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ABSTRACT

Barbara J. Frzagka

The Effeets of Active or Passive Error Carrection Procedures on the
Learning, Genernlization, and Maintenance of Math Facis
by Students with Multiple Handicaps

1996

Dr. Jay Kuder
Research and Seminar in Special Education

This study examingd the affects of active or passive error correction procedures on
the learning, generalization and maintenance of math facts by students with mulriple
handicaps. The hypothesis stated that studenrs acrively invalved will exhibit greater
success in learning their facts. Using an alternative treatment design, six students from
Midway School, Eumbertan, New Jersey, were introduced, taught and tested on ten
flashcards each week for four weeks. Students received the correct answer from an
instructor when an error was made. They in turn, either repeated the problem and answer
or listened attentively to the instructor's corrected answer, Active Student Responses
{ASR) was compared to No Responge {NR) Error Correction by looking at ¢ach
ingtrugtional period, Same-Day Test, Nex(-Day Test, Generalization Test and
Maintenance Test for the six students  Results showed that students performed very
closely between ASR and NR responses on a short-term basis but the resnlts of lenming
and retaining facts over time show ASR responses 1o be stronger. It was also noted that
individual differences in ability level and motivation among students may have also played
a role in assessing the student's ability to learn the math fhets. Fuhare research should look
closer at individual ability levels as well as a lonper range of time to exhibit the retentios

of math facts.



MINI-ABSTRACT

Barbara I. Trzaska
The Effects of Aciive or Passive Error Correction Procedures on the
Learing, Generalization, and Maintenance of Math Facts
by Students with Multiple Handicaps

1996

Dr Jay Kuder

Research and Seminar in Special Education

Two vartables, Active Stadent Response (ASE) and No Response {NR), were
ewamined to determine in what condition a student leamns, peneralizes and maintains math
facts most efficiently. Depending on the mdividual's ability level, this study indicates that
initially, learning takes place in beth conditions but over time an active student retaing and

exhibits more facts than a passive listener.
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CHAPTER ONE

INTRODUCTION

Throughout a child's edeeation, there are certain facts or skills that would require
memorization, The need to memorize i two-fold. One reason would be fo produce
automaticity in reproducing most frequently used words or facts which contrtbutes to
fluency in that fact. The other reason is to allow students te focus on comprehension
while freeing themselves from active word or fact recognition, freeing themselves of
murndane activities to allow themselves to proceed to higher thought processes. They
could be memorizing math facts in addition, subtraction, multipication or division which
are the precursors to being able to accurately and efficiently perform each of these
processes. Or it could be sight word vocabulary which would be necessary to know along
with the ability to sound out words from ther phonetic pronounciation. Or it could be
science or social studies vocabulary or facts that require the attainment of facts for the
scaffolding process that are not automatically a part of a person's knowledge-base.

In my teaching experiences, T have worked with flashcard procedures that
strengthen the slalls of students. [ have not focused on which characteristics of error
correction given to each student would produce effective results in the studentis
acquisition of the given facts  If students were given specific feedback during a flasheard
procedure, either to elicit a response from them or to just have them listen to a teacher's
response, would their performance be more successfiil with one of those forms of error

correction”?



Research in this area has been done using sight words (Barbetta, Heward, Bradiey,
& Miller, 1994) (Barbetta, Heron & Heward, 1993); science vocabulary {Drevno, Kimball,
Possi, Heward, Gardner & Barbetta, 1994); and geography facts {Barbetta & Heward,
1993). These studies found that students performed better when they repeated the
teacher's model of the correct response following their error (ASR error correction or
active student response) rather than just listening to the teacher's modeling without
responding after each error ( no-response, or NR error correction). I am interested in

extending these studies to the area of mathematics.

STATEMENT OF THE PROBLEM
When school age children who are neurologically impaired or muliiply
handicapped are asked to memorize math facts, which type of error correction procedure,
Active Student Response Error Correction or No-Response Error Correction, will be

more effective?

HYPOTHESIS
It is my belief that students learn most effectively by being an active participant and
responsible for their own leamning  Therefore, by giving them the opportunity to respond
with the correct response, immediately following their incorrect response, will reinforce

their positive growth with that individual skill.

DEFINITION OF TERMS
Active Student Response Error Correction- When a student incorrectly answers a math
fact, the teacher will model the fact with it's appropriate answer and the student will repeat

the problem and the corrected answer.



No-Response Errvor Correction- When a student incorrectly answers a math fact, the
teacher will model the fact with it's appropriate answer while the student views the
flaghcard,

Neurologically impaired- According to the New Jersey Administrative Code mezns "a
specific impairment or dysfunction of the nervous system or traumatic brain injury which
adversely affects the education of 2 pupll. An ¢valuation by a physician trained in
neurcdlevelopmental assessment is required.”

Multiply hondicopped- According to the New Jersev Administrative Code means " the
presence of two or more educationally disabling conditions which interact in such 2
manner that programs designed for the separate disabling conditions will not meet the
pupil's educational needs. All evideni educational disabilities shall be documented.
Ehgibility for speech-language services as defined in thig section shall not be onge of the
disabling conditions which forms the basis for the classification of a pupil as 'multiply
handicapped’. Evaluatzon by all specialists required in this subseciion for the separate
disabling conditions being considered for the determination of ‘mulriply haadicapped' are

regured.”

FURFOSE

Memorization of facts is a necessity towards acquiring, maintaining and
generalizing information needed towards further educational growth. How to educate our
youth in a way that best utilizes time and energy should be a prerequisite for teachers in
their classroom instruction. The feedback of teachers to the student's response and the
students active participation in their learning process could be an important factor in a
student's overall acquisition of necessary skilis, If the results are similar as far as the
attainment of skills with multiple subjects, would it not behoove all teachers to become

aware of this procedure and begin utilizing it?



CHAPTER TWO
REVIEW OF THE LITERATURE

Effective instruction is being challenged in our school systems today. Are our
educators providing erough stimulation and motivation for our children to learn? New
Jersey Governor Whitman in her second Staie of the State Address said, "Every piece of
evidence... convinees me that the future prosperity of our state depends on the richness of
the education we provide 1o our students. The quality of life in thig state tomorrow will be
directly determined by the quality of education we provide to our children today."
(Martello, p. A6} If this is to be justified, efficient and effective education needs o be
brought 1o the forefront so that educators will use in their classrooms what has been
proven to be successful in research.

Success for the students is the key to learning (Stavin & Madden, 1989), Al
studemnts, regardless of their ability level, should know that their experiences in school will
nuriure a love for learning,. Many students become "burned out” from the amount of
frustrations and Ladlures they fzee m school. ClifTord (1990} siates that constraint gives a
person the desire to escape, freedom gives a person the desire to explore, expand and
ereate,

Teachers should set goals and expectations for their students to strive for. An
effective teacher assumes the responsibility for a student's learning outcome by
commmunicating what is expected and why. Allowing the student to be an active participant
in a proactive environment, enhances their performance rate in the classrocom.

{Christenson et, at, 1989, Porter & Brophy, 1988)



Time spent on instruction should be monitored by the teacher because itis a
valuable commodity within the ¢lass day. Too much class time is spent with the student
only listening and attending to what teachers are saying or doing Students should be
actively engaged n responding to their learning. According to Greenwood, Delguadid &
Hall (1984), active academic responding time 15 a stronger correlate of achievement than
engaged time. Engaged time includes attending, which is considered a passive response
with less impact on student achievement,

Effective programs have comprehensive published instructional material Remedial
and prevention pregrams have intensive one to one tutoring or computer assisted
instruction.  Student's progress is assessed frequently and nstruction is adapted to
individual needs.(Slavin & Madden, 1989)

Students should be provided with strategies for monitoring and improving their
own learning efforts. Knowing about the subject matter, as well as the misconceptions of
ideas that interfere with their learning, are as important as the learning itselffPorter &
Brophy,1988). Effective teaching and feedback mereases the student's opportunity to
respond by providing cues and prompts that lead the smident to the correct answer and by
carefully sequencing the instruction to maintain high rates of student accuracy
(Christensoi et .at., 1989}, Feedback should be specific regarding the exactoess of the
student's response as well as contain task-specific praise or encouragement.

There are a multitude of different types of teacher modeling and feedback
methods that have demonstrated what could work if used in the classroom. A study by
Perkins{1988) on oral reading errors of children with learning disabilities worked with
forty-gight boys in grades one through four. They read consonant-vowel-consonant
nonsense words that were randomly assigned to one of four treatment conditions: general

feedback, corrective/ modeling, corrective/ sound-it-out, and no feedback.



The results of Perkin's study show that "any type of feedback is superior to no
feedback and the corrective feedback techniques of modeling and sound-it-out produce
the highest correct response tates” (p. 247). Although modeling showed the most
improvement immediately, Perkin's study indicates that measuring progress across time
shows the most decline in maintaining the sight words. So feedback 1s necessary, but how
does one parrow in on what specifically will work?

Barbetta, Heward, Bradley & Miller (1994) studied learning and maintaining sight
words effecis using immediate or delayed error correction on the performance of students
with developmental disabilities. In their study, four students, aged 7 to 2 from a self-
contained classrcom used a flashcard procedure under these two conditions. The timing
of whole-word error correction with an active student response either immediately
following each error on a trial-by-trial basis as opposed to delayed uniil the end of the
session on a massed practice basis was researched.

The results of this study showed that stadents' performance improved more with
immediate error correction than with delayed error correction through the learming process
(44% more correct responses}, same-day tests (89%), nexi-day tests (88%), and
maintenance tests (M=85%). Taking this another step, if feedback given immediately
shaws more promise, does the way it is given, i.e., flasheard, videotape or in the natural
environment influence the amount 2 student learns?

Cuvo & Klatt {1992) did an interesting experiment that used informational,
warning or safety signs from the commumity that should be familiar within the environment
2§ the sight words for six mildly or moderately mentally retarded junior ligh students to
learn.

Thirty stens were divided in thirds so that the students would be exposed to the
sign either by flashcard, videotape of the sign or within the community in it's natural

environment,



Students were given the prompt, "What does the sign say?" and "What would you
do if you saw that sign?" for all conditions The results were positive with all three
conditions. The students were able to learn the given sizns within the criteria set-up,
maintain the sipng aver time, and eeneralize them into a new domain of community sight
words  The study showed that with using constant prompt delay procedures to transfer
stimulus control, mildly and moderately mentally retarded students can learn mformation
easily and rapidly through flashcards or videctape. Learning can oceur through different
mediom as long ag the student remaing active in it's process. Prompting a response is
motivating the student to respond quicker and with ease. What would the difference be
between prompting and modeling by the teacher? A study by Espin & Deno (1959
described their research with primary grade children with learning disabilitics who worked
with two dilferent feedbacks- teacher modehng and teacher prompting- while these
students were learning gipht words Tlsing a multi-element, alternating treatment,
experimental design, students were given three seconds to read Hashcards from the
unknown dolch list or basal reading text words the best they could.  If there was no
response or there wag an error, hy random selection the teacher would model or prompt
the error correction. When the teacher would model/prompt the ¢orrect word, the student
was given three seconds to respond again, if the answer was incorrect, then the teacher
wionld model/prompt the word a second time with the student being given thiee more
seconds to respond. I there wag 0o response the teacher would meve omo the next card.
Short term follow-up was one month after the final sessions and long term, follow-ip was
after three months.

The results indicated that modeled wards were read more than prompied words
during training and after the follow-up. A preater percentage of worda were remembered

with the modeling feedback stratepy



To pontimie with 2 similar feedhack: strategy that has concentrated with modeling
and prompting is a study by Barbetta, Heward & Bradley {1993). Five students, aged B to
3, in a self-contained developmental disabilities class, were to learn sight words from 2
teacher modeling with 2 whole word correction or by a phonetic prompt error correction.
A sat of fourteen unknown words were initially infroduced or a next day test was given,
followed by an instractional peried using whale word or phonetic -prompt error
comrection, tollowed by a same day test. After 1 or 2 weeks a maintenance test was given
an previously leamed word sets. The results show that whole word error correciion bad a
stronger autcome in obtaining higher scores with same-day and next-day tests as well as
each students mdividuai performanece during their instruction than did phonetic-prompt
eror correction. The bottom line in all this information is that the student is the active
participant in the leamning that is going on

Active participation has been explored by researchers. Patton and Hales (1984)
believes that "active participation forees the teacher and student in the leaming process to
spend propostionally more time and acrivity doing something that requires thinking,
responding and verifying what the learner does and does not mow." (p.214) In their
study, they tock a topic not dealt with in four fifth grade classes, probability. They
assigned two classes to recetve active student participation during the instructional period.
The students wers told 1o solve the problem on their own and then show their answer
which the teacher visually corrected for correct responses, as oppoged 10 the othey two
classes that bad no student participation  The teacher worked the problem on the board,
explaining the procedure. All classes were given posticsts to verufy what was learned, it
was praven thar a student's learning is effected with active participation on a posttest with

higher mean scores.



An unknown topic irrelevant to firrther success in the classroom was reseszched,
but what about material necessary for a students growth and development within the
school year? Barbetta, Heron & Ieward {1993) investigated the effects of sudent's
actively responding during error correction on acquiring, maintaining and generaiizing
gight weords by students with developmental disabilities.

In thig study, atx students, aged 8 1o 9, from a primary self contained class for
students with developmental disabilitics were individually assigned iwenty unknown sight
words to leamn. Using an slternative treatment design, cach 12 to 15 snmuie session
consisted of an initial introduction to the words/next-day test, an insiructional period
going three rounds of randomly addressed ASR or NR enror correction and verbal praise
with each sight word, and a same-day test, After one and two weeks, & test reading
sentences with the newly leamed sight words from the previous week was adminstered.

There were seven dependent variables accounted for, number of comrect
1epponses during mstruction, during same-day tests, the number of comrectly read words;
during next-day tests, the number of words read cormrectly, percentage of words read
correctly on their next presentation (NTCs), from a two week mainfenance tests, the
mumber and percentage of words read conectly fiom previously lezrned words; number
of words read comrectly in sentences on two of the eight word sets for five out of six of the
studenis.

The results keep pointing to ASR error correction as the hast outcome, The
number of responses in ASE. error correction was always 30 because a correct response
wag the wikipl ¢orrect practice thal respomses plus the responses made during emror
gorrection. Whereas the mean NR response for the six students was 12.6. Both same-

dav(80%) and nexd-day(77%0) tests shows higher percentages foi correctly answered sight
words for all the students. During the instruction, all & students made more initially

gorrected tesponses during ASR error correction than NR. error correction. On just-



corrected words, five of the students read more words following ASR than NR error
correction, the sixth student scored identically on both ASR and NR error correction yet
made more mustakes with NR error correction, Five of the students maintained more ASR
SITor correction words on tests given two weeks later. One student performed the same
on both error  corrections but learned 19 more words with ASR ermror correction, When
asked to read previously learned words in a sentence, only twe students had a higher
percentage with ASR error correction than NR error correction, three other students did
the same or a kitle higher with ASR error correction.

The mterest continues if a student is responding actively on sight words and shows
improvement, what abot geography facts which is more complex to learn? In 1993,
Barbetia & Heward reported an experiment which investigated the effects of active
student response during error correction versus no response of the student during error
correction on the appropriation and preservation of geography facts of students with
learming disabilities.

In this study, three smudents, aged 10 and 11, from a self~contamed class who were
mainstrearmed for geography, attempted to learn unknown capitals of states and countriss
on six dependent variables { number of ASE; percentage of correctly stated capitals during
practice trials; carrectly stated capitals on the next-trial corrects or NTCs, same-day tests
correctly stated capitals, next-day tests correctly stated capitals, correctly stated learned
capitals on maintenance tests).

Using an alternate treatment design, seven ASR capitals and seven NR. capitals
were randomly selected and taught during the mstructional period. Each session consisted
of an initial introduction of the capitals or next day test followed by an instructional period
of three rounds of the fourteen capitals followed by a same day test which was then

followed by a2 maintenance test if necessary.

10



If a student responded carrectly to a geosraphy card, a short verbal praise was
spoken by the researcher with "Good'" or "Right!". Turing instmiction if a student mede 2
mistake on an ASR capital, the researcher showed the answer and said, "No, iis
What capital?” The correct answer was followed by "Good" or "Yes" and the next card
whs presented. When a student was answering io an NR capital, the correct capital was
siown while the researcher said, "MNo, its . Look at it." Praisc was given for
paymg attention occagionally with, "Good looking" and the aext card was shown,

The resuits of the study demonstrated that morte aciive snident responses were
wade from ASR arror correction because the student would respond with 21 correct
responses each session yet not always respond favorably with the no respanse error
correction {mean 7.3). ASR error comrection capitals scored higher than NR error
Gorrection in both the same-day (66%) and next-day tests (77%). There were Gfteen more
seography facts learned with ASR ¢rror correction than with NR. cror corredtion.

In 1994, Drevno, Kimball, Possi, Heward, Gardner & Barhetta conducted another
study which repiicated two other studies they had previously conducted ¥n this study,
they examined the effects of active student response during error correction on the ability
ta intially learn the facts, the ability (o retain the facis over time, and generalization of
science vocabulary by elementary students,

I the study, five students were assipned twelve unknown science (erms fo learn.
Draring the instructional period, the student was asked to answer the definition of the
science term using an alternative treatment desizn, with each word randomly assigned
ASFR or NR error correction on seven dependent variahles (percentage of WTCs- next-trial
corrects, number of same-day test delinitions said correctly, percentage ol mamienance
tests learned definitions said correctly after ong weelk, percentape of maintensnce and
generality tests written correctly after one weelk; percentage of end-of- the- study learned

definitions said correctly).

11



When a student answered incarrectly, the researcher would either tell the answer
and have the student repeat the answer (ASR) or the researcher wonld tel the answer and
have the student attend, only listening, to the answer {NR). During each session, there
would be an mitial intraduction or nexy day test, an instructional perlod where the
researcher would give feedback for an ineorrect angwer, and a same day test and/or post-
test.

The results indicate that students learned more science facts through the ASR error
correction technique as opposed to the NR error correction technique. Even the practice
trials and N'TCs indicate 50% mare ¢orrect responses during mstrection.  These results
indioate that ASR error correction has better outcomes than NR error ¢correction with
more complex academic tasks like science terms and that the effects are similar with both
regular and special education children.

My siudy is a replica of three previous studies regarding the effects of active
student responses with ermor correction procedures.{Barbetta & Heward, 1993, Barbetta
& Heward, 1993;Drevno, Kimball, Posar, Heward, Garduer & Barbetia, 1994), The
studies were across different curricular areas- geography fets, sight word vocabulary and
science vocabulary, but were still covering whether a student would learn more effectively
with active participation after an error was made or with a passive, listening oaly respoase
to a teacher's correction after an error was made. One of the three studies examined
students i elementary classes in general while the other two looked at the eflects with
students with developmental or learning disabilities.

All findings indicate that students who are aclively invelved in their academic
learning, classified or not, are able to perform better during their instruction, learning from

thelt instruction, and maintaining and generalizing these skdlls over dme.

[2



In my study, [ will be examining the acquisition of math facts in addition,
subtraction or multiplication, using Agfive Student Response versus No Response Emor
Correction during Instruction, Same-Daay Testing, Next-Day Testing, & written test of
facts acquired over each week, and a written post-test after one week. Thope to

reproducs and extend the previous findings inte the mathematics curricular area,

13



CHAPYER THREE

DESIGN OF THE STUDY

POPULATION FOR THIS STUDY

The population for this study consisted of six students, ages 8 through 12 from
grades one through six attending the Midway Schoal located i Lumberton, New Jersey.
Midway School, which has been in exdstence for about tweniy years, is a non-profit
orgamzation serving a population of children who are multiply bandicapped or
neurologically impatred. It 1s a small, fanmlv-onented type of school, gving students the
opporcunity to grow and mature in &n environment that is mirturing ang caring towards
their disability. The sending districts are Mt. Holly, Bordentown, Willingboro, Pembertan,
Browns Mills, Fort Dix, and even districts from the shore. Midwav School gives the
student a chance 10 g0 hack to the public school special program when they're ready to or

after time has passed, when possibly another placement would be more appropriate.

METHOD OF SAMPLE SELECTION
Inttial interviews with the pringipal and idbhadual teachers for thase studerns
determined which students would possibly meet the criteria for inclusion into this study.
A letter for parental consent was sent home with esch student. Although [ wilt be the one
conducting the research, I do not have any background information to know if each
student meets my individual criteria. The final decisions were made by the student's
classroom teacher based on the return of the consent form and the student meeting the

follewing criteria:

14



1. A child with special needs

2. Counfs on his/her fingers or who doesn't know their multiplication facts
3. Good attendance

Goad health

Parent stability

& o e

Mo major behavior problems
7. Parent consent form returned and signed

The students who partictpated in this study are considered to be nenrclogically
impaired or mulipty handicapped. All of the students who participated in this study have
experienced some degree of difficulty in learning thelr math facts. It was determuned by
their teachers and parents that one to one instruction with their math facts would be
beneficial to them.

DESIGN OF THE RESEARCH

An alternating treatment experimental design was used to determine the differing
effects of Active Student Response (ASR) and No Response (WR) Error Correction while
instructing students with math facts. Both types of error corrections oceur after an
incorrect Tesponse was given by the student. With Active Student Response Emor
Carrection, the instructor repeated the problem with the corrected answer and the student
repeats the entire problem with the corrected answer. No Response Error Comrection 15
sumilar to Active Student Response but the student only histens to the instructor's
correcied response, they do not respond verbally with the corrected problem and answer.

PRETESTING

Each student was asked to give an answer to math facts, either addition,
subtraction or multiplication based on the individual's abiity, The correctly stated facts
were separated from the incorrectly stated facts Each incorrect fact was presemted two
times as 4 check that the fact was unkaown. These facts were used as the facts to be

iearned during the research.
15



Each week five math facts with ASR error correction and five math facts with NR
error correction were taught. The random order of the cards with the two emror corrective
feedback conditions was done by quickly shuffling the entire set of ten math fact cards

{5 ASR and 5 NR) following each ingtructional round and caclt testing session.

DEPENDENT MEASURES
Number of Active Studeni Resporises
During the instructional period, the number of correct responses on ASR and NR,
errar eorrection was counntedd  Initially correct responses phis responses made during
erTpr-cotrection trials were included on the ASR error correction response. Omnly the
stially ¢cosrect responscs were recorded on the NR emrer-correction response, sxoept

when the student unconsciousty responded verbally after the teacher model.

Percemiage of Corrected Facis Stated Correcily on their Next Presenigiton (referred 1o as
nexi-trigl correct, NI1()

The measurement of math facts thai were siated correctly following an emor and
erTor correction technique, were noted by ealculating the percentage of facts imown. All
responses from the next-day trials, instructional period and same-day trials were included

in the anatysis of NTCs,

Merth Facits Stated Carrectly on Samne-DNay Tests

Each day following the instructional period, the student was shown their math
facts for them to recite the answers within the thres to fve second time period, There was
no response from the researcher, yet the student was shown the correot answer at the

bottom of the math fact problem, Thelr regponses were reeorded.

16



Matk Facty Staved Correctly on Nexit-Dgy Tests

On the second through fifth day, each student was initially shown the math facts
from the previous day to "see what they remembered from yesterday." Their responses
were recorded with ne feedback from the researcher, other than showing the flashcard

with the correct answer,

Number of Math Facis Written Correctly Following the Last Session of the Week on a
Written Generalization Test.
All facts were wiitten three times on the generalization test that followed the last

day of instruction. The number of correctly written facts were recorded.

Number of Previcusly Learned Math Facts Written Correctly on a One-Week
Maintenance Tesr.

The maintenance test that was admunistered the previous week was regiven. The
mimber of these previcusly learned math facts written correctly on the ane-week

maintenance test was recorded.

PROCEDURE

Ten unkmrown facts were selected each week for four weeks. They were written o
3 by 5 index cards and ASR. or NR error correction was randomly selected for each fact.
Fach student was seen for 10 to 15 minuies each day.

On the first day of each week, the student was introduced fo their new facts. On
the other four days of that week, the students were asked to show the researcher what
facts they remembered ffom the previous day. No responses or praise was given by the
researcher but the students were shown the correct answer with each reply. Their

regponses were recorded as the next day test.

17



An instructional peniod followed, where the student would state the
problem and the answer 10 the math fact within three to five seconds. Some of the
students coukd not perform under pressure 50 the three second time limit was extended for
them. If a correct response was given by the student, the researcher would give positive
praise and go onto the next flash card. If an incorrect response was given by the student,

the researcher would respeond in one of these two ways:

Far an Active Stident Response (ASR) Error Correction” The researcher said,
"No, this fact is . Say it." Then the researcher gave the student verbal praise like

"Yes, that's the comrect answer.”

For a No Student Response (WR} Error Correction: The researcher said, "No, this
fact is . Look atit." Then the researcher gave verbal praise for atiending like "Good

looking.”

Each series of ten facts was repeated three times and the student's response was
recorded. The pile of flashcards were shuffled in-between to vary the order of the cards.

Folawng the instructional period each student was given a same day test. This
was done by flipping through the ten flashcards while the student announced it's answer.
The correct answer was shown but no response from the researcher was given. Their
responses were recorded and the session ended.

On the last day of the session, the students were siven & written generalization test
and a one-weck maintenance test. All the facts from that week and the previous week
were repeated three times on a page to verify the acquisition of the facts, The correct
answers were recarded according to theic ASR or NR error correction technique during

the instructional period.
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CHAPTER FOUR

PDATA ANALYSES

The purpase of this siudy was to evaluate the etfectiveness of 2 student’s active
involvernent (ASR or active student response Srror carzecion) versus a listening
attentivencss (MR or no response error corrgetion) 1o an ingtructor's verbal corrective
teedback My hypothesis was that students leam most effectively by being an active
participant and responsible for their own learning, T felt that if students were given the
opportunity (o respond with the correct response immediaiely Iolowing their incomeci
response, it would reinforee their positive prowrh with that individual siall

Druring this study, all students were pretested with the appropriate math flask cards
in addition, subtraction or multiplication. A "Fast Facts Matrix", developed by Ted 5.
Hasselbring and Laura I Goin (1989) was utilized to plot ktown and unkenawn faets,
Addition facts were the firet proup of facts to be pretested and tanght When all addition
frets had magtery or exposurs, a subtraction pretest was administered and 2 new matrix
developed. Finally, multiplication facts were introduced when all addition and subtraction
facts were erther known or ysed in the research from the previous weeks.

Student 1 had three weeks ol addition and one week ol sublraction. Stedent 2 was
absent the final weel of my research and had three weeks of addition introduced. Student
3 had two weeks of subtraction and two weeks of mulitplication. Student 4 had four
weeks of addidon. Student 5 had two weeks of addition, one week of subtraction and one
week of multiplication  Student & had four weeks of addition.

The data for this study was obtained by analvzing the dependent variables stated
earlier in Chapter Three
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Nuniber of Active Student Responses:

When comparing ASR ervor correction with NR error comrection there were more
active student responses during the ingtruction period. This was due to the fact that active
student responses per session was a constant 15 responses for each student (those facts
originally stated correctly by the student as well as those verbally corrected by the student
following the instnpctor’s corrective feedback), whereas the mean number of active student
responses per session for each student with NR error correction {those facts originaily
siated correctly with some inadvertent corrections by the student following the instructor's
corrective feedback) was:  Student 1 - 10.65; Student 2 - 7.3; Student 3 - 12.65;

Student 4 - 8.75; Student 5 - 13.15; Student 6 - 6.3; {group mean of 2.8 active NR

shdlent responsges per session).

Pracrice Trials Siated Correctly:

Practice trials or the instructional period are the three sets of ten fashcards
reviewed each day where the error correction procedure takes place. Prior to the Practice
Trials is the Next-Day Test or the introduetion of new facts. Following the Practice Trials
15 the Same-Day Test and on the fifth day, the written Generalization Test and written
Maintenance Tesi.

When compating the total number of intially correct responses on math facts
between ASR error correction and NR error correction with the mumber of instructional
trials held constant under both conditions, the results, as indicated in Table 1, show that

the sum total for all six students was 17 more ASR responses that NR. responses.

20



Number and Percenlage of Corvected Facts Stated Correctly on their Next Preseriation
{Referred iv as Next-Trial Correct, NTC):

Table 1 illustrates in the two righi-hand columns that four out of the six studentis
cotrectly angwered more just-corrected math facts during their next presentation (MTCs)

with ASR emror cormrection than with WR arror correction,

Table I. Percentape and NMumber of Correct Responses during Practice Trals apd
Corrected Responses Stated Correetly on their Next Presentation

Practice Trials Next-Trial Corrects

ASE NR ASR NE
Student
1 72% T1% 59%4 60%G
217a 213 J9/%3h S2/40
2z 57% 4904 51% 33%
129 116 40/98 18116
3 B0 B49%4 A409% 32%
240 233 24/at 15/47
4 53% 570 480 30%4
190 171 53110 30128
3 21% B58% B0% 36%4
244 265 45/56 30/35
5 43% 40% 31% 2405
130 121 53/16%2 A2/179
Gfmlp Mesn b 7% a5 7% 47 % 30 3%
Group Total 1150 1133 2737574 234/595

1) Numbers represent the total number of correct responses. Total posstbie is 300
{Srudent 2= 225} per st

b) Numeratar represents total member of next trial corrects, denominator the total number
of errors during practice triais.
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Math Focts Stated Correctly on Some-Diay Tests:

Each student was given 20 same-day tests immediately {ollowing their ingtrucion |
except for Student 2 who was given 15 same-day tests hecause he was ahsent for the last
week.., Figure 1 illustrates their performance on these tests. Same-dzy test scores on ASR
facts were higher than scores on NR facts on 33 (299%) of 115 tests, the same as NR. facis
on 44 tests (38%), and were lower than scores on facts instructed with NR error
correction on 38 (33%) tests.

When ASR and NR. Ermror Correction were compared on each successive day of
ingtruction, the proup mean same day test scores across all math Bt sets were:

Day ' ASR=103, NR=100; Day 2 ASR =153 NR=162; Day 3 ASR=122 0 NR=
18.3; Day 4: ASR=20.0, NR=22.0; Day 5: ASR=21.2, NR=23.0 (TOTAL MEAN:
ASR=1%.0; NR= 1%.1}.

Moth Focts Staded Correctly on Next-Day Tests;

Five of the six shidents were given 10 next-day tests; student 2 was given 12 tests
as illustrated in Figure 2. Next-day test scores on math facts trained with ASR error
correction were higher than scores on NR math facts on 26 (258%) of 92 tests, the same as
NR. math faots on 472 tests {(46%), and lower than scores with NR arvor ¢ormection on 24
(26%) tests.

Ag a proup, the mean next-day test seores on each suecessive day of instniction
across all math fact sets were:
Day 1. ASR=14.25 NR= 14.0, Day 2: ASR=17.25, NR=17.0); Day 3: ASR= 210, NR=
21 . Day 4 ASE=1210, NR=200 (GROUP TOTAL MEAN: ASR~= 13.4; NR= {2.0).
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Figure 1. Number of math facts spoken correctly on Same-Day Tests siven direetly after
ingtruetion. DHanond data poinis indicate the number of respanses taught with ASR Error

Correction; square data points Indicate the number of responses taught with NR Error
Correction.
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Figure 2. Number of Math Facts spoken correctly on Next-Tay tests piven the day after
instructional period. Diamond data points indicate the number of correct responses on
facts tanght with ASR error correction; square data poims indicate the number of comrect
Lacts taught with R error correction.  Separate fact groups are indicated by breaks in
data paths.
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Number of Math Facts Written Correctly Following the Last Session of the Week on g
Written Generalization Test:

The number of correct facts during the final two sessions {Day 4 and Day 5) of the
Same-Day Tests showed the ASR error correction facts (64) to be lower than the total
NR error correction facts (78). Yet, when comparing the total nurmber of comrectly
written previously leamed facts, the group mean shows ASR facts (84 4%0 to be higher
than NR facts (80.7%).

Number of Previously Learned AMath Facis Written Correctly on o One-Week
Maintenance Test:

The total mmmber of previously learned math facts writien correctly on a one-week

Maintenance Test was higher with ASR error correction facts than with NR error

correction facts. {Group Total Mean: ASR= 76.5%, NR= 65.4%)
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Table 2. Percentage and Number of Correct Responses during the Final Same-Day
Written Generalization Test and on a One-Week Mamtenance Test.

Final Same-Day One-Week
Written Written
Generalization Maintenance
Test Test
STUDENT ASR NR ASR NER
1 100% B7% 22% 80%
11111a 13/15 9/11b 12/15
2 50% 83% 17% 17%
3/6 316 1/6 1/¢
3 100% 100% 100% 106%
19/19 20/20 [e/1e 20720
4 73% 90%% T3% 50%
8/11 /10 311 510
5 92% oL, 85% 21%
12/13 11/16 11/13 13/16
5 25% 4684 25%, 0%%
1/4 5711 1/4 0/11
Group Mean 84 4% 30.7% 76.5% 65.4%
Group Totals 54/64 63478 49/64 51778

2} Numerator equals the total number of correctly written previously learned facts on 2
Wnitten Generalization Test piven following the final day of instruction, The denominator
equals the total number of learned facts stated by the correct verbal answers on Days 4

and 5 of the Same-Dray Test.

b) Numerator equals the total number of correcily writien previously learnad math facts on
a written taintenance test given one week after instruction. The denominztor equals the
total mumber of learnad facts stated by the correct verbal answers on Days 4 and 5 of the
Same-Day Test.
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CHAPTER FIVE

SUMMARY AND CONCLUSION

in my study, T was interested in the effects of students' active involvement during
eror cotrection on their learning, generalization and maintenance of math facts. I
compared the rate of acquisition of math facts from cach of six students with multple
handicaps when exposed to the facts in two separate ways. One way, called ASR
response, had the students repeat the corrected answer to a problem they intially
angwered meormectly after listening to the instrector say that problem and answer
correctly. The second way had the students listen attentively to the teacher's corrected
response but not repeat the corrected answer following an imtial incorrect answer on their
part.

My hypothesis for this study was that students learn most effectively by being an
active participant and responsible for their own learning. Therefore, by giving them the
opportunity 1o respond with the ¢orrect responge immediately following their incorrect
response will reinforee their positive growth with that individual sidll.

As an exiension of previous research as stated in Chapter Two, 1 was anticipating
finding like results with a different subject area. In previous studies, the active
participation of students with erTor comrection procedures was stronger than z student
solely attending the correct response towards academic learning, ability to perform during
instruction, and maintaining and generalizing these skills over time,

My results indicate that on the surface, as the actual mstructional pertod is taking
place, the percentage of learned facts, whether being an active or passive student during

error correction, does not show any monumental difference. As an educatorin a
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classroom with my results, it would appear that a student is learning the facts necessary
regardless of therr participatton m the process of learnng, However, over time, n a long
range perspective, an active participant in error correction shows more recall than a
passive learner and it can be generalized from a spoken active role in learning onto a
written fact sheet over time.

One of the limitations of my study was that I was not the everyday instractor of
these students. Imtially they had a "getting used to me" period. To ease the transition and
attow the study 1o Llow smoother, 1 rewarded the students with stckers many tines during
each session as well as giving them a prize at the end of the week for attending. This
worked well in keeping them focused and the research progression yet I felt it was
unnatural to keep working with an external reward posted in front of them

I found two different themes ranning throughout my study. One had to do with
the population of students I had rndomly chosen for my study. The other had to do with
how the facts were recalled aver time and with a different medium.

The six students' ability to learn was so varied that I felt in order to interpret their
answers with more precision, it was necessary to know more about the student's ability.
Students 3 and 5 appeared 1o be thirsty for knowledge. They were academically ready and
recemive 1o respond to more growth. Tt did not matter, as learning was taling place,
whether they were active or not participating with their answers. They wanted tc learn
and had the ability to learn, Student 1 had the desire to learn and the willingness to learn
but Jacked the confidence to succeed. Paradoxically, this student only wanted to respond
with a correct answer, wanting to perform perfectly and be the best of everybody,

Student 4 had an emotional background that stood in the way of concentrating on the
material at hand. Always looking for approval on the outside made it diflzeult for this
student to internalize the information. Diffarent weeks had different resufts depending on

the mood, ease of recall of the facts or the way the world outside was being percetved by
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the student, Students 2 and 6 had little progress over time with the facts yet still did show
sormne growth. These two students came willing to work, trying their hardest to do
everything to the best of their ability. Yet their mental capabilities and ability to recall
facts from day to day kept them at a low functioning level. To some extent, the results of
this study reflect the abilities of the students' tested.

The end result of ASR during practice trials was marginally higher that NR
response with students 3 and 3 being self motivated learners regardless of the ervor
correction condition involved. A constructivist point of view given by Hermine Marshall
{1992) states that a more appropriate starting point in acquiring knowledge would be the
nature of learning itself and the various ways of learming for dlerent purposes. 1 feel that
with my study, each child performed to their own ability level and the comparison of ASR
to NR error correction responses depend overall on the ability of the student to perform in
general.

The secont theme that surfeced was comparing short-terin results to long-term
resulis. During the instructional sessions, the Same-Day Tests and written Generalization
Tests, the performance of the students was marginally different. On a short-term basis,
facts were the same or slightly higher on the NR response than the ASR response. Yet,
over time, starting with the Next-Day Tests and continning with the one-week
Maimenance Test, ASR regponges indicated a stroager ontcome and response than NR
responses. On the Same-Day Tests, NR facis were higher that ASR facts but on the Nexi-
Day Tests, ASR facts were higher than NR facts, This indicates that on a short range of
learning, NR responses outweigh ASR responses but with a long range outlook, ASR is
retained over time. Each day on the Same-Day test the group mean fluctuated with which
error eorrechon produced tugher results. But on the Next-Day Test the outcomes
remained constant. ASR remained higher on all days except Day 3 where both were the

same.
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Continuing with this idea, T looked to the Generalization Tests versus the
Maintenance Tests and found simufar reswlis. Students 1, 3 and 5 scored higher or the
same on ASR as NR responses. These students were the "achievers” or "self-motivated"
learners. Students 2, 4 and 6's scores were lower on the written Generalization Tests.
However, on the One-Week Mamtenance Test, Students 2 and 3 scored the same on both
ASR and NR response and all the other students scored higher on ASR than NR response,
This shows that the recall of facts, over time, is stronger when a student is an active
participant to their learning. 1 believe that when students are actively speaking the facts
while in the instructional process, they may be internalizing the information at the same
time and have a stronger ability to recall those facts in the long rur.. Future research
should examine generalization and maintenance of facts over a longer period of time than
just one week later to see how long facts will be retained,

These results confirm my hypothesis as well as the research by previous studies. In
the three studies that I attempted to replicate, Barbetta, Heron & Heward (1993),
Barbetta & Heward (1993), and Drevno, Kimball, Possi, Heward, Gardner & Barbetta
{1994), the positive outcomes appeared in all stages of the research process from
beginning to end. These studies showed Active Student Responses to be a stronger
indicator of correct responses than passively responding to the error correction procedure.
The amount of variation in percentages or numbers from ASR Error Correction to NR
Error Correction Procedures was greater in the previous studies than the findings in mine.

Table 3 is a visual comparison of results from these three studies 2nd my study.
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Table 3, Percentage of terms stated correctly as a function of ASE. & NR Error
Correction.,

SUBJECT PRACTICE NEXT-TRIAL SAME-DAY NEXT-DAY MAINT.
OF STUDY TRIALS CORRECT TESTS TESTS TESTS

ASR NR ASR NR ASR NR ASR NR ASR NR

2 Week
Sight Words 64% 44% 22% 13% B0 7% % 12% B87% 77%

1 Week
Geography  57% 36% 20% 16% 66% 8% 77% 17% 83% &9%

1 Week
Science Facts 33% 21% 15% 10% 49% 32% 41% 29% 78% 77%

1 Week
Math Facts  66% 64.6% 31.5% 46.5% 29% 33% 28% 26% 64% 55%

SUBJECT  GENERAL- ENDOF
OF STUDY IZATION STUDY
TESTS TESTS

ASR NR  ASR NR

Sight Words 93% B9 - -

Geography
Science Facts 76% 63% 42% 24%

Math Facts  73%  79% - -
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Differences may have occurred because of my interpretation of what was done in
the other studies. The way [ executed the research may/may not be idemticat o the
original research which would effict the accuracy of this replication, Gr differences may
have occurred because each study, along with changing the subject to be compared, varied
with the type of population of students that were tested (students with learning disabilities,
developmental disabiliies, multiple bandicaps, or students in regular education classes),
the mumber of students that were tested (3. 5 or ), and the amount of terms tested per
week (10,12,14,0r 20).

I imtrally did mot see the benefits of beng an active participant in my study, &t
could have been because of the nature of learning math facts as opposed to other subjects
or because of the backgrounds of the students. My resuits were not as impressive as
those in the other studies. Yet 1 do see long range positive growth with facts learned in an
active student error correction procedure to helieve that children who are zble to
internalize and digest the information to be leamned during and after instruction display an
essential ingredient towards successful iearning.

The question "Are alt people created equal?" surfaced at the conclusion of this
project. Can we really look for answers that will fit the needs of all students? We need to
look at individual differences and circumstances when truly evaluating the outeome 1o
describe the hows and whys things are the way they are. How rmuch active participation is
necessary for an individual to be able to internalize the information that is being introduced
and recall the most from the experience? How are we, as concerned educators, to offer
students the most productive learning environment to meet their individual needs?

Students who become responsible for their own learning, will learn the most and
develop into wholesome, self-confident individuals, To become an active responsible
learner, the classroom experiences for our children should encourage less instruction

where the teacher talks and the student listens and more instruction where the teacher
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models the appropriate outcome so that the studeni learns how to actively utilize this
information in many areas in school and in life. Learning should begin with what the
student already knows and enhance the knowledge-base from there. Every student,
regardless of thetr strengths or weaknesses, should have a program of learning that
matches their individual needs. This may not be feasible with the present conditions in our
school system but it's time to become aware that all students are capable of leamning what
15 necessary for their own growth. Our schools should be prepanng  chuldren to be

responsible from the heginning of their educational experiences for their own firture.
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