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Per ’naps that is why Ottenbacher ( (1986) found that changes in variability
across phases did not cause very much disagreement between judges about
s t changes between A and B phases of the graphs the y viewed. Gibson
and Otienbacher (1988) replicated the findis 1g, and again fo ﬁd only & weak
correlation (0.41) between chan nge in variability and the avera age judge’s evalua-
tion of the graphs. Unfortunately, that 2 nalysis did not reveal whether thoss
judgments were influenced by v the direction of the graphed ¢ ﬁange in variability:
nt from a stabl
in basic aualys:s he two cases may
probably would not often be seen a
Jjudges in this study may not have
ert behavior analysts™ of the DePro-
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Overlap between the data points of adjacent phases has not been studied
much. Gibson and Ottenbacher (1988) included it as a variable, and found that it
had litile influence on rater disagreement, but was weakly correlated (0.36) with
the raters’ uncertainty (the greater the overl ap between baseline and intervention

; the lower the certainty of change). Overl aa alsc was moderately correlaied
{~0.74> negatively, with the detection of between- -phase changes.
Of co ourse, there are no guidelines on how much overlap is too much to allow a
iclusion that the interveniion has produced a change. Perhaps applied
will see early overlap as less contradictory of an eventual Hy usefu
effect than enduring or later overlap—that describes much o
g)f taken as good enough. Uliimately, the applied evaluation o
difference, including overlapping ones, depends on a cost-benefit analysis; in the
case of averiap, the question changes only a little, inio asking whether the benefit
of changing only some data points from the baseline zrapge is still worth the cost
of doing so. The answer obviously could be either Yes or No, depending on

context.

in one of the few studies of its kind, Knapp (1983) investigated how gra hing

technigues could affect the detection ge the

cumulative, semilogarithmic, and frequen . S
modal arithmetic- ocaie Ine grap fev eryda/ 3@dmm use).

{ representing the AB change

bezween the A a*ad Bd
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logarithmic charts, with the differences becoming more critical at moderate,
cather than extreme, mean shifts. Once again, the judges’ abilities to discriminate
angle differentials independently of angle magnitude may be critical. Knapp sees
the influence of connecting the baseline and intervention data paths as an “irrele-
vani structural feature”™ (p. 02) and argues that it should not affect judgment;
but ﬁeri‘aps it should not be discounted (cf. Cleveland, 1984, Parsonson & Baer,
1978). Graphing technigue may prove powerful;

Bailey (1984) study to be reported i in the
reliable judgment.
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to improve the dis
changes, especially in the face
authors have used trend lines as j

Kazdin, 1982, Darsonso & Ba 9

1980). Some recent studies have ,ammeﬁ %be \,uscm of superimposing trend

lines generated by the “split-middle " (White, 1974) and least-squares regression

procedures. Bailey fi%@) obaazzea juégmeais from 13 special-education gradu-
i ch&ﬁge in level and/or slope 1n earh D‘nase

nd lines. ’x”rse

€ . ] B
nd semilocgarithmic fon‘*ﬁ, and with and v
i went abouz ed°1 and tren d annges in both

trend lines increased interjudge agreem

arithmetic and serilogarithmic chaﬁs. owevfaf while judgments not simply of
change but of significant trend c%a ges ased with arithmetic charts {from

D
51% to 77%), they declined s
she two kinds of ¢
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e in that judgment, and to state the criteria they had b
a‘;d/ or % ’&u&Dihty) Their judgmems were recon:ded t‘"iéce,

g after learning to use e nd lines. After training, th
feaseu confidence in their judgments, and almo t@ia‘i “eii 1
ing level and yariability as criteria. Hojem and O Wrﬁa
judgments of a group of health-profession students 2 “fl.
analysis (M = 20) with those of a group g iven similarly br
ing and pr o%ecmo split-middle trend lines from baseline b
= 19). Five of the graphs used earlier by Otnpmacher (1986
si_g"nﬁcaﬂce of change in performance across the two pn ases. Statistical analysis
~vealed significant differences in the ratings assigned to 1our of the five graphs
a/as‘uai_ anaavsés and trend-analysis groups: The trend-analysis group
their ratings; the visual-an alysis group showed

iy ‘;ower overail agreement. Commendably, Hojerm 2 and Otienbacher did not
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pare their subjects’ judgments 10 the particuiar sratistical criteria that Otten-
had provided 1 the earlier {1986) study. If made, arisons
have suggested ihat most of the visual-analysis gro two of five
“incorrectly” (not in acc cord with the essentially ardi tatistical judg-
 Almost all of the ?,561_@-1'11;6 group misjudged one 01 ¢ umned-io-0e
ant graphs. On t e mean
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used. Hawevef, remember that Skiba e etal. (1989) found that ; udges taught to use
]
T
i

trend lines came o rely on them:
i

hey then attended much less to0 all other data-
path Fhara teristics, sdch as i §

i ity. "*ur{her“nore wmie beLweem
i nd

phase trend lines «

clearly 10 the eye, IZ“@/ can bscure fron thaL same eye the thr_m»pbase
changes in the vari iability, level, ov-ﬁriap, paitern, and latency of cha ange, all of
which can contribute important hypotheses about the nature of the behavior

change under study (Parsonson & & Baer, 1978 , 19806). We need further research o
show how trend-line analysis can be taught azzd used without paying any of that

=

price. inat research shouid be done under the assumption that this is only a
traénmg problem, not a fixed ch aracteristic of visual analysis.

ese studies used either m wedian split (sp if- mxddle CjLa 1
least-squares regression procedures. Shis }
comparative p.redictive validit; th p;rscedmes.
tion teachers ¢
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LOWESS (1985) and the variety of ways of weighting regression calculations
(Huber, 1973, cited in Cleveland & McGill, 1987a). The interesiing question is
what criteria we should use to evaluate these alternatives.

Probiems in the Current Research
di

In all of the studies discussed here, raters evaluated only graphs. Thus, they were
not evaluaiing data under the normal conditions of research and application
?irst, there was an absence of the abundant and complex contextual informa-
tion normally associated with evaluating cfaza the study’s aims, the special
ci‘amcie stzcs of its sunjects and ifs interve .&ier pe somei aii that is known

subjects and iﬂZe"/@a’EiiO_; pers@mei, all that is known about these kinds of mea-

ent techniques and how they interact with these kinds of s subjects and
ntervention personnel, and certainly not least, the graphing method, which in
these studies may ofien have been mﬁerm from the techniques th uagas would
have chosen. Indeed, the judges’ additional opinions, wi

enough included complainis about this {DePros spero &
1983).
Indeed, except forthe g faph,s used by J
or 1vauci€}/ of the usual info VET O
the dependent and ndbpendem vauabi s,
the pysce Darngraoh ims ;;0153{ is ?m

fi-marked axes;
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~

represent much of the real-world research and clinical practice uader study.
Researchers, clinicians, teachers, and literature readers never examine conient-

free graphs for very long; invariably, they see those visual forms only in context,
and almost certainly, their final conclusions about those graphs res&‘t from an

23a

interaction between the form, the clarity with which the actual data i1 ¢ the form,
levant to those data. Thus studies of the iﬂe‘m €a¢10n of

se of graphic anai,/s;s with single-subject designs. In other
words, tcols and designs from one domain of inquiry were used to evaluate the
iools and designs of another {ools and designs that are usually adopted sysiem-
tically by those researchers who have found the altern atives inadequate for their
f course; we remark Oﬂiy on the
i devoted to the

Second, many of these studies were group designs usmg statistical analysis to

«

vaiuaiann is formally possible, ¢
single-subject

at its readers directly with a
ssessment of their own visual analysis skills, now that the readers
A ut the variables conirolling others’ visual analysis skills. For that
purpose, two sets of six graphs each have been prepared and are presented here
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FIG. 2.2, Atthe top, a graph of

40 successive digits drawn from
a random-number table, ar-
ranged as if in an ABAR singie-
subject experimental design,
and below it, five regraphings
of those poinis. In the five re-
graphings {the second through
sixth of these graphs), a con-
stant has been added to each of
the 20 poings in the ™wo B condi-
tions; the value of the constant
is shown at the right of each
graph, along with the ¢ statistic
and probability level fesulting
from an independent-¢ test ap-
plied to these data,
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A repiication of Fig.
2 bm with 40 successive di-
its drawn from another ran-
domiy selected part of the same
fandom-number table.
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train yourself to detect such effects by exposing yourself to many, many graphs
iike these, one after another, some with an miewem.m, of consta i
some without; then making your estimate of whether the Bs ar
As; and then prompily being informed of exactly the exient ¢
different from the As, if they are? Program your computer “0
many such graphs of every kind of relevant effect (additi
autocorrelated, cvnsiam, wa@able? increasing, decreasing) “ {
pr ecwaaole order; to record you keyboarded answers to the two quest
then to inform you of the truth. See if your standards are *’“wd' iabl
;bedba ck, which you will never encounter with ﬁ:he same ce

°
P
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h and practice, yet which is exactly the appropriate reinforcer: knowledge
of ':/hemer you were correct or incorrect. That is why g ra&hs are made and read,
is 1 ? Mot 1o bb rich ;zot 0 be izked but to find out?

st were deif!se by the researchers o

o

m conclusion, when the

conirol. But much more of the field
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Sixth, most studies inciuded subjecfs with little or no knowledge or experi-
ence of visual analysis, and asked them to interpret the statistical or clinical
significance of changes.

Seventh, in none of the studies were fine-grained analyses of within-phase
«far:auies investigated.

~

memr/ 1h€ specific °f°e<:¢s of any one \/araabé e on wsu.a? ami'\sm
Ninth, some studies used AR graphs in ite effect had been
systematically programmed in and others in whm no effect

other than rando ord ition from the A condition.
in these studies, it was at ieast possible X how often visual analysis could
detect the truth, which was that differ nce or ack of it, and o compare that rate
of detecting that truth under various exper; ental conditions and 0 other meth-

ods of e/aIJa%;?g the same data, such as any of the numerous statistical models

available
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statistics that have been examined and de\/ﬂ%@ped thoroughly through research;
consequently, t h ey reflect a high standard of scientific inguiry and offer a con-
ventionally sound platform for the further study of variables affecting visual
analysis e also m.ay find ourselves shaped in our visual analyses by develop-
ments in the field of computer graphics, especially in the use of dynamic graph-
ics (Cleveland & McGill, 1987b), to explore the effecis of changing graphic
formats and data-path characteristics, some of which may optimize data pre
tation and analysis. Finally, we can asp'ﬁ"éiy explore the application of new
designs and different types of graphing in efforts tc enhance communica
and comprehension of the resulis of be ’ﬁ.agzo analytic research.
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