
indicated by the up and down pattern following baseline.

CHANGE REINFORCER OR ESTABLISH MENU



SATIATION

BASELINE TEACHING

The reinforcer Initially lead to an increase in behavior
as indicated by the sharp rise following baseline, but
is no longer effective as indicated by the subsequent
downward trend.

2HANGE REINFORCER OR ESTABLISH



PROGRAM INAPPROPRIATE

BASELINE TEACHING

Teaching is providing no change in behavior.

RECYCLE!

AM



5 2

REACHED A STEP THAT IS TOO HARD

BASELINE TEACHING

After a sharp increase, progress has leveled
off

RE-DO CONTENT FOR THAT STEP



That gives you the basics of charting behavior. The main
thing to keep in mind is to be velty neat:

Use a ruler and draw straight lines

Carefully label your horizontal and vertical lines,
and your treatment conditions.

Plot your data points very carefully. On a given

;

day or session, in addition to pl9_._ng your obser-
vation, you can place an asterisk4ei to indicate
what your reliability checker obseived on days
reliability is taken.
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That atoo end!, thiz moduZe. Hope you now
now can:

Obzekve and kecoiLd aceunatety

Make neee6.6aity computation4

not th.eze on charaz 40 othuzz c.an 4ee
the rtesatt6!
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BEHAVIOR OBSERVAn;TION AND MEASUREMENT
RA-5

6est #1

1. Calcu ate the followir7ig as

0 Calculate rate

PaY_ # AssembIlled

1 150
2 150
3 60
4 340
5 100

0 Calculate % correctit

Session

1

2

3
4
5

Trials

50
80
130
150
105

0 Calculate % of tim

Day

1

2

3

4
5

Time ObsEerved

2 hrs.
3 hrs/10 min.
70 min.
45 min.
4 hrs.

56

indicated:

Time

30 min.
3 hrs.
2 hrs/10 min.
1 hr/5 min.
1 hr/40 min.

% Correct

25
80
20
110

0

Rae

% Correct

% Time

Time Cryin% Crying

1 hr/10 min.
40 min.
20 min.
45 min.
2 hrs/30 min.



BEHAVIOI ICBSERVATION AND MEASUREMEN"IT
RA-5

Sel -FTest #2

1. Compute percent of intervals for each bellavior:

T=tantrums s.spi tti ng

Ss

2. Compu e the abOfe assuming it was time 5a_Impling.

T=
Ss
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BEHAVIOR OBSERVATION AND MEASURD1ENT
RA-5

Sel f-l-st 13

1. Litthe appropeoriate behavior recording techniqu e
for- each of tt1 situations below:

I'm going o supervise a client they say is
very "di stracting" but I do not know what VI
specific Da-mihavi ors are.

b) I want to cIlletermine how many times John runs
to the batttaroom each day and what this aver-
ages per hoour.

c)

e)

f)

You are a s-7.-uperv1sor for ten clients in a wo -r-k-
shop and vioactuld like to determine how much fo Air
of them work.

In situatiolan "c" you get another s aff persoml
to supervis ze the six clients you are not

observing,

You are int=erested in the times it takes Bar
to get to ttraer work station each morning afte-v-
walking irit-=o the workshop.

You want to determine if music has an overal
effect on c zl lents remaining at their work
station.

You want to determine at the end of the day
how many pa_il lets several clients have assem-
bled.

60
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BEHAVIOR OBSERVATION AND MEASUREMENT
RA-5

Self-Test #4

Compute reliability in each of the following examples:

1. Time-sampling.
F-fighting

Observer 1

Observer 2

2

Interval
4 5 6 7 8 9 10 11 12

F F F F !F F I F
i

I F-1
,

F F I F
I

Percent agreemen_ m

2. Duration--time required to complete chore.

Observer 1 35 minutes

Reliability Percent of ag_eement =

observer 30 minutes

3. What is one reason why reliability might be too low?

,
61
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BEHAVIOR OBSERVATION AND MEASUREMENT
RA-5

Self-Test #5

I. Chart the following data. Be veto label
conditions and axes.

Day

1 35%
2 30%
3 28%
4 32%
5 34%_
6 70_

7 85%
8 80%
9 83%

10 85%
11 85%

% of bolts assmMed corretly

Baseline

With use Of mohl
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