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ABSTRACT

This report describes a microcomputer system which
collects data from students in classrooms on a daily basis and is
then used to evaluate concept achievement and attitude changes
through a time series analysis. Two pilct studies in two junior high
schools in Ohio are detailed, where eighth grade students' progress
in an earth science study unit on the Great Lakes was monitored using
the study management program. Data from the first study were
incomplete but did permit some mcdification of the: program before it
was tried again. Data for the second study show A baseline pattern of
decreasing performance which has been found in ouier studies using
this data collection system. It appears that students begin to resent
having to respond to questions on information that they have not been
taught; they tire of trying to answer the qQuestions correctly; and
their performance falls. However, in the "intervention" phase of data
collection, when the unit is being used, the positive influence of
the unit on the students' knowledge is j’~dicated by a rising curve.
It also appears that student performanrce remains high following the
end of the unit. The text is supplemented with three figures and an
eight-item bibliography is provided. (FW)
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FILOT OF /& SYSTEM FOR COLLECT.NG DAILY
CL.ASSROOM DATA ON LEARNIMG BY USING MICROCOMPUTERS

Several studies have repcerted o the develapmert of the
intensive time series design which allcws moniitaoring class
achievement ard attitudes on a daily basis (Maver and Mcenlb, 15832).
The system 1invclves the admiristration ta eac student ir class of a
few cbrective 1tems on each of the characteri_.ics to be measured.
Total admirnstration time takes less thanm five minutes and typically
cccurs at the end of the class period. It has beern usecd to menitor
concept achievemert in six studies. The results have been
consisternt, i1ndicating the validity of the design by shawing nc
effect of frequercy of testing upon the data (Mayer ard Rajas,

1982, The discrimination of the design has alsa been demonstrated;
that 15 1ts ability to yield data thee discriminates between the
learraro patterrns of tw:o different groups of children (Farrisworth ard
Mayer, 1934),

Each of the stud‘es has yielded irformaticon on learring patterrns
carnsistent with current urderstardirngs of learning and scme
irtriging new 1nformation suggestive of scome post-treatment
1mpravement an understanding. In the Farrisworth and Mayer study, for
example, achievemert 1irn urderstanding of plate tectornics by children
operatirn at the formal cogriitive level continued stable o
accelerated several days into the post-treatment phase. Thics was rncot
true of those children at the corcrete cogriitive level. Hwor and
HMayer, 198%, repcorted ori a methed for iderntifying and describing what
they have called the "momentum effect". The design has algc praduced
interpretable data on attitudes.

Thus far, data have beer ccllected thraugh the use of paper and
pericil instrumerts. This has been very unsatisfactory because of the
time rieeded to assemble the instrumerts ard to administer them,
studernts errors in cading their response arnd combersome methads of
hardling the data. To overcome these cbstacles the use of
micracomputers for collecting data was investigated. This is a
report of two pilots of the microcomputer system that was develcped
for uce in.collecting classrcom data for this design.

Descraption_of Microcomputer_System
R system was develcoped which uses several micraoccmputers feore
presenting the questions arnd ccllecting the respornse data. 1t
consists of two computer programs. The first 1s an autharang disk
for preparing up to two item pools of 80 items each. The items 1in
each pccal can be categorized on two dimensions, eg., by taxcromic
level of item and by instructiornal cbjective. The second disk is a
study corgarnization progre It randomly assigns items ta students
for each day of the study, ensuring an equal distribution of items by
dimensicn and alsc ensuring that no student will get the same i1tem
mare thar arice during the study. The results and a study mariagement
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program are then transfered by the study organization program to
disks for each of the computers that will collect the data. The
study mangemert pragram will present the question, allow up tc a
minute for respconse, record the student response, and alsc record the
amcunt of time taker by the student to respond.

Six to eight Commeadore 64 corputers, each with a disk drive and
green screen mormtor, were used in the two pilats. The teacher was
required to bact the program disk in the morning and back up data at
the end of the day on a sirngle back-up disk. The back-up procecdure
autcmatically resets each disk for the rext days guesticns. The twa
procediurec take rni more tharn 20 minutes of the teacher’cs time each
day. Wher a student types 1rn an iderntification code, the program
preseints the questicon(s) assigred the student fcr that day.

Upon campleticr of the study, data is transfered to a data file
on the urnverceity’s main computer where it is analyzed. Ar, added
feature allows the teacher to summarize the data on each computer at
the end of each day. Teachers, therefore, can mcmitecr the
performarnce of their classes on a daily basis.

Desigr of FPiloy Studies

The two pirlote were conducted in twe different jurcr haigh
schowle 1rvn the cemtral Ohio region.  Both were performed with eighth
grade ear~th screwce classec. The studies were to run for 40 cays,
with 10 days as a baseline, 20 days for the intervertion arnd 10 days
as a follow—up. Ar, earth cciernce uriat was desigred focusing on the
geclagy, limmaleony arnd wecthers of Lake Erie and the Great iLakes.
This comprised the i1nterventicr. A poal of 80 multiple cheoace items
were selected from those used 1n previous studies. In the first
pi1laot half of the items directly related to information contaired in
the urnt whereas the remainder were related to Great Lakes topics but
ot teo those contaired in the urat., Irn the second pilat all erphty
items related to topics tanght in the unit. A pool of attitude items
using the semantic differential format were alsc selected from those
used in previous studies. There were four concepts each with 15
adjective pairs used as distractors. The four corcepts werej Lake
Erie, today’'s science class, today I feel, and answering questions
using the coamputer. Each student respcnded to cne multiple choice
1item and one attitude item eact day.

At the erd of the interventicn, all achievement items were
administered to all students 1n each of tne pilots to abtain
information for 1tem analysas.

sults of Palot #1

The first pilct study was conducted with fcur classes totaling
80 students, all taught by the same teacher. It was expected that
the performarce on the urnt-specific achievement items would improve
follcocwing *he begirming of the intervention, whereas performance on
the other multiple-choice items would remain constant. It was alsnm
expected that attitudes tcward Lake Erie would improve as student
knowledge ~f the topic increased. Such changes would be consistent
with other studies reported in the literature. The remaining
attitude concepts were expected to vary daily in response tc a
variety of canditions. Unfartunately, the study could not be
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. completed. Because of end of year scheduling problems, it started
with only about 30 days left in the school year. Several of these
days were lost because of school events. Only 26 days of the study
were completed. In addition, the teacher moved through the unit much
more slowly than coriginally plarned. T! srefore less than orie~half of
the unit had been completed when school ended.

When data for the two types of multiple choice items were
platted, nco trernds were apparent (Figure 1). Alsc there were no
trende for either of the four attitude concepts. Only on response
time was there a sigraficant and consistent trend. Respanse time
dropped as the study proceeded (Figure 2).
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INSERT FIGURES 1 AND 2 HERE
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The majcr berefits from this pilot of the system were to debug
the study management program, improve the documentaticn used by the
teacher, modify the classrcom setup and student identificaticon
procedures to decrease any problems with student uce of the csystem,
develop data analysis procedures, test the instructicnal umt, and
cbtair, item analysis infcrmation on the item pocols.

Results of Filot #2

earth sciernce teacher. This ircluded six eighth grade classes
totalling 105 students. Figure three displays the data accumulated
corncerning student kncwledge of the unit objectives as reflected by
performance cn the multiple-chcoice 1tems taken every day over the 44
days of the study.
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The first 11 days of the data is the baseline. The data exhibit a
pattern of decreasing performarnce. This has been found irn each of
the studies using this data collection system. It appears that
students begin tc resent having to respond to questions on
informaticn that they have not been taught. RAs a result, they tire
of trying to answer the questions correctly, and thus their
perfarmarce falls. The positive influence of the unit on student
kncwledge is apparent froam the gradual rise of the curve during the
next phase of the data collection, the intervertion phase (wher, the
unit was being used). It is apparent that student knowledge
increased gradually as the unit progressed. The highest class
average was con day 36 (73.7 percent correct), the day that the unit
posttest was given following the end of the unit. The mean percent
correct or. the unit posttest was 68.4 percent (50.4 average raw score
out of 74 items; standard deviation of 9.98). It alsa appears that
the student performarnce remained hich following the end of the unit.
This is tre same pattern of performance as reported with previous
studies using this design with the paper and percil methods.
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Conclusion

In previous studies the intensive time-series design had shown
promise for monitoring concept growth and changes in attitudes.
However the cumbersome nature of the data collecting procedures made
it impractical for most classroom studies. The twe piloct studies
using tbe microcomputer baced system have demonstrated 1ts
feasiblity. Using the Commodrores makes 1t relatively cost
effective. The total investment for equipment was about $E£000, The
first pilot demonstrated that students soorn became accenstomed to
recponding to the 1tems as they were presevnited by the computer. This
is 1rndicated by the rapid decreace of recponse time.  The first pilat
aleo revealed bugs both ir the software arnd hardware permitting them
to be worked out. No such prablems occurred during the secaornd pirlaot,
althoungh orie computer did cease to furction and was replaced by a
back-1p placed at the schoaol for that purpose. Results from Lhe
secand mi1lot 1ndicate that the data gernerated by the microcamputer
system 1e comparable to that pernerated by the earlier system.
Therefore 1t should be equally valad.

U=1rng the microccomputer system, an intersive time-series study
can be develapcd and admirniistered 1r a short pericd of time ascumirng
there ev1csts a suitahle set of multiple choice 1tems. Usain~ such a
eyetem 1t 17 conceivable that researchers and teachers may scoorn be
given accesce tao information, on a daily bacsis, which will 1rndicate
the growth of concept undercstanding and the fluctuatiorns of attitudes
wilhin 2 riazse. For the first time it will be poassible to assess the
impart of teaching behavicr, general classrocm envirocrnment, and
student chzaracteristirs of learning on a.day to day basis.

New that an efficient arnd easy to use data collecticn system has
been des/i1sed recearchers carn desigrn studiec to examirne the impact of
a varietv of teaching envirorments uwpon learning, rnirt merely at
siryle poiate before and after intervening but during the *
irnteorverticr, and on & cornstart bacsis, aver whatever time interval
seems anpprapriate to the study. Future research with this system
wi1ill examine the types of variables that carn be uwsed and ways in
which they carn be measured. 0One of the next studies will focus on
adaptir.np 1t tco callecting wonrd assaciation data permitting its use
with corcept mapping studies.




REFERENCES

Farnsworth, C.H., and Mayer, V.J. fin assessment of the validity and
discrimination aof the intensive time-series desigrn by monitoring
learning differences betweer studernts with different cognitive
terndercies. Jcurnal of Research in _Sciernce_Teaching, 1984, 21, 345-

_-—
G

Kwort Jae-Sol, and Mayer, V. J. Identi1fication and description of the

mom2ntum effect in studies of learning an abstract scierce concept.
Journal of Research_in_Scierce _Teachairg . 198%, g2 , 253-25%9.

Mayer, V.J., and Kozlow, M.J. An evaluaticn of a time-series single
susbject disign used 1n an irntensive study of concept understarnding,
Jouwrnal of Research_in_Scaience Teaching , 1580, 17 , 455-461.

Mayer, V.J., and Lewis, D.HK. fAn evaluatiorn of a time-series single-
subject Jecsigr. Journal of Research_in_Science , 1979 , 16 . 137-
144,

Mayer, V. J., and Mocnk, J.G. Harndbook _{or_neing_the_intensive_time-

seriec_desigrn 4, Columbus, Ohic: T.ae Ohio State University College of

Yayer, \.J., and Rxjas, C.A. The effect of frequency of testing upon

the measuremert of achievement irn an intersive time-series design.
Jourmnal _of Research_in _Scierce _Teaching , 1982 , 19 . 543-551.

Mok, J.S. Ar examinaticrn of methods used to gernerate daily group

.
R~

seoces from single-item—per-sibject data collecting in intensive time-

series desigre. Journal of Research_in_Science_Teaching .*1984 , &1

aq e oo
y 215-324.

Willsaor, V.L. More on time series designs: R re-arnalysis of Mayer
ard Kozleow’s data.  Journal of Research_in_Science Teaching , 1982 ,
13 , 571-575.

o v mem—




6—® General Items

80 0---0 Unit-Specific Items
60 -
— ,ID\ ® p
® ,D, \\ A
403\ ,p"-o/ 4 \ v \g---cn--
_\\\ ’ .\.\ , \.\ l' \\\ ll \ D---D -
‘N/ \\\ /a ./D \.'/
20 |- o’ / o
[
0 ] | ! l | ! i 1 l i ] l i | ] l | ] l J
2 4 6 8 10 12 14 16 18 20 22 24
Days
Figure 1, Changes in Knowledpe
9

EKC

Aruitoxt provided by Eic:




o—@ Group 1
0---0 Group 2
OO0 Group 3

o) 1 1 | i | 1 1 ] ] i 1 1 ) | 1 1 | | { | | l | | B |
2 4 6 8 0 12 14 6 '8 20 22 24 26
Days
Figure 2. Response Time by Group

10

11




38 } Baseline intervention Folliow-up
60 1
50

40 1
30 1
20 1
10 1

0 Hr e e e
1 15 20 25 30 35 40 44

% Correct

days

Figure & . Trend of student knowledge during
the Evaluation of the OEAGLS Unit.

12




