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“research; however, has investigated: the  interactions of these

Coa ' Abstracf\\

Research has shown ' that §tat1§t1ca1 propert1es of time series

data can 1nf1uence visual 1nference based on those datay Tlittle

properties in ékbé?iﬁéﬁééTTy generated data: 1In the current studyv,

time series data for 68 students generated by a curriculum-based

h'{mgaSﬂFéméht system were 'analyzed. ‘A principal comporents factor

analysis was performed to summarize relationships .among the time-

series propert1es and ﬁ%bﬁé?t1es of the ’ﬁéaSH?éméht system: “ In
4

additibhr mu1t1p1e regress1on ana]yses were used to 1dent1fy the

re1at1onsh1p of such ‘variables to ach1evement . Résu1ts 1nd1cated thab

-

the stéf1st1cg1 characteristics of - t1meiséri§§ data are not
necessarily independent "in naturally occurring data— Eﬁd can bé used

in predicting achievement. Tmplications for training pratt1t1oners in

» A

visual inference are discussed. : y

»
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A CéFFéHEi'GﬁéT Analysis of the Statistical Properties of
Time-Series Data and Their Relationship to Student
Achievement “in Resource Classrooms

In recent year, considerable controversy has been generatéed
regarding the appropriate method for analyzing time-series data.

(Kratochwill; 1978). Those who favor visual inference argue that it

increases the probability that only large, practically significant

rl

changes will be detected (Parsonson & Baer, 1978). Advocates of
statistical procedures may lead researchers to ignore the necessity of
ﬁ&intaining strict experimental control (Michael, 1974), and may
“redute the generalizability and replicability of experiments.

On thé-fbthéf hand, 1'_E has been ériéﬁéa that the statistical
éﬁéfééféﬁ'éfi‘éi of Eﬁrﬁé-ééfi‘éé data make them too complex for reliable
visual analysis: Jones, Weinrott, and Vaught (1978) have shown that
small changes that are statistically significant may not be detected

k,_,;ﬁ"By visual inspection of the g;agﬁéa data: These nondramatic but
reliable effectssiay, in fact, prove clinically s%gaé%icaht under some
conditions (Kazdin, 1976).. FinaTly, ‘unidue properties of time-serias

.< data, such as-serial dependency (the tendency for successive datgk

points to be correlated and thus nonindependent), may cause decreases

- in the reliability of visual analysis. dJones et al. (1978) found that

~ undér conditions of serial dependentyi_ihter4bbserver.agreement using
vjsua1ianaiysis was only .39. N ‘

In addition to serial dependency, other properties of time-series

data may" affect the nature of the conclusions drawn from such data

¢ -
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2
. Jones, Vaught, and Weinrott (1977) noted that judgments made ahout the .
impact of an intervention on time-series data could be influenced by

v

stability of baseline behavioral scores, variability of the data
within and across phases; number of data points; and changes in level
of hé??dfﬁaﬁéé; Kazdin (1976) identified the overall trend or slope
of the data; and changes in that trend, as another important.
consideration. : ‘
Furlong and Wampold (1982). investigated the effects of various

statistical properties of time-series data on' the 5uagﬁ§nts made about
those data. They generated graphs that varied along the dimensions of

level, trend, scaling, and variation. Ten reviewers, members of the

fo sort the graphs into as many categories as they wished: Analyzing
the reviewers' sorting strategieé, the invé)stigators"conc1ude& that
the majority of experts classified the time-series data according to
common intervention patterns. Only a minority aﬁhéa?‘éd to té'k'e'r

variability into account when making visual inferences. Further,

effects Classified the efgect patterns less adequately.

In a similar study; DeProsperc and ‘Cohen (1979) generated time-
series of the "ABAB reversal® tyhé; and sent them to- 250 reviewers of
bahavioraljournals for judgments on degree of experimental control
expressed by the data. Visual inspection of the data resulted in a
mean inter-rater agreement of .6l between pairs of judges assigned the
same graph. A mean shift in the data pattern consistent with. the
‘hypotties i zed effect of the experimental variables was the most

7
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jmbortaht influence on visual inference. Variability was attended to

N

less well. Noting the wide range of opinioﬁgzééhééfﬁiﬁé the “important
: : - i T R . SRS U
characteristics of any given data display,” DeProspgro Q§$d Cohen

concluded that a behavioral researcher “relying on visual analysis
would not be Tikely to get.the same answer twice" (p. 578) and
recommended suppiementing - any’.visual analysis with statistical
analysis. R "

. Tindal, Deno, and Ysseldyke (1983) investigated the effects of
Various combinations of slope and variability on reliabilify of visual
judgments; using e1a§s;aa@-téaehéf5 as subjects. The teachers /were
trained in techniques of visual inférence, then asked to determine thd

;éFréétiVéhéss.E# the program depicted on time $eries varying along the
| dihéﬁ;iéhsnéf slope and variability. The results. ‘indicated that slope

hY

and variability influenced visual judgments, both singly "and in.

interaction.  Reliability of visual inference was influenced by

phases: In addition, the use of aimlines as/an aid in-visual analysis

did not seem to have an effect on the reliability of visual dnalysis:

. o : i e
Research thus seems to indicate that statistical, parameters do
-influence both the types, and the reliability, of judgments made

through visual analysis of time-series data. Decisions made on the
basis of visual inference seem nost Tnfluenced by change in the mean
leveT of performance and trend; while varishility is sttended to ]ass
well. Yet variability seems to have a major impact on'the reliability
of visual analysis: ' .

While research has begun to -investigate some of the statistical

. r
parameters that influence time-series analysis, many areas remain

[
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" suburban Minnesota schodb! districts. A1l subjects were participants

i

unexplored. A1l of the research to date has used artifigially
. Y -

generated time series, randomly varying the data characteristics under
“investigation. Yet, it is possib1& that the statistical preperties of
time-series data, such as slops, variability, and trend, covary in a :
nonrandor Fashion in dafa gererated in experimental; ‘cliical; s or K\\
classroom situations. . [f this is indeed the case; it may be-important

to train teachers; and other§ ‘who will make decisions based on.the
data, to attend to these chardcteristics and their interaction.. In -
R "' 1. N

addition; little attention has been given to possible relationships

betweefi such characteristics and long-tarm outcomes, éqcﬁ as student
achievement. .1t may well be that var{éb%iity.pé.numbér of data points
are as important in predicting outcome as aré more attended to \K
attributes, sich as trend or level. | T

The purpose of the current study was to investigate the

o

statistical properties of time-series data generated by a curriculum

of the data. In addition, the current study was designed to-determine

Yahether properties of a system based on time-series data analysis Eéﬁ

be used ig predicting reading achievement. S : <:;
o ' . V ' .

,,,,,, -

The subjects were 68 resource room Students in thrée rural aqg

-
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~from first to seventh grade; the.c?stribution of students by grade

level is shown in Table 1.

- - - - A - A s A = A A% e A = A% A e == e =

A11 students were réceiving some resource room .instruction and

had been receiving such special instruction for anywhere from a few
months to,six years (X = 1.96 years), The time spent in reading
instruction- in the resource room ranged from 15 minutes to 105 minutes

averaged two years teaching experience in regular education, and five
years in special education. . . o

Measures 7
The independent variable for all analyses; student performance on

& curriculum based time-series measurement system, was measured
through the . statistical properties of that system, described in the

Procedures section.  The }aépéhaéht fieasures were two measures of
acﬁievement: timed reading samples ?romiéhréé third grade passages

- -

(Deno, Mirkin, & Chiang, 1982) and four subtests of the Stanford

’

Diagnostic Reading Test (SDRT).

Achievement megsures.” At thréé/différéht points in time during

-~

5Eﬁé study, Eﬁﬁéé ohé;minuté oral reading measures, consisting of
rapdonly selectd pasiages from the third grade level in Ginn 720,
were administered to the studen . “These measures were selected
+ . because of their techhical adequacy (Demo et._al., 82) and

sensitivity to change (Marston, Lowry, Deno, & Mirkin, 1981). These
. * - F
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turkiﬁuium-Baééa measures had been Found to be as reliable and valld
a5 traditional standardized tests; yet more 1ikély to refisct small

changes’ in béi?éﬁﬁéﬁéé; The feasirenients were conducted by directing
‘the student to Bégaﬁ' reading at the top of the page and continue

reading for one minute; at which time the axaminer would say stop. If

the Student came to a word he/she did not know, the examiner would

supply the word and prompt the reader to continue. While the student

was reading, the examiner followed along on a copy of the passage and

*

marked errors of “substitution and omission. Following the reading,

the nimbers of words read correct and incnrrect were counted and

recorded with no feedback g1ven to the student. These three reading
measures weré given- at the beqihnihq of the study (pretest), iﬁ‘fﬁé
m1dd1e, and 1mmed1ateﬁy at the end of the study.

Two subtests from the StanfordAﬂgagnnsi4gmﬂéadjng Test (Karlspn,

Madden, & Gardner, 1976) also were g1v°n "as posttest measures: The

Structural Analysis and Reading Comprehension sabtéSts were

adm1n1sﬁered along with the reading passage measures Each of the

SDRT subtests has twer parts W1tﬁ Structura] Ana1y51> Focu51nq on

;;Ey11ab1cat1on (b1end1nq; and d1v1s1on) and Read1ng Comprehen$1on‘

focusing on answer1ng both litsral and inferential jquestions :for
previously read passages

The resource room teachers were trained in the use of -the
measurement procedares during a series of three half-day workshops at
the baqinning of the school year: Training was based=on the manual,

Procedures to Nevelop and Monitor Progréss on IEP Goals (Mirkin, Deno,

3
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Fuchs; -Wesson, Tindal, Marston; & Kuehnle; 1981): .~ The teachers
continued to use the measures over the entire school'year: Visits hy
observers in December, FéBFhéFy; and May,; and FFédUéht_hHéhé téhtatts;

_provided feedback - to the teachers on the accurdey of ° their

implementation of the measures.

Measurement consisted of one-minute timed samples of reading from. -

the student's curriculum. Based on tﬁésréguits of previous research,
the placement Jeval for tésfihq‘ﬁé§ set at a criteria of 20-29 words
correct -per mindte for gradéé 1 and 2, and 30-39 words correct per
minute for grades 3=7. Once this level was,determinedi.nassages were
chosén irahdomiy from the placement tievei textbook for measufement

x

plirposes. Measurements were cqnduCtéd_thrée to five times each week.
Both number of words rééé/éorrettiy and nhmbér of errors in one minute
were recorded, and plotted on éé.éduéi interval chart: Continuous
graphed results aiiéwéd.téééﬁéﬁé.ié develop a visual récord of student
progress, similar to the one represented iﬁrFiéuFé 1.

- - e - = — -
.

Teachers were instrueted to write IEP long-range goals (LRG)

gvel eriteria anqd a-.desired year-end mastery

Figure 2.

~
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rder to computs the short-term obJect1ve teachers f1rst subtracted,

[N

the baseline Tlevel of performance from the»cr1ter1on 1eve1 11sted tﬁ/

he LRG. D1v1d1ng ‘this d1fference by the number of weeks unt11 the"

’ annua1 rev1ew; the@ arr1ved at the number of words per week ga1n

necessary to meet the long- rasge goa1 cr1ter1a THe - format used Forxj-*’

In addition; the

‘year, and égéin at mid:year; 1n the use of the meaSUrementﬁ

for eva]uat1on of the instruct1ona1 program,

student growth the baseline read1nq 1eve1 and

were connected by an aimline thatv sho ;e “the fﬁdéﬁféf des1red

progress. Every seven data- points, -the t »z{_chers wore to. evaluate

student growth using a decision rule that required ‘use 6t,thevqﬁartér-'

intersect methéd (White & Haring, 1980). 'to determine stove. An . -

examp1e is given in Figure 1. 1If the student was brogréssinq étjé
rate equ1va1ent to or grPater than tbat 1nd1cated by the a1m11ne the

instruct1ona1 proqram wasvcont1nuedv if the projected'r' e f.qrowth,

was ]ess than that 1ndlcated by fhe a1m11ne the teacher Was;tn_makéfa

P



Student performance data on the direct repeated measures were
Zi171acted and charted over a six=month period for the 68 resource room
“students. Variables géneraied from these graphed performance data for
é§périmé@tai aﬁaiysés are discussed below. |
6é§idh - . : » ) -
The analyses used in the current study were correlational.

Descriptive analyses’ for all variables except steepness of the aimline

are presented elsewhere (Skiba, Marston, Wesson, Sevcik, &% Deno,

1983).  _ : ‘ . .

To explore the relationships among the properties of the data, a
factor analysis was performed in order to summarize a large number of

correlations. Variables included in the analysis were those variables

e

available to the teacher in a visual analysis of student time-series
. - . .- . N o -
data. The firsf subset of variables” generated were those commonly
identified in time series literature as_ influential in visual
T , o -
inference: level of performance; trend; variability; .and number of

mean level of performance for the year (MY). Based on the six months

of graphed performance data, the overall trend of the data was
éStimatéd hy computing a regression slope for each individual (SLOPE)Y.
I order to tés@ the prdbabiijty that the slope represented a
-rsiqhi%icaht trend in the siudéﬁffg reading 55??6FﬁaﬁCé over time, and
ot" an artifact of random variability, the c-statisticl was applied to

. S g 1114
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10
siggi%%candé of the slope. Variability was measured by the standard
ék%bk of &stimate (SEE) of the regression slope. Number of data
points (DATAPTS) was measured in terms of number of measurements per
week, since such a neasure proved more comparable 3cro8s teachers ‘than
total number 5?idata points (which was highly ih?iUéhtédrB§ beginning
and end of year school schedulas). ’ T
In addition, a number of variables specific to the curriculum
o8 - 7 o ) o
based measurement system "em"p'1'o'yé'd were. included in the 3“31y5i5; since
these could be expected toin;;;;;:j\:;e t@mé series data pattern.
The aimline (AIMLINE) was calculated using the formula for the short-

term objective, and served as an estimate of student progress

.

success in meeting the goal was estimated both in terms of whether the

N

goaT\gés met at least once (GOAL) and by the number of times the long-.

range goal was, exceeded in the time series (NGOAL). The number of
— T ) ‘

phase changes was measured by the number of instructional

interventions (CHANGE) implemented over the course of the school year:

time-series data could be useful in predicting reading achievement, 2
series of regression analyses was performed with the achievement
measires as dependent variables. fﬁé;ihdépéhdéht variables were the
variables listed above: mean for the year, Y=intercept, wumber of
data points per week, slope, number of instructinnal: changes, standard
error of estimata, z-score of c-statistic, whether. the goalawas met,
number of times the goal was met, and steepness of the aimline. Since
school achievement has been shown to be correlated most highly %iih

1

\

—
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the third data collection: Second; two gain scores were \chlculated:
a score representing the absolute gain in’ words read per minute
between the first and third timed passages; and the conversion of
these absolute gain scores into percentage gain: Achievement was
scores; which were based on raw data):

| | Resilts

,,,,,,,,,,

Resilts are presented in two sections.. First, the relationship.

Second, the relationship of these variables to student achievement was
explored through regression analyses. DNescriptive data for the 10
.variables examined are presented in Table 2.

Relationships Among the Variables

. el [ I . o I e b
A oprincipal components factor analysis of the ;t1me—ser1es

variables was performed. Factors with eigenvalues equal  to or

16
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do with iév%j of performance, such as the Y-intercept or the mean

level of performance for the year. The standard error of estimate,
and both goal-meeting variables, also.loaded moderately on this

factor; while number of instructional interventions loaded moderately

' hegatively. Factor 1 accounted for 30.1% of the variance. Factor 2;.

explaining 23%: of the Variance, was most heavily, influenced by the Z-
score; a measure of the significance of the slope and the number of
data points per week. The number of times the goal was met correlated

moderately with this factor, while the Y-intercept and the standard

error’ of estimate loaded moderately negatively on Factor 2. Factor .3
pouid.ﬁe conceptualized as a aimline/slope factor and accounted:for
14.4% of the total variance. The number of times the goal was met
showed a moderate negative correlation with this factor.

- " - - - ==

Relationship of Time-Series Variahles to Achievement Variables

‘Resulés of the regression of the time-series variables ;on
. ? - : -

achievement measures ané presented in Table 4. As can be noted in the
number of data points per week strongly predicted achievement on the
majority of the achievement measures. It is interesting to note the
increase in the proportion of residual variance explained by the time-
passage scores. Mean level of reading performance for the year and
the Y-intercept level are moderate predictors of overall gain on the

=4




passages (Passage Gain Score). Number of changes made 1in the

students' instructional program negatively predicted scores.on the’

SORT comprehension subtests and total score, while stéepness of the

,,,,,,,

Discussion-
Previbus analyses of computer generated time- series have
1nd1ééfé& the influence of statistical properties of the data in

vigual inferences made regard1nq the data. Yet the majority of these
studies have explored the propekt;es in isolation, seldom taking into
éEéédﬁtgiﬁtéFéétiéﬂs that may eccur in experimentally §éﬁ??éfé6»daté;
"~ The current aﬁa1y§i§ explored the relationships ‘aﬁéhg‘ the

thafaCtékistics of a curr1cu1um based measurement system based on
time-series aﬁa1y§{s; Tn addition; ‘the relationship of such
Crdracteristics to student achievement in naturally bccurrin; tiie=
series data was investigated.

The current results seem to indicate .that the most d1sp1nct1ve

and influential property of time-series data is the Tlevel of

performance. The 1e’¢1 of performance factor accounts for 30% of the
variance in the pri:EJpa1 component factor ana1ysis, this -figure is
reminiscent of the 25%E40? of var1anca that Bloom (1976) suggested is
actddﬁfé& for By\Eééﬁﬁfﬁﬁe entry var1ab1es in any ana1ys1s é} s?Ddent

. s B
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o S
achitvement. - In addition, heavy loadings of the mean for the Yyear; as
_well as the Y-intercept (entry level); -indicate that this factor

remains 1mportant throughout the school year. ;As B1oom (1976) had
noted, cognitive. entry variables remain, unfortunately, .the most
powerful predictor of atadéﬁit datédmé:

Thes, EéFF%iatiéﬁ of var1ab111ty “With/the . level of pérﬁormahcé

fa&tor has interesting 1mp11cat1ons for time-series ana1y51s ?6tu?é
8

1nvest1qat10ns oF t1me ser1es data may need to take into account the

S1nce 1ncreased variation’ has heen shown to 1nf1uence the dccuracy of
dee1§1ons made about twme-ser1es data; these tesults also may 1nd1cate
that. visual infeérencé may be inherently more difficulf at higher
performance 1evels. These resuits are ?speciaiiy important in 1ight
of the common. iaijuré to take variability into account in visual
analysis (Furlong & Wampold, 1982)...

Number of ' changes in- ‘the student's dnstructional program
 correlated negatively with both.the goal-meeting variables in Factor
1, and reading achievement. Since instructional interventions were
intended to accelarate slopes’and increase the probability of meeting
the lgng-range goal; these-negative correlations are; at first glance,
somewhat disturbing. -Given the small number of changes made . n
students' instructional brogr s however; it {§ 1ikely that the
ééfﬁé1at%ohs fériéct the fact that changes were made only, for students

”1ntervent1ons fuXther 1nvest1qat10ns will need to focus on chanqes in
trend and yar1abi1ity résu]tihg f rom ihdividual interventions.

3
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A positive correlation between the steepness of the aimline
initially set by the teacher and the regression slope based on actual
student data indicates that %tudéht time-series performance may in

the tendenicy noted by the investigators for time-series data to Follow
the aimline, and provides a caution against setting goals at too Tow a
level. Yet, these data do not suppcrt-tﬁé;thésiS'fﬁét sétting gc;is
higher will always gccéieraté student pér?ormaﬁcé (Lindsley, 1982).
The moderate negative correlation between the number of times the doai;
was met and the aimline/slope Factor~in§icate§'tﬁat setting goals at
too high a level may actuaii} decrgase student success in reaching
that goal. This conclusion 1is supported further by negative

time-series analysis. 1In the current analysis, variability showed no

relationship to slope; although it bore a moderate negative

relationship to the significance of the slope: VYet the standard error’
J P ' o ,

i

of “estimate

variability may play a part in determining the sign%f%cahcé of trends
in the data pagtern, it does not appear to be a useful> predictor of
iong:terh outcomes.

The number of data points per week éppears to be a’ strong
predictor of both the z-score of the slope, a'n'd'j performance o

’
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offered. Increased meafuréméhf could simply afford increased reading

‘*_ practice; however, given thig this practice could amount to a.maximum
of 3 to 5 minutes per week, this seems relatively unlikely. A more
plausible suggestion might be that increased measurement provided
increased performance feedback to both the student and teacher. (This
feedback may in turn promote swbtle instructional changes or increased..
motivation for students to achieve their goals in reading;

Another strong predictor of reading- ach1evemg%t was the number of

data points that exceeded the long- réége goa1 The 1onq-range qoa1s

were, for the most part; set so that students wou1d reach their goal
with an average of 1 to 2 words per mihute gain per week. These data
thus  provide some confirmation that this rate of reading .growth
predicts positive achievement outcomes, and may well be an appropriate
rate of féadihg growth for studénts' in special settings.  These
findings also argue for the predictive validity of frequent;
caff%chiumibéSéd measurement, since success on. the daily ﬁéasaﬁgé
predicted success on long-term achievement measures.

It s ihtérésting to compéré the fé§u1E§ of the curréht

- -

research (cf. Skiba, Sevcik, Wesson, King, & Béﬁd; 19839. Only one of
the 12 independent variables investigated in that study; Frequencyéjf
Correct Answers, predicted - reading achievement at statistically °
significant levels; and the proportion of residual vatjance explained

¢ ranged from 1-3%. Both the number of data points per week, and the

number of times 'the goal was met, ‘explained a nsomewhat greater

21
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~ proportion of residual variance, ranging.as high as 28%. Variables

such as academic engaged time, investigated in process-product

research, have proven useful predictors ‘of achievement in regular

academic progress may prove to be kore valuable in predicting outcomes—

S LN
in special education. . . >
L S S s S
These  findings have important implications in training
. ' L] &

- practitioners in the use and interpretation of measurement systems
based on time-series data: First; results indicate that properties of

time-series data; such as level and variability é?é not independent o
each other in natiPelly occurring data. Thus; it may be necassary to
traig practitioners to attend to interactions between time-series
characteristics . when making" judgments based on visual inéérén’cé.
Second; in predicting long-terit outcomes; properties such as frequency

of measurement may be as important as‘more commonly attended to
attributes, such as level and trend. Neither of these findings is
particularly surprising, yet both represent important gualifications
to the current methodology of time-series analysis.

v
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where the numerator of the right hand term is the sum of the (N-1)

squared consecutive differences associated with the time series. The

kY

denominator is twice the sum of .he (N) squared deviations of the

timc-series data points from their norm:

2The standard error of the c-statistic is

; e

The c-statistic mav be comverted to a z-statistic and tested for
significance through the followigg ratio: N
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Distribution of Students by Grade Level

_ : B }7
crade - 7/ nNumber of Students _ * ‘percentage’

R . . : 2.9
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- Table 2 '
Descriptive Statistics for Time-Series Variables
VAR — ———
i Mean= 'SP

Y- intercept S V) LR .25

Mean level for the yeir .  ©°  51.03* .67

Standard error of estimate . .10.04* 4.28

slope . 1.56%% 87

Aimline : 1.6 53

Number of data po1nts/week .“_ 2.59 .67

Number of 1nstructibnal 1ntervent10ns 67 1:14

_ fbr the year S

Z=score of the C-statistic , o 3.32° 2:43
« ' Number of times goal Tevel was ‘ 8.54 9. 26

exceeded o, ' ,
Frequency ~ Percentage
Students reaching long-range goal - 58 85.3%
at-least once. o
*Expressed in words per minute
**Expressed in words per minute ga1ned per week
>3
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IS - Table 3

Results of Principal Components Factor Analysis

, Variables® ] Factor }57¢  Factor 2 Factor 3
Y=INT 6854 -.4093 - -.0760
Cow : L8802 0689 11592
SEE o 5220 -.4026 -.1259
SLOPE T amst sk 4 L4633
AIMLINE | -.0053 " 1265 .7565 -
DATA PTS S _oeer L7380 oot
CHANGE o -.4463 C L0731 YZ1A53
t.Z;SEORE | -:1284 L9324 :0539
) GoaL .5460 - ° .0242 -.0192
/weoat .. : _‘ 6215 3443 -.3235
QY_INT .= V-intercept - o S o
MY_= Mean level of.performance for the year o S

SEE_= Standard error_of estimate of the regress1on s1ope
SLOPE = Regression slope.
AIMLINE = The trend of the aimline drawn by the teacher between the
'7Y:]ntercept and the long-range goal level a
* DATAPTS = Number of data points per week he
CHANGE = Number of instrictional 1ntervent1ons over the course of

the schoo1 year

ZSCGRE = =score of the c-statistic (see Footnote 1)

GOAL B1na y variable indicating whether the goal.was met at least
once ] o L

’NGOAL The number f times the long-rangs/goal level was exceeded
in the time-serig o o o - Coe

Byariables loading positively or négatively on the factor are underlined.
The level chosen for analysis was + .30.
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Table &

P

summary of Regression of Time-Series Characteristics on Achievement Measures

4

Proportion of Independent _ . _ Proportion of
Variance Accounted Variables with Proportion. Residual Variance.
for by Pretest Significant e of Residual Accounted for bysA]]
Achievement Beta-weights Sign Variance Independent Variable:
Passage Score - Time 3 .32 NGOAL*#+' (+) .18 .29
{N=56) AIMECINE** (-) .04
SORT - Comprehension. 20 CHANGE** (-) .09 2
Sabtests (N=57) GOAL* (+) .04
SORT - Structural Analysis .35 N = == .05
Subtests (N=57) i .
SORT - Total Score .35 CHANGE#* (=) .05 .08
PasgsgerGa1n score -- NGOAL*** (+) .28 .56
{N=55) /7 INT** {(+) i
DATAPTS* (+) .04
AIMLINE*. (-) .04 .
MEAN/YEAR* (+) .04
Percent Gain ie DATAPTS*** (+) .23 .35
{N=55) . .2

3The passage score at time | was used to contro] for entering achievement.
bGain in words read per minute from the third grade passages from time 1 (Uctober) to time 3 (Hay)

DATAPTS =
NGOAL =

CHANGE =

Y-INT =
Uhe proportion of the residual variance accounted for
residua] ~variance refers to the varianCE‘remaining tn

eThe
for

proportion of the residua] variance accounted for
pre-achievement.
P=.

<
<

Number of data points per week
"Number of times goal was met

Number of changes made in the 1nstructiona1 program

MEAN/YEAQ Mean level of performance for the year _.
AIMLINE = Steepness, in words per week, of the aimline drawn by the teacher

Y intercept.

.

by alk 1ndependent variabIes after accounting

by the variable listed in Column 2, where
-the post-achfeveient measure after. entering
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r‘ -
7 Condition - Behavior . Criteria
LRG: [In____ weeks; when student will| at the rate of 50
(total # weeks) . read aloud wpm or better
presented w1th stories from 5 or fewer errors
R Level _
' - £} 7rea<ﬁng ser1es), o
s‘g
; ¥
>
Figure 2. Format for Long-Range Goal: Reading
? L)
;
]
— - -




Condition

Behavior

27

Criteria

[/

presented with a random
selection from Level ___
[OON

of _ B o
“{reading series),

§T6'ii Each successive week, when

student will
read aloud

at ‘an average
increase of

Trepeated-actual

performance/total #
weeks) words correct/

minute and no increase
in errors: N
¢ L

o

rd



- PUBLICATIONS:

- All orders must be pre-
' cted to Editor, IRLD; 350 Elliott Hall;
75 East River Road, University of Minnésota, Minne;polis, MN 55455.
A n K e i
The pubiications tisted here. ‘are only those that have-been prepared
since 1982. For a complete; annotated 1ist of all  IRLD ‘publications,
N write to the Editor S L .
; . - . T ; . N : o - H

o T T
. r 2t b

ﬁ‘ ﬁesson,fé.,.ﬁirkin,,ﬁ.,,& 5eno, é. “Téachers
. materials for Larnigg procediires for developing and monitoring
s (Resedrch Report No. 63) January, 1982

C

Fuchs; L., Wesson, <., Tindal, c., Mirkin, P & Déﬁa,“s. Instructional

'‘uge of~self’ instructional

rfor ler preferences: The effects

of specific measurement and evalua ¢edures  (Research Report
No. 64). January, 1982. 7/—" ‘ ; ' ’ . ", o
7 '77 o 7 fl . e N
Potter, M., & Mirkin, P. Instructional;planning andeimgiementation
mentary a eachers: .
1982.

Is tHere a difference’ (Research Report No. 65) January,

. K

Thurlow ‘M. L., & Ysseldyke J. E. Teachers beiiefs abOut—LDASQHdEﬂtS
(Research Report No. 66) January, 1982 "?ﬁ‘; . ‘

t., & Ysseldyke, J. E. Academic é:gégéd time

.

Graden,; J., Thurlo
s rel: { P earning: A reviéw of the literature

(Mortograph No. 17)“ January, 19§2. ' o : S

A\ Kiné,(R;;igesso§,7§§,7§ibeno,7S.7 Bireeteand frequent measuremefit of
student performance: Doeseitetakeetoofmuch time9 (Research )
Report No. 67): February, 1982. L ;

T

5 about professiongl

Greener, J. W., & Thurlow @;7§*
education training programs (Research Reporb:No. 68). March;

1983. S .

Algozzine B., & Ysseldyke, J., Learning disabilities as a subset of

scﬁooleiailurej The oversophistication of a_concept (Research
-Report ‘No. 69). March, 1982. ;

a

Fuchs; D.; Zern, D. S., & Fuchs, L. §. 4 microanaiysisecfjparticipant
behavior inufamiliar—and unfamiliar test Conditidns—(Research
Report No. 70) March, 1982. . <

‘ : o :' ' ' ;?:? v | L

-



Nl L I S
Shin M: R., Ysseldyke, J., Deno, S.; & Tindal; G. A comparispn of

Aychometric and functional differences between ‘students labeled

Tearning disabled and low achieving (Research Report No; 71)
March; 1982. k _

Thurlow, M. L. Graden, J., Greener J. W., & Ysseldyke, J. E. Academic
respondingetimeeforehDeandenoneLﬁestudents (Research Report No.:
72) . April,; 1982.

~ N
N

1 il
Graden,rJ.,rThuriow M.;. & Ysseidyke, J. Instructional ecology and .

academic responding time for students at three levels of teacher-

perceived behavioral competqnce (Research Report No. 73). April
1982.

-~ . . q : .,'_r.i"

Algozzine, B.; ¥sseldyke, J:; & Christenson, S. ' The influence of -

teachers' tolerances for specific kinds of behaviors on their

ratings of a third grade student (Research Report No. 74).
April, 1982. '

‘ . . »

3

Wesson, C., Deno, S., & Mirkin, P., Research on developing and _monitor-

ingﬁprogreSS—onflEPAgoalsﬁe4Current,findings and impiications for
practice (Monograph No. 18) April, 1982

-

Mirkin, P., Marston, D.; & Deno; S: L. Ditéét>aﬁa repeated measurement E

of academic skills: An alternative to traditional screening; re-

" ferral, and identification of learning disabled students (Research
Report No. 75)._ May, 1982. - .

-

AlgOZZi“e’ B.y Ysseldyke, J., ChriStenSOH, S.. & Thurlow, M. Teachers'
intervention choices fer children exhibiting different behaviors
in school (Réséaich Report No., 76) -June, 1982,

Tucker,. J. Stevens, L. J., & Ysseldyke, J. E. Learning disabiiitieé:

The experts speak out (Research Report No. 17). June;. 1982:?

Thurlow; M: L;, Ysseld J. E.; Graden, J., Greener, J W., &
Mecklenberg, C demic responding time for LD students,receiving

No. 78). June, 1982

tional ecologyﬁand academic responding—
ent reading group_»(Research Report No. 79); July; 1982”

'Mirkin P. K., & Potter, M. L. A £ program planning and’ imﬁie—

'chers (Research Repqrt No. 80). July,

1982;

-
.

Fuchs, L. S., Fuchs, D.; & ﬁarren, L M. - Special education practice

iﬁeevaiuating studentgprogress toward goals (Research Report No.
81) July, 1982.

“soctal adjustment: What behaviors

Rep?rt No. 82). July, 1982.
| T Sl
- ‘7’- ‘ N A . QA

Kaefnts —fg" Deno; §: L:; & Mirkin, P. K. Behavioral measurement of
/ <e§§ ? What setting? (Research '::

e

L)

AR



Fochs, D:, Dailey, Ann Madsen,. & Fuchs, L. §. Examiner familiarity and

‘the relation between qualitative and quantitative indices of &x-
ﬁreééiﬁe language (Research Report No. 83). July, 1982.

Videen, J., Deno, S.,,§ Marston, D. CcrrectﬁwordzsequenceS' A valid

indicatcr of proficieneygingwritteneexgression,(Research Report
No. 84). July, 1982. .

No T 85). July, 1982. . >

Greener, -d..E:, Thurlow, M: L., Graden, J. L., & Ysseldyke; J. E. The

educattonal environment and students' responding times as a function

‘of students' teacher—perceived academic competence (Research Report
No. 86). Augyst; 1982. N g

v

Deno, §.; Marston, D., MirRin, P., Lowry, L., Sindelag, P., & Je“ki9§9,§:,
The use of standard tasks to measure-ach i q ., spelling;
and,writtenfexpression. Aﬁnormative—a”'

Report No. 87). August, 1982.

iy (Research

' Skiba, R.J;Wesson, €., & Deno, 8. I
' the use of formattve eVaiﬁatiBn

HarstOn,,D., Tindal C., & Deno, S. L.
' bilitz}services. A direct and repeated measuremer
(Research Report No. 89). September, 1982,

Thurlow, M. L., Ysseldyke, J. E., & Graden, J. L.. LD students' active

Report No. 90) September, 1982

-

§§géi§yké; J *E., Christenson, S., Pianta, R., Thurlow, M. L., & Algozzine,
B. Ah anal 5 of current practice in referring;students for stcho—

91)‘% October, 1982

Ysseldyke, j E.,.Aigdzziﬁé, B,, & Epps, S. _ A ibgicai and_empirical

(Research Réport No. 92) October, 1982.

)

Eihdal G. ,‘Marston, D., Deno, é i., & Cermann,rG. édrrlcuium differ—

93) October, 1982

Fucﬁ L:S.; Deﬁé, S. L., & Manston, D. Use of aggregation to improve

the reliability of simple direct measur&®® of academic performance

(Research Repqrt No, 94). October,; 1982.

5 .
Ysseldyke; J. E., 4bﬁr16§, HTEL., Mecklenburg; C.; & c;aaéﬁ, J. ObéerGed

referral and special education: placement (Research* No. 95).

: October, 1982.

‘77m Gt 5?- o '35




Fuchs, L. S., Deno, S. L., & Mirkin, P. K. Effects of frequent curricu<
lum-based mes emen _evaluation on student achievement and
knowledge of performance: An experimental study (Research Report

No. 96). November, I982. - "

»

ment and evaluat49977 Effects on instruction and estimates of

Fuchs, L. S. Dehb, S L: & Mirﬁin, P. K. Direct,and £requent4measure—

student progress (Research Re?ort No. 97).. November, 1982.

' Tindal, G., Wesson, \\\§§ermann G.; .Deno, S. L., & M ékin, P. K.. The

PiueACcuﬁtyfmodel for special education gelive:yngAgdata -based
§1§£§5 (Monograph No: 19).. November; 1982.

Epps; S.; Ysseldyke, J. E. , & Algozzine, B. An aaaiygié 6é4thegceﬁcéptuai

framework underlyinggdeiinitiohs of learning disabilities (Research
Report No. 98). November, 1982. -

Epps, S., Ysseldyke, J: E.; & Algozzine; B. Publiefgolicy,impiications

of different definitions of learning disabilities (Research Report
No. 99). November, 1982.

\

Vééeldyke, J. E:; Thorlow, M. L. Graden, J. L., Wesson, C:; Deno; S. L.,

& Algozzine, B: Generalizations from fivegyaa;sfof research on

assessment and decision making (Research Report No. 100). November;
1982.

Marston, ﬁ:; & Deno, S. L. Measuring ‘academic progress of studentsgwith
learning difficulties: A comparison of the semi-logarithmic chart

and equal interval graph fapet,(Research Report No. 10l1). November,
1982

Beattie, §.; 6rise; P.; & Algozzlne, B: Effects of test modiﬁieatiens

on minimum competency testfperformance of third grad€é learning
disabled students (Research Report No: 102) .. December,; 1982

Algozzine; B., Ysséldyke, J: E:; & CHfiStéﬁSdh;—é. Aﬁ—analysisioietﬁe
incideneegeigspeciai‘ciass placement. _The masses are burgeoning -
(Réééarch Report No. 11063). December, 1982. , .

v

Marston, D., TIndal G.; & Deno, S. L. éreﬁiiii?éﬁeﬁfiéieheyrdf direct,
repeated measurement: An analysis of cost and accuracy in classi-

fication (Research Report No. lOG);, December; 1982,

Wesson; C:, Deno; S.; Mirkin, P., Sevcik; B.; Skiba; R.; King, R.,

Tindal, 6., & Maruyama,_ G. Teaching structure and student;aehievef

ment EEfects of curriculum-based measurement: A causal (structural) “

anaixsis (Research Report No. 105) December,; 1982.

Mirkin; P: K.; Fuchs; L. S., ‘& Deno; S. L. (Eds.). Cahéiaéraciaaseic:

designing a continuousmevaluation system: An integrative review
(Monograph No. 20). December, 1982

Mirston, D., & Deno, S. L. Implementation of direct and repeated

measurement in_ the school sett;ng;(Résearch Report No. 100).
December , 1982

e 38

M




\ i
Deric, S. L., King, R., Skiba, R., Sevecik, ﬁ;, & Wesson, C. The structure
¢ nstruc on-ra ne scals : { n Léﬁhﬁ,iC}:ii
characteristics (Research Regort No. 107). _January, 1983,

Thurlow; M. L., Ysseldyke; J. E.; & Casey, A. Criteria for identifying

.LD students: Definitional problems exemplified (Research Report
No. 108). January, 1983.

Tindal, G., Marston, D., & Deno, S. L. The reliability of direct and
repeated measurement (Research Report No. 109). February, 1983.

Fuchs, D., Fuchs, L. S., Dailey, A. M., & Power, M. H. Effects of pre-
test contact with experienced and inexperienced examiners on handi-

kiﬁé; ﬁ.‘P., Dehd, S., Mirﬁih, P.,ﬁ& Wessbn, é. iﬁeieffeetsibfiingxﬁirAg

(Reséarch Report No. 111). February, 1983.

meﬂtaleeen Y

] 'Tindal c., Deno, S. L., & Ysseldyke, J. E. Visual analysis of time )
' : series data: Factors of influence and level® of reiiabiii;x»(ﬁesearch,
’ Report No. 112). March 1983 : b

Tindal, G, Shiﬁﬁ, M., Fuchs,'L., Fuchs,. D., Deno; S., & Germann, G: The
teehnicalgadeqpaqy of _a basal reading series mastery test (Research”’

Report No. 113). April, 1983.

Deno, S.
parents, regular classroom teachers; and administrators using _

systematic formative evaluation (Research Report No. 114) April,
1983. ; it

'é&
Wesson; C. . Two student self-management te&chnique
érqgram modification (Research Report,No. 115) . Gmril 1983.

Weéééﬁ,.’., Skiba; R.; Sevcik; B.; King; R.; Tindal G.; Mirkin, P.; &
Deno,; S. The impact of the structure of instruction and the use of
tecﬁﬁicéIIXEadeguate instructional data on reading improvement
(Reseafrch Reﬁért No. 116). Ma¥ 1983. <

ﬁééson, C Teacher vs student selection of instructional activities
(Research Report No. 117) May, 1983

Tindal, G., & Deno, S.

Je series data (Research Report No.

118). June, 1983.

Skiba, R. S.° éiaasrcoﬁ,Béhauicr*ﬁaﬁageﬁéﬁti A review of the literature
(Monograph No: 21), June, 1983. .

academically engaped? Aeademic responding time in different instruc-
tional ecoldgies (Research Report No..119). June; 1983. '

: \ ' - . <AL
— . 2;72 . 5?.




: v .

o Fﬁ&ﬁé;ﬁ;;rg.;‘béﬁdi,é. L., & Roettger; A: The effect of altérnative

d;;a:ﬁtiliZétidh—rgieQACﬁgspeligng achievement: ' An n of 1 study .
(Research Report No. 120) . June, 1983. ; :

= Skiba, R.; Sevcik, B., Wesson, C., King; R.; & Déno, S. The non-effect

N of §fdtésézprbduccfvaiiables_iﬁ*Eégﬁﬁféé classrooms (Research

Report No. 121). June, 1983: : : <

‘Fuchs; L.:Tindal, G., Shinn, M., Fuchs, D, Deno, S., & Germann, G. Tech=
nical adequacy of basal readers' mastery tests: The Ginn 720 series

(Research Report No. 122). June; 1983. ' -

W

L o o L P ) :‘77” , o N .
/ Tindal, G., Germann, G.; Marston, D., & Deno, S. :The effectiveness of

speci ocation: A direct measurement approach (Research Report
No. 123). June, 1983. . ‘ _ - c

Seveik, B:, Skiba, R., Tindal, G., King, R.; Wessom; C.; Mirkin, P., & -
Deno, S. Curriculum-based meastreent: Effects on instruction, | 3

- teacher estimates of student progress, and student knowledge of
performance (Research Report No. 124). July, 1983. ; :

Character-

Skibi, R., Marston, D.; Wesson, C., Sevcik, B., & Deno, S. L.
D N 2

istics of the time-series data collected through curri
readlng measurement (Research Report No: 125). July, 1983.

y & Practical imp{tica-
.tions of research on referral and opportunity to learn (Monograph
No..22). July, 1983. . ;

+~- Ysseldyke, J., Christenson, S., Graden, J:, & Hill; D..

‘ Marston, D:; Demo; S., & Tindal, G. A comparison of standardized achieve-
P ‘ ment tests_and direct measurement techniques in measuring pupil
- progress (Research Report No. 126): July, 1983.

‘wchs. D.. Fuchs, L. 8., Tindal, G.; & Deno; S. L. Vardabillty of perfor-
mance: A "signature' characteristic of learning disabled children?
(Research Report No. 127). July, 1983: '

. fihdéi;”c;;rfﬁéﬁéiiili-éucﬁé, D., Shinn, M., Deno, S.; & Germann, G. Ihé_.
i - technical adequacy of a basal series mastery .test: The Scott—-Fores=—

man reading program (Research Report No. 128). July,; 1983.

Fuchs,; L.=S., Fuchs, D.; & Deno, S. L. The nature of indccuracv among;
readability formulas (Research Report No. 129). July, 1983:

Fuchs; L:; Tindal, G., Fuchs, D:, Shinm, M.; Deno, S., & Germann; G. The
technical adequacy of a basal reading mastery test: Thé Holt basic

‘Teading series (Research Report No. 130). July, 1983.

Ysseldyke, J. E., Christensonm, S., Algozzine, B., & Thurlow, M. L. . Cldss~
’ :cﬁmgteagﬁéf§{7éttribﬁtibh§—fér—sgudenté éiﬁiﬁiiiﬁg'diffétéﬁegbehayioné .
(Research Report No. 131). July, 1983.. T ' :

-




[ ’ t
o s ) -
Tindal, G., Germann, G., & Dchb, S. D4scriptlvu research on the Pine
County jiorig: A'eomﬁiiaékéwgof findlngs (Rescarch Report No. 132).
July, 1983. ,

5

*SRiba, R. J. The rvlationship between clase ' men@trau.gigs
and student wisbohaviors (Rescarch Report No. 133). July, 1983,

Fuchs, D., Fuchs, L. S., Power, M. H., & Dailey, A. M. Systematic bias
iii thesassessment of Wandicapped children (Research Report No: 134):
July, 1983. , N .

Fuchs, D., & ruchs, L. S. The importance of scorer bias to handicapped
pregchoolers' stronger performance with famxitar examiners (Research
chort No: 135): July, 1983. °

’

10bter, G G., Ysseidyke, 3. E., Casey, A.; & Thurlow H. L. Tﬁe

Report No 136) August, 1983
Potter; M. L. Instructional docision-making practices of teachers of
learning disabled students (Research Réport No. 137). September, 1983.
_ . v . .
Skiba, VR.; & Deno; S. A correlational analysis—eéjeh' proper—=
ties of timd-series. data and their re 1P ent achieve- .
ment in resource classrooms (Research Report No. 138) September, 1983: Q

Potter; M. L. Dec151on resea;ehgandgl£sgapplication to educationai

scttinpgs: A litcratire review (Monograph No: 23) September; 1983.

4

.
i

ERIC

Aruitoxt provided by Eic:



o
IC

‘a
7 Y
. ! |
| v
v
N
~
.
. ‘ |
+
’
v




o
ERIC

Full Tt Provided by ERIC.

’

[ 4]



