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From 1985 to 1989, I wrote the Research Windows
column in The Computing Teacher journal published by the
Internationai Society for Technology in Education (ISTE).
The purpose of the column is to identify well-done rescarch
studies that have particular relevance to the classroom
teacher. I reviewed 180 studies, but I read and svaluated
many more in order o select those 180, What are some of the
trends that emerged through these four yesrs of research
summaries? How car these trends inform teachers who are
using computers in their classroom?

1 first consider the sindie<in various groupings. and ‘hen
1 will conclude with some overall comments. The groupings
are somewhat arbitrary, as many studies can bc classified in
more than one way.

My mwthodology for extracting trends and issues in
these studies is not quantitative. Many of the studies do not
have the necessary characteristics for & quantitative meta-
analysis. More than this, the trends that I see as perticularly
valusble it a study are o.ten not those that were specifically
described by a score with a mean and standard deviation. I
chose aquite subjective approsch—I read and considered all
the studies carefully, and on the basis of this and my other
experience with synthesizing research, I extracted what I
thought were major points and trends.

1 know this methodology has weaknesses, the chief of
which is that it rests on one person’s opinion. Kowever, 1
provide full references to the original studies. Those who
wish to compare their synthesis of a set of articles to mine
can dv so. The actual Research Windows foliew in the
second section of this book. Occasionally I cited a study
because, in my opinica, it highlights an importat issuc in
the area. This is not to say that other studies not specifically
cited here do not have important characteristics; only that I
sclected studies that I think best elaborate a trend or consis-
tnt problem in an area. Also, this synthesis does not attempt
to cover all aspects of the studies, It only covers the ssrects
that I believe most relate to current important igsues in the
field.

TuE BEST OF RESEARCH WINDOWS:
Trends and Issues in Educational Computing

The synthesis has the following sections:

B Curricalum-Related Instructiona? Support
Language Arts
Mathematics Curriculum
Science

B Computer Impact on Other Learning Focuses
Ditabase Usage
Preschool Children and Computers
Logo
Programming (non-Logo)
Computer Science Instruction

B Software
Software Evaluation
Design Features

B Teacher-Focuses Studies
Surveys of Teachers’ Aititades ind Uses of Computers

Teacher Training
Helping Teachers with Implementation Problems

H  Other Topics
Gender and Computer Use
Research Summazies
Cost-effectiveness Studies
Miscellaneous Studies

B Summary of Overall Trends
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CURRICULUM-RELATED

INSTRUCTIONAL SUPPORT

FirstI discuss studies that relate specificaily to the impact of
using computers in the traditional subject 4reas; in particu-
lar, language arte, runthematics, and science. The focus of
these studies is how computer use can imyrove the learning
experience with regard to curriculum objectives in these
subject areas.

Language Arts

Word processing. With language arts, the largest single
group of studies (15 in all) relates to word processing. Thess
word processing studies can be categorized around three
general focuses.

B Impact of word proczssing on various aspects
of writing performance:

Borgh, K. & Dickson, W.P. (1986, April). The
effects on children’ s writing of adding speech syn-
thesis to a word processor. Paper presented at the
annual meeting of the American Educational Re-
search Association, San Francisco. See page 63.

Daiute, C. (1986, June). Instrument and idea: Some
effecis of computers on \he writing process. Paper
presented at NECC '86, San Diego. See page 39.

Haas, C. & Hayes, J.R. (1986). “What did I just
say?” Reading problems in writing with the
machine. Research in the Teaching of English,
20(1), pp. 22-35. See page 39.

Haas, C. (1988, April). How word processing af-
fects planning inwriting: The impact of technology.
Paper presented at the annual meeting of the Ameri-
can Educational Research Association, New Or-
leans. See page 77.

Kurth, RJ. (1987). Using word processing to er-
hance revision strategies during student writing
activities. Educc tional Technology, 27(1), pp. 13-
19. See page 51.

Levin, J.A., Riel, M., Rowe, R.D. & Boruts, M.J.
(1984). Muktuk meets Jacuzzi: Computer net-
works and elementary school writers. In S.W.

Peacock, M. (1988). Handwriting versus word
processed print: An investigation into teachers'
grading of English language and literature essay
work at age 16+. Journal of Computer Assisted
Learming, 4, 162-172. See page 90.

Porter, R. (1987). A Report on the Project “Word
Processing, the Writing Process, and Revision
Strategics in Young Children.” Unpublished
maauscript, Macquarie Uriversity, New South
Wiles, Australia. See page 61.

Wolf, D.P. (1985). Flexible texts: Computer edit-
ing in the study of writing. In E.L. Klein (Ed.),
Children and computers (pp. 37-53), New Direc-
tions for Child Development, no. 8. San Fran-
cisco: Jeseoy-Bass, See page 26.

Influence of the teacher on the impact of word
processing

Baer, V.E.H. (1987). Computers as composition
tools: A case study of studsnt attitudes. Paper
submitted for publication. See page 64.

Dalton, B.M., Morocco, C.C. & Neale, A.E. (1988,
April). “I've lost my story!” Mastering the ma-
chire skills for word processing. Paper presented
at the annuai meeting of the American Educational
Research Association, New Orleans. Scz page 56.

Strategies for teaching word proceasing skiils

Cortese, J.G. (1988). Testing two methods of in-
struction to successfully execute introductory steps
of Word Perfect. Unpublished report, Montana
College of Mineral Science and Techrology, Butte,
Montana. See page 3.

Dalton, B.M. Moracco, C.G., & Neale, A.E. (See
above section).

Wagnor, W.G., O'Toole, W.M., Kazelskis, R.
(1985). Learning word-processing skills with lir-
ited instruction: An exploratory study with college
stadents. Educational Technology, XXV(2), 26-28.
See page 19.
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Freedman (Ed.), The acquisition of written lan-
guage: Revision and response. Hillsdale, NJ:
Ablex. See page 31.

MacGregor, S.K. (1986, June). Computer assisted
writing environments for elementary students.
Paper presented at NECC '86, San Diego. See
page 39.

The major trends coming from these studies are that
students iike word processing, they like writing better with
word processing than they do by hend, and even young
children can be comfortable users of word processing.
However, it is also clear that students are not apt ‘0 make
effective use of the word processing withoutexplicit instmc-
tion about writing-process skills, such as revision, away
from the computer.
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Wolf's study is particularly useful. He identified the
tendesicy of young writers to have only a limited “window”
on their writing; and what they ee as connected text when
usiilg & Worc processor, and conciuded ik Sunisnts musi bS
taught “to think in terms of large-scale changes and to make
such changes with an eye on the resuiting ripples of effects
throughout their texts.”

Another useful study is Daiute’s. She.carefully studied
the differences in errors students make with word-processed
and hand-written text, and found more punctuation errors,
sentence fragments, and “empty words” with word-proc-
essed text, She notes that the puncteation efrors may be
related to keyboarding difficulties, but, more interestingly,
she suggests that “empty wc.ds” may occur becauss word
processing resembies oral speech more than does traditional
writing. The implications of this, both with respect to com-
paring and assessing the two modes of writing, but also with
respect to long-range writing development, are important.

More gencrally, most of the studies support, either
implicitly or explicitly, the influence of the teacher and the
teacher’s instructional decisions on any impect of word
processing on writing. We know that it is not enough to give
writers a poteatially powerful tool and hope that this will
improve the quality of their writing and the process by which
they write, One study that both reinforces this point and also
gives excellent practical strategies to teachers is the one by
Dalton et al. In this study, the researchers note the amount of
time that young word processing users and their teachers
spend on various aspects of the mechanics of using the word
processing system and comnment that this is time not being
spent on the process and content of writing itself. They then
indicats ideas for integrating gvaduat word processing skill
devslopment within language and writing lessons.

Keyboarding. Four studies relats io keyboarding from the
context of its impact on the us® of word processing for
writing skill development:

Gerlach, G.J. (April, 1987). The Effect of Typing
Skill on Using a Word Processor for Composition.
Paper presented at the annual meeting of the Ameri-
can Educational Research Association, Washing-
ton, DC. See page 68.

Phillips, S.E. (1986). Computer Readinessin Grade

One. Unpublished master’s thesis, University of
Victoria, Victoria, British Columbia. Sex page 49.

Stoecker, J.W. (1985). Touch-typing instruction in
the elementary school: Current practice, a pro-
posed research-based inservice program. Unpub-
lished doctoral dissertation, University of Cregon.
See page 45.

Warwood, B., Hartman, V., Hauwiller,J. & Taylor,
S. (1985). A research study to determine the effects
of early keyboard use upon stiudent development in
oocupaGiional keyboarding. Ressarch report pre-
pared for the Office of Public Instruction, Helena,
Moutans. See page 49.

The general conclusion of these studies is that even
young children can developreasonably functional keyboard-
ing skills, ometimes with direct instruction, but also just
through re;;ular keyboard use. Phillips’ study tested children
at the beginning and end of Grade 1. All the children showed
a significant improvement in speed and accuracy in tesms of
loeating spocific keys on the keyboard. Children who had
regular access to computer use during Grade 1 improved
even more than did other children, who apparently only had
access to keyboards at home or through the general presence
of keyboards in our culture.

The value of thorough instruction relative to keyboard-
ing skills for younger children might even be questioned.
One study, Warwood et al., found that keyboard skills
acqaired through giving fourth graders formal touch-typing
instraction quickiy faded away when the lessons finished.
Gerlach's study also involved Grade 4 children and found
that those who had had extensive typing instruction per-
formed no differently in terms of length of essays, numberor
type of revisions, and attitudes toward writing and word
processing thai did children who used only a hunt-and-peek
approach when both groups were given the opportunity to
uss word processing for writing.

Writing to Read. Tliree studies related to the Writing 1o
Read (WTR) system for early language development:

Collis, B. Ollila, L. & Muir, W. (1987). Incerim
report on the Victoria Installation of Writing to
Read. Publication Number 11. University of Victo-
ria-IBM Cunada Software Engineering/Education
Cooperative Project, Victoria, B.C. See page 64.

Ollila, K. (1987). A comparison of the effectiveness
of the computer-based Writing to Read program
withamore traditional language arts programwith
respect to their iripact on the development of writ-
ing skails at ihe Grade 1 ’zvel. Unpublished master’s
thesis, University of Minnesota. See page 63.

Zurn, M.R. (1987). A Comparison of Kindergart-
ners’ Handwrittenand Word Processor-Generated
Writing. Unpublished doctoral dissesiation, Geor-
gia State University, Atlanta, GA. See page 68.




The studies agreed in that they 24l found some impact on
writing development, but not when measured by holistic
criteria (a different resuit than that obtained by the well-
known ETS evaluation). Similar to the ETS resuits, how-
ever, was the lack of any particular impact of the system on
reading development. Some points of criticism of the overall
system were preseated. Zurn's study made an interesting
observation. She noted that the WTR children in her
sample showed no tendency to make use during their free
writing of the so-calied cycle words stressed by the system
in its ongoing phonics drills. This supports the criticism,
which has been made by a number of carly language special-
ists, that the words chosen for emphasis in WTR are
largeiy irrelevant to the target children in their natural
use of language.

Computer-supported language experiences for siudents
with learning difficulties. Seven studies looked at lan-
guage-skill development in language-disabled or disadvan-
taged studesnts: '

Chrosnigk, P.N. & McConkie, G. (1985, April).
Computer aided reading with reading discouraged
children. Paper presented at the annual meeting of
the American Educational Research Association,

Chicago. See page 31,

Collis, B. (1988). An Evaiuation of the Program I
Severely Learning Disabled (Elementary) Com-
puter Project, Greater Victoria School District
#61. Victoria: University of Victoria Repoct. See
page 68.

Grisham, J.D., & Rubin, D. (1985). Computerized
Vision Training. First Annual Report, American
Instimte for Research in the Behavioral Sciences,
P.0. Box 1113, 1791 Arastradero Road, Palo Alto,
CA 94302. Chrosniak, P.N. & McConkie, G. (1985,
April), See page 37.

Harper, J.A. & Ewing, N.J. (1986). A comparison
of the effectiveness of microcomputer and work-
book instruction on reading comprehension per-
formance of high incidence handicapped children.
Educational Technology, 26 (5), pp. 40-45. See
page 44.

Ward, R., Licdley, P., Rostron, A., Sewell, D. &
Cubie, R. (1985). Computer-assisted learning and
deaf chixdren’s language: Using the language and
thought software in a hearing-impaired unit. Jour-
nal of the British Association of Teachers of the
Deaf, 9(3), 61-66. See page 64.

Lancy, D.F., & Hayes, B.L. (1988). Interactive
fiction and the reluctant reader. English Journal,
November, 42-46. See page 89.

MacArthur, C.A., Haynes, J.A., Melouf, D.B., &
Harris, K. (1987, April). Comp: ter assisted in-
struction with learning disabled studenis: Achieve-
ment, engagement, and other factors related v
achisvement. Paper presented at the annual meeting
of the Amevican Educational Research Associa-
tion, Washington, DC. See page 72.

These studies deal witl, a wide variety of language
problems, some of them involving physical handicaps, oth-
ers relating to “reading discouraged,” severely learning
disabled, or reluctant-reading students. In general, the re-
sults are positive. Students seem (0 stay on task longer than
they would have been expected to and positive learning
giins were reported in most of the studies. In some of the
studies special hardware and software situations were being
tested, while in four studies “off-the-shelf™ software is used.
Lancy's work with reluctant resders and interactive-fiction
software is a good example of capitalizing on the potential
ir existing software for better motivation of at least some
students with histories of reading discouragement.

Computer-mediated-communication. Three studies
looked at what might be called computer-mediated-func-
tional comm anication.

Riel, M. (1984). The Computer Chronicle
Newswire: A functional leaming environment for
acquiring literacy skills. Journal of Educational
Computing Research, 1 (3), 317-337. Riel, M.
(1984).

Stroble, E.J. (1988, April). A look at writers' com-
ments shazed or computer screens: Can electronic
mail facilitate peer group response? Paper pre-
seated at the annual meeting of the American
Educational Ressarch Association, New Orleans.
See page 87.

Zimmerman, D.P. (1987). Effects of computer con-
ferencing on the language use of emotionally dis-
tarbed adolescents. Behavior Research Methods,
Instruments, & Computers, 19(2), 224-230. See
page 72.

The Zimmerman study and Stroble study both involved
telecommurications, one among distarbed adolescents and
the other with a group of teachers in training. All the studies
relaie to the use of the computer as a way to motivate and
delivercooperative communication experiences. The results
are generally positive, In the study with disturbed adoles-
cents, it was found that telecommunications, compared with
face-to-face communications, did not differ in the range of
words used or in the frequency of words used in various
contexts. What did differ, however, wag that these students
felt a lowszr level of “experienced tension or stress” when
using the computer for communicating with each other than
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they did during face-to-face encounters. Also, they were
more likely to express their feelings or talk about interper-
sonal issues through the computer than in person. Stroble
found no differences in the quaiity or frequsacy of Cemin
types of communicadon when student teachers communi-
cated in a group setting or through electronic mail. She
argues that this could be promising support for telecommu-
nications a3 & cost-effective alternative educational tool in
situations where sindents find it difficult to assemble to-
gether for group sessions, Stroble also notes, however, the
difficulties in effectively managing or moderating an ¢elec-
tronic conversation.

Computer vse and new vocabuiary. One final study re-
maics in the language arts category.

Dreyer, L.G., KR. & Boehm, A.E. (1985) Sight
words for the compuizr age: An essential word list.
The Reading Teacher, 39(1), 12-15. See page 28.

Thisresearch isinteresting because it identified some of
the many new vocabulary words that occur in the context of
using odocational software, but are not yat systematically
studied in school because they are ot part of traditional
reading lists. The anthors of the research argue that teachers
should be more attentive about teaching the meanings, and
sometimes the spellings, of these words to children to pre-
vent frustration when the children are supposed to react to
the words while using software.

Mathematics Curriculum
Eleven studies examined CAI in mathematics drill:

Bailey, B. (1984), ‘Tanker’: A small piece of
evalugtion. Micro-scope, 11, 13-14, See page 24.

Campbell, D.L., Peck, D.L., Horn, CJ., & Leigh,
RXK. (1987). Comparison of computer-assisted
instrucdon and print driil performance. Educa-
tional Communication and Technology Journal
(ECTY), 35(2), 95-103. See page 80.

Fuson, K.C., & Brinko, K.T. (1985). The compara-
tive effectiveness of microcomputers and flash
cards in the drill and practice of basic mathematics
facts. Journal of Research in Mathematics Educa-
tion, 16(3), 225-232. See page 54.

Griswold, P.A. (1984). Elementary students’ atti-
tudes during 2 years of computer-assisted
instruction. American Educational Research Jour-
nal, 21(4), 737-754. See page 23.

Hativa, N. (1988). CAI versus paper and pencil:
Discrepancies in students’ performance. Instruc-
tional Science, 17, 77-96. See page 82.

Hativa, N. (1988). Computer-based drill and prac-
tice in arithmetic: Wicening the gap between high-
and low-achieving students. American Educational
Bascarch Jourmal, 25(3), 366307, Seanage 90,
Human Resources Research Organization, (1986).
Dolphin curriculain Washington, D.C. 1100 South
Washington St., Alexandria, VA 22314-4499, See
page 47.

Mevarech,Z.R., & Rich, Y. (198S5). Effects of com-
puter-assisted mathematics inszruction on disad-
vantaged pupils’ cognitive and affective
aevelopment. Journal of Educational Research,
79(1), S-11. See pags 29.

Mevarech, Z.R., & Ben-Artzi, S. (1987). Effects of
CAI with fixed and adaptive feedback onchildren’s
mathematics anxiety and achievement, The Jowrnal
¢f Experimemzl Education, 56(1), 42-46. See
page 80.

Morris, J.P. {1983). Miczocompaters in a sixth-
grade classroom. The Arithmetic Teacher, 31(2),
22-24. See page 43.

All of but one of these stadeats involve younger chil-
dren and 8 of the 11 relate to computer-delivered drill an-
peactice. Eight of the studies (Bailey, Fuson & Brinko,
Hendersoan et al., Human Resources Research Organization,
Griswold, Mevarech & Ben-Artzi, Mevarech & Rich, and
Moxris) show a positive impact, both in perforaance and
attitude, following the computer use. Five of the studies
stressed the development of stronger self-concepts in matke-
matics as an important outcome of their research (Griswold,
Henderson et al., Homan Resources Research Organization,
Meverech, Ben-Artz and Rich). These effects were enipha-
sized in less-advantaged samples in three of these studies.
(Griswold, Mevarech & Rich, and Human Resources Re-
search Organization.) Morris showed a positive gain in
understanding concepts of coordinate graphing for
childrea who had played some simple games involving
graphing skills,

Only three of the studies, however—Fuson & Brinko,
Hativa (Instructicnal Science), and Mevarech & Artzi—
appeared to make an attemp to carefully control variables
when comparing computer-delivered drill and practice with
paper-and-pencil drill (or fiashcards) covering the same
materiale. These studies found cither no advantage for the
computer-delivered materials or a disadvantage.

In general, I feel the studies that consider many aspects
of child-computer interaction, such as the three listed above,
provide a more critical insight than do those that rely more
on group mesan gain scores (the sorts of data that make
studies appropriate for quantitative meta-analysis). Hativa's
work, for example, is particularly helpful with respect to the
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differential impact of CAI drill in clementary mathematics
on lower-achieving 2nd higher-achieving students. Many
have argued that computer drill may offer a real opportunity
for tha dawar lesmer to “catch m™ ta hie or her noore
because of the special features of compuser-deliverea drill,
such as its “patience,” immediate feedback, and potentiaily
fine-tuned management of student praciice. Hativa's two
studies, however, suggest that features of the software de-
sign may generate & wide differenco in the impact of the
computer drill experience, but with higher-achieving chil-
dren getting the benefit and lower-achieving children falling
even further behind,

The one study in this set that relates ic older students is
Henderson et al. In this rescarch, junior secondary students
interacted with 2 computer-driven videotape that focused on
fractions and prime factors. However, besides the mathe-
matics content, the researchers were also interested ir. im-
proving their female students’ sititudes about themselves as
users of muthematics, Female models were used extensively
in the videotapes, and the visuals stressed females being
persistent a¢ mathematics and attributing their performance
in mathematics to their own efforts rather than to factors
beyoad their control. There were positive meuits, both in
terms of subject matter and of transferring the attitudes
depicted in the videotapes to the subjects,

Science
Research relating to science has the following focuses:

W Simulations

N Microcomputer based iaborstories (IMBL's)
B Problem-solving software

B Drill software

Science simulations. Thirteen studies relate to using simu-
lations to teach science concepts:

DeClercq, B., & Gennaro, E. (1986, Marck). The ¢f-

fectiveness of supplementing the teaching of the
volume dispiacement concep: with use of an inter-
active computer simulatior. Paper presented at the
59th Annual Conference of the National Associa-
tion for Research in Science Teaching, San Fran-
cisco. See page 41.

Erkens, G., & Barnard, Y.F. (1988, April). Com-
puter simulation of information exchange during
cooperative problem solving. Paper presented at
the annual meeting of the American Educational
Research Association, New Orleans. See page 87.

Finley, F.N., (1986, March). Learning from science
computer simulations. Paper presented at the 59th
Annual Conference of the National Association for
Research in Science Teaching, San Francisco. See
page 41.

Johnson, R.T., Johnson, D.W., & Stanne, M.B.,
(198G). Comparison of computer assisted coopera-
tive, competitive, and individualistic learning.
American Education Research Iournal 23(3), 382

392. See page 49.

Reed, J.H., & Judkins, J., (1986). Evaluation of 2
holistic CAI system in introductory caemistry.
Journal of Computers in Mathematic:s and Science
Teaching, 6(1), 21-27. See page 53.

Rivers, R.H., & Vockell, E., (1987). Computer
simulations to stimulate scientific problem solving.
Jowrnal of Research in Science Teaching, 24(5),
403-415. See page 57.

Rowland, P., & Staessy,C.L., (1987, April). Effects
of modas of computer-assisted instruction on con-
ceptual understanding and achievement of college
students exhibiting individual difference in learn-
ing: A pilot study. Psper presented at the annual
meeting of the National Association for Research in
Science Teaching, Washington, DC. See page 73.

Shaw, ELL., Jr., & Okey, J.R. (1985, April). Effects
of microcomputer simulations on achisvement and
attitudes of middle school students. Papes presented
atthe National Association For Research in Science
Teaching Annual Meeting, French Lick Springs,
IN. See page 21.

Stevens, S.M. (1985, April). Surrogate laboratory
experiments: Interactive computer/videodisc les-
sons and their effect on saudent’ s understunding of
science. Paper presented at the 58th Annual
Conference of the National Association for
Research in Science Teaching, French Lick,
Indians. See page4l.

Waugh, MLL, (1986, June). The effect of teacher in-
volvement or: student performance in a computer-
based science sirzulation. Paper presented atNECC
'86, San Diego. (Dr. Waugh is at the University of
Nlinois, 1310 South Sixth Street, Champaign, 1L).
See page 40. ‘

Woodwind, J., Camnine, D., & Gersten, R. (1988).
Teaching problem solving through computer simu-
lations. American Educational Research Journal.
25(1), 72-86. See page 77.

Zietsman, A L, & Hewson, P.W. (1986). Effect of
instruction using microcomputer simulations and
concepival change strategies on science learning.
Journal of Research in Science Teaching, 23(1),
27-39. See page 41.
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‘The science simuiation studies are encouraging—stu-
dents can learn well with this type of software. In come of the
studies, the stuc:nts’ performance after the use of a simula-
tion was no different than that of students who nad used
traditional hands-on activities. This leads a number of re-
seachers to the conclusion that simulations can substitute
for some laboratory experiences, a conclusion that can be
encouraging if the lab experiences are expensive or unfea-
sible to manage.

As was the ase with word processing, however, the
research makes it clear that it is not good enough to simply
have the student work through a simulation. Six of the
studies em.phasize the improved impact wat comes from
some sort of “intelligent” support or interaction with the
stodent with respect to the use of the simulation. In three
studies, this sort of remediation or strategy provision was
incorporated into the courseware (Rivers & Vockell, Ziets-
man and Henson, and Zietsmsn & Heason) and in ezch case
mumwmw;.muomem(m-
Clercq & Gennano, Finley, and Woodward, et al.) show the
i of instructional decisions made by the teacheron
cventual student learning from a scaence simulation. The last
of these stud:ss i3 particularly interesting, in that it relstes to
learning-disabled secondary school students using a simula-
tion about health care. With the help of specific guidance
before, during, and after the simulations, these students were
able to perform as well or better than mainstream students in
the same school on follow-up tests of understanding and
transfer of problem-solving strategies.

MBL’s. Five studies involve the use of microcomputer-
based laboratories in science:

Berger, C.F. (1986, April). Misconceptions and
thinconceptions of teachers using microcomputer
based laboratories. Paper preseated at the annual
meeting of the American Educational Research
Association, San Francisco. See page 55.

Brassell, H. (1987, Apri)). The role of microcom-
puter-based laboratories in learning 10 make
graphs of distance and velc city. Paper presente
at the annual meeting of the American Educa-
tional Research Association, Washington, DC. See
page 66.

Linn, M.C. (1986, April). Learning more-With
compuzers as lab partners. Paper presented at the
annual meeting of the American Educational Re-
search Association, San Francisco. See page 55.

Mokros, J.R., & Tinker, R.F. (1987). The impact of
micrncomputer-based lavs on children’s ability to
interpret graphs, Journal of Research in Science
Teaching, 24(4), 368-383, See page S7.

Nachmias, R., & Linn, M.C. (1987). Evaluations of
science laboratory data: The role of computer-
presented information. Journal of Research in Sci-

ence Teaching, 24(5), 451-505. Ses pags &5.

The studies involving MBLs are also very encouraging.
MBLs can 2nable the students “to use computers as real
scientists do, to collect data in real time as an experiment
progresses, display it, save it, and print it for later analysis,”
(Linn, 1986) and “can increase the accuracy of data collec-
tion while alleviating the tedium associated with it.” Tue
improvement of graph-interpretation skills can be an impor-
tant by-product of MBL use (Brassell, and Mokros & Tinker)
Associated with this can be an improvement of skiils relaied
to the criticism of graphs. Linn has noted this in her work.
waere she obeerves the tendency of students to uncritically
accept graphic data based on output from the computer,
assuming these graphs are always accurate. She notes that it
takes time for the students to realize tie possible impect of
faulty data-gathering equipment and of different decisions
aboot the scaling of graghic dispiays on the conclusions they
make from their data, and that MBLs “provide an opportu-
nity to raise theac issues in science class.”

From these studies, snd others in this ares, it appears the
the use of MBLs will be a major growih area for computer
applications in instruction. However, Berger notes that
tescher uttitudes and “thinconcegtions” sbout scientific
concepts may result in teachers feeling more comfcriable
using print materials from textbooks to “find the right
answer” than they would about using and interpreting the
results obtained by MBLs. He notes that this feeling may be
increased by the fact that MBL results, unlike textbook
probi~m sets, may not aiways provide the “right” answers, or
even sy answers at all. Again, as we have seen in other

catsgories of studies, the critical variable in realizing the

poteatial of this computer application is the teacher.

Other science studies. Of the two remaining studies, one
involves the use of drill software and the other problem-
solving software:

Seymour, S.L., Sullivan, HJ., Story, N.O., & Mos-
ley, MLL. (1987). Microcomputers and continuing
motivation. Educational Communication and
Technology Journal (ECTJ), 35(1), 18-23. See

page 81.

Safrit, M.J., Ennis, C.D., & Magle, F.J. (1988). The
use of problem solving skills in computer-aided
instruction: An evaluation. Journal of Computer-
Assisted Learning, 4, 227-243. See page 91.

\ These two studies both have encouraging aspects. In
the Seymour et al. study, students doing the same questions
in a paper-and-pencil format, or delivered through the
computer, did as well in either format (unlike the previous
result in the mathematics section) and felt the work was
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casier on the computer In the Safrit et al. study, a procedure
for evaluating the impact of a program that is supposed to be
providing an exercise in scientifi: problem solving skills is
deserived and then u5ed on a parucular progiam wiih posi-
tive results. This is a particularly interesting study, in that
too often we speculate on the impact of computer experi-
ences on various desirable higher-level thit -ing processes,
such as problem solving skills, but do not have a good
strategy (o test our speculations.

CompuUTER IMPACT ON OTHER

LEARNING FocCUSES

Qutside of the three major curriculum areas of language arts,
mathematics, and science, there have beecn many studies
which relate to the impact of computer use on cther focuses
of learning, including those that may be interdisciplinary. I
have grouped these studies into the areas of database usage,

preschool computer usage, Logo, the effects of program-
ming, and computer science instruction.

Database Usage
Six studies focused on database usage:

Beishuizen, J. (1987). CIR: A computer coach for
information retrieval. In J. Moonen & T. Plomp
(Eds.), EURIT 86: Developments in educational
software and courseware (pp. 21-27). Oxford:
Pergamon Press. Ses page 71.

Eastman, S.T. (1986). A qualitative study of com-
puters and printouts in the classroom. ECTJ, 34(4),
207-222. See page 70.

Edyburn, D.L. (1987). An Evaluation of the Infor-
mation Retrieval Skills of Students With and With-
out Learning Handicaps Using Printed and Elec-
tronic Encyclopedias. Unpublished doctoral dis-
sertation, University of Ilinois, Urbana-Cham-
paign. See page 69.

Hedberg, J.G., & Perry, N.R. (1984). Teacher
cognitive styles and selection of computer course-
ware. Paper presented at the annual meeting of the
American Educational Reszarch Association, New
Orleans. See page 35.

Reilly,R., & MacAogain, E. (1988). Poorly formed
input and miscommunication in natural-language
keyboerd dialogue. An exploratory study. Comput-
€Fs iR ffuman Benavior, 4, 275-283. Sce page 85.

White, C.S. (1985). The impact of structured activi-
ties with a computer-based file- management pro-
gram on seiected information-processing skills.
Unpublished doctoral dissertation, Indiana Univer-
sity. See page 42.

These studies feature a variety of perspectives, but most
attest to the difficulties students may have in asking “good”
questions when they have access to a database. Two of the
studies focus on search strategies (Beishuizen, and Hedberg
& Perry) and another, Reilly & MacAogain on common
errors in command entries that people make when trying to
interrogate a database. White's study is particularly encour-
aging in that he found, with a sample of 28 different secon-
dary school classes, that students using database manage-
mnent software and activities to structure use of this software
during social studies instruction did better on subsequent
generalized tests of the evaluation and use of information
than did students who did not use the database software.

Two of the studies, Eastman and Edyburn, relate to
students using oa-line informational databases. Edyburn
found that leamning-handicapped students as well as main-
stream secondary school students were able to handle differ-
ent sorts of on-line databases (both with command-driven
and menu-driven uger interfaces). However, students were
more successful when their teachers assigned the search
focuses than when they had to generate topics and questions
of their own choosing. The Eastman study is particularly
8ood to read because it details the responses of eighth-grade
students using an on-line encyclopedia for a three-week
period. Anyone who has taught eighth-grade students will
recognize the verisimilitude of the case study. The students
were more interested in gotting a printout than with the
quality of the information they found. Students spentconsid-
erable time manipulating their printouts, stapling them, and
doing other activities that gave the appearance of being at
work. In sctuality, they were willing to abdicate some of
their research responsibilities to the computer, assuming
what was in the computer was “enough,” as long as their
printouts were as long as other students. This study reminds
us that students do not necessarily engage in educationally
relevant activities even when comfortable with and having
ample opportunities to use a resource with considerable
educational potential.




Prescheal Chiidren and Computers. Six studies focused
on preschool children and computer use:

Rorgh K., & Dickson, W.P. (1986). Two pres-
choolers sharing one microcomputer: Creating pro-
social behavior with hardware and software. In
P.Campbell & G. Fein (Eds.). Young Children and
Microcomputers, pp. 38-44. Englewood Cliffs, NJ:
Prentice-Hall. Ses page 47.

Goodwin, L.D., Goodwin, W.L., Nansel, A., &
Helm, C.P. (1986). Cognitive and affective effects
of various types of microcomputer use by
preschoolers. American Educational Research
Journal, 23(3), 348-356. See page 49.

Massey, C., & Gelormino, J. (1987, April). The in-

fluence of a math sofiware program on preschool-
ers’ acquisition of mathematics: ‘Ruton’ in the
classroom. Paper presented at the annual meeting
of the American Educational Research Associa-
tion, Washington DC. See page 70.

McCollister, T.S., Burts, D.C. Wrtight, V.L.. & Hil-
dreth, GJ. (1986). Effects of computer-assisted
instruction and teacher-assisted instruction on
arithmetic task achievement scores of kindergarten
children. 7ke Journal of Educational Research,
80(2), 121-125. See page 52.

Riding, R.J., & Tite, H.C. (1935). The use of com-
pater graphics to facilitate story telling in young
children. Educational Studies, 11(3), 203-210. See
page 46.

Swigger, KM., & Swigger, B.K. (1984). Social
patterns and computer use among preschool chil-
dren. AEDS Journal, 17(3), 35-41. See page 37.

The results are all gently positive. Borgh & Dicksonand
Swigger % Swigger examined sccial interactions of children
in preschool settings with unlimite? access i computers.
Swigger & Swigger four that about haif of the children paid
no attention to the computers at all, and the remnsining
children always came to the comprters in pairs or in larger
groups. The presence of the computer in the classroom was
not seen as altering the already defined social groupings
among the children. In the Borgh & Dickson study, pairs of
young children interacting with drill-type programs involv-
ing the alphabet and counting were audiotaped as they
interacted. The conclusions were that the social interactions
were positive and “may have greater educational
significance than those taking place between the children
and the computer.”

‘The other studies looked at the impact of certain particu-
lar software packages on learning. In one study, McCollister

et al., a particularly interesting resuit occurred. Higher-
ability children seemed to do well with a computer game
about number sequences, but lower-ability children did
betier when they worked with the teacher and used concrete
manipulatives. This suggests that the use of computer re-
sources in kindergarien classes might be directed toward
higher-ability children, leaving the teacher with more time
to interact personaily with the other children. What the long-
range implications of such an idea are cannot be said.

LOgo

Logo, not surprisingly, is well represented in the research
studies. There were 12 in Research Windows, plus a sum-
mary of Logo studies in the United Kingdom that appeared
in another Research Windows citation:

Clements, D.H., & Gullo, D.F. (1984). Effects of
compu’er programming on young childrens’
cognition. Journal of Educational Psychology,
76(6), 1050-1058. See page 19.

Clements, D.H., & Natasi, B.K. (1988). Social and
cognitive intezactions in educational computer
environments. American Zducational Research
Association Journg!, 25(1), 87-106. See page 73.

Cohen, R. (1987, April). Implementing Logo in the
grade two classroom: Acquisition of basic pro-
gramming concepts. Paper presented at the anrual
meeting of The American Educational Research
Associstion, Washington, DC. See page 55.

Frazier, M. (1987). The effects of Logo on angle
estimation skills of 7th graders. Unpublished
Master's thesis. Wichita State University. See
page 58.

Govier, H. (1988). Microcomputersin primary edu-
cation: A survey of recent research (Occasicnal
Paper ITE/284/88) “ancaster, U.K. Eco.iomicsand
Social Research Council. See page 82.

Horner, C.M., & Maddux, C.D. (1985). The effect
of Logo on attributions toward success. Computers
in the Schools, 2(2/3), 45-54. See page 43.

Howe, J. (1985, March). Logo programming and
intermediate mathomatics. Computers in Educa-
tion, pp. 7-10. See page 27.

Hunter, J., Kemp, T., & Hyslop, 1. (1987). Develop-
ment and evaluation of the “Thinking with Logo”
Curriculum. Edmonton, Alberta: Alberta Educa-
tion. See page 73.
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Lehrer, R., Guckenberg, T., & Lee, D. (1988).
Comparative study of the cognitive consequences
of inquiry-based Logo instruction. Jow:'nal of Edu-
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Louie, S. (1985). Locus of Control Among Com-
puter-Using School Children. (Available from
NACCIS, 2200 East River Road, Suite 128§,
Tucson, AZ 85718, $11.95). See page 22.

Mayer, R.E., & Fay, A.L. {1987). A chain of cogni-
tive chenges with learning to program in Logo. To
appear in the Jowrnal of Educational Psycholosy,
79(3). See page 59.

Plourde, R.R. (1987). The insignificance of Logo -
Stop ‘mucking around’ with computers. Micro-
scope, Logo Special Issue, December, 1987, 30-31.
See page 71.

Siann, G., & Macleod, H. (1986). Computers and
children of primary school age: Issucs and
questions. British Journal of Educational Technol-
ogy. 17(2), 133-144, See page 43.

Two trends emerge clearly from these studies:

M The teacher and the level of instructional support that
surround Logo use are criticai variables in influencing
the impact of this use.

B Skills acquired in the context of using Logo are not
casily transferable, either to perticular mathematics
insights or to metacognitive gains. The transfer poten-
tial 18 highly influenced by the instructional guidance
that the teacher gives students during their work.

Govier comes to the same conclusion in her 1988 sum-
mary of British research on Logo. She says, “It appears that
Logo skills only generalize when Logo is tanght in a way
witich emphasizes the skills to be learned and encourages
children to deliberately look for connections with other
work....The discovery leamning advocated by Papert is too
unfocussed for transfer of learning to occur.... A structured
curriculum is essential.”

Most of the Research Windows studies were not suc-
cessful in showing the type of important benefits that many
hope will occur from Logo expeicnces. Also, the better
designed and controlled the study, the less likely it is that
hypothesized gains occur. A typical result is that children
will be tested on a battery of variables, such as fluency,
divergent thinking, time spent considering a problem before
answering, Piagetian tasks, picture compietion, laterality,
map reading skills, various mathematics skills and under-
standings, misconceptions relating to egocentricity, creativ-
ity, flexibility of thinking, resolution of conflict, self-direc-
tion, cule determination, problem solving, planning skills,
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learning to learn, or conceptions of the role and nature of
errors. (These variapies all appear in the Logo studies cited
in Research Windows.) Out of all these tests, Logo children

will typically show 56 results in some and soms positive
results in others. However, the pattern is inconsistent, and
what is found in one study is not replicated in the next.

Three of the studies—Cohen, Horner & Maddux, and
Mayer & Fay—look closely at specific difficulties young
children have with Logo. All indicate that the process of
understanding the left and right orientation of the turtle
remains obscure for many children despite classroom games
and other introductory activities and despite the fact that the
children can identify their own left and right sides. Cohen’s
study is particularly useful in addressing the question of the
developmental readiness of young children, second graders
in her case, for turtle orientation and for using two-digit
numbers as arguments for FD, BK, RT, and LT primitives.
Mayer and Fay also do a careful job of documenting
commoely occurring specific misconceptions regarding
egocentricity.

One of the studies, Clements & Natasi, makes a particu-
larly good contribution with respect to a better understand-
ing of different social intetactions in Logo learning experi-
ences thatare likely to br. orrelates of higher-level problem-
solving activity. Seven categories of social behaviors as well
as eightcategories of problem solving behaviors appropriate
for Grade 1 and Grade 3 chiliiren are defined and illustrated.
This type of clarification of variables could make a substan-
tial comiribution to the fragmented Logo research activity
that continues t 20 on.

Another trend is clear in the Logo studies—Logo re-
search itself is improving, from a detign and analysis per-
spective. The many limits to generalizability that frequently
appeared in earlier Logo “testimonials” are now better
controlled. The resuits show Logo to be a good tool, but not
one that most students will use to much advantage on their
own or without thoughtful guidance.

Programming (non-Logo)

Eight studies focused on non-Logo programming, not on
how to best teach it, but on what impact it may have on other
thinking and how different languages may make a differen-
tial effect in this respect. The eight studies I have putin this
category are:

Brown, S.W., & Rood, M.K. (1984). Training
gifted students in LOGO and BASIC: What's the
difference? Puper presented at the Annual Meeting
of the American Educational Research Associa-
tion, New Orieans. See page 35.

Kagan, D.M., & Douthat, J.M. (1984). Writing
style, category width, and introductory FORTRAN.
Journal of Research and Development in Educa-
tion, 18(1), 7-11. See page 20.
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Linn, M.C. (1985). The Cognisive consequences of
programming instruction in classrooms. Educa-
tional Researcher, 14(5), 14-29. See page 22.

Mayer, R.E., Dyck, J.L., & Vilberg, W. (1986).
Learning to program and learning to think: What's
the coanection? Communications of the ACM,
29(7), 605-610. See page 43.

Millsr, G., & MacLeod, A. (1984). Microcomputer
learning project: Willowcreek Scheol Division.
Planning Service Branch, Alberta Education,
11160 Jespsr Avenus, Edmonton, Albesta. Ses
page 33.

Signer, B.R. (1986). An investigative study of pos-
sible effects of programming instruction on math
anxiety and teacher attitudes toward CAL Journal
of Computers in Mathematics and Science Teach-
ing, 5(4), 40-45. Sec page 50.

Sigurdson, S.E., & Hunka, D. (1985). Inzegrating
programming into mathematics. Planning Service,
Alberta Education, Devonian Building, West
Tower, 11160 Jasper Avenue, Edmoaton, Alberta,
TSK 0L2. See page 25.

Webb, N.M. (1985). Cognitive requirements of
learning computer programming in group and indi-
vidual settings. AEDS Journal, 18(3), 183-194. See
page 37.

Stodies investigating the impact of programming on
problem-solving skill development or on mathematics
achievement ars much less prevalent now than they were in
the early and middle 1980s. The same can be said about
studies looking for patterns among correlates of success in
programming, a-forsmdiucomptinﬂbbemﬁnofdif.
ferent programming languages cn various outcome vari-
ables. The eight studies reviewed in Research Windows
reiate to these topics. The results from these studies, like
those from the field in general, are inconclusive or disap-
pointing. There is no good, consistent evidence that learning
programming has any pesitive impact on anything else,
although different results emerge in different studies. Mayer
et al. conclude by saying, “There is no convincing eviderce
that leaming to program enhances sivdents’ general intellec-
tual ability, or that programming is any more successful than
Latin for teaching ‘proper habits of mind.’”
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Computer Science Instruction

Finally, six studies focused on aspects of computer science,
computer literacy, or programming instruction:

Battista, M.T., & Steele, K.J. (1984), The effect of
computer-assisted and computer programming in-
struction on the computer literacy of high ability
fifth grade studeats. School Science and Mathemat-
ics, 84(8), 640-658. See pags 19.

Connors, J.IM. (1987). Persiztence in Computer
Science by First-year Students at the University
of Victoria. Unpublished master’s thesis, Univer-
sity of Victoria, Victoria, British Columbis. See

page 62.

Greez, J. (1986). High school experience and uni-
ity achicvement in computer science. AEDS
Journal, 19(?73), 216-225, See page 62.

Linn, M.C., Sloan, K.D., & Clancy, M.J. (1987).
Ideal and actual outcomes from pmcollege Pascal
instruction. Journal of Research in Science Teach-
ing, 24(5), 467-490. See page S8.

Pintrich, P.R., Berger, CF., & Stemmer, PM.
(1987). Students’ programming behavior in a Pas-
cal course. Journal of Research in Science Teach-
ing, 24(5), 451-456. See page 57.

McCormick, D., & Ross, S.M. (1988, April). Ef-
fects oy computer access and flowcharting in learn-
ing computer programming. Paper presented at the
annual meeting of the American Educationzl Re-
search Society, New Orleans. See page 78,

The genersl conclusion of these studies is that students
need strong instructional guidance, particularly with respect
to developing habits of thorough planning before beginning
hands-on coding. Pintrich et al., observed two Advanced
Placement cotnputer science clagses for two months during
the studenis’ computer science class time. Students almost
nover engaged in any planning behavior, nor dic ihey Lave
discussions on design featu ¢s or on different strategies for
creating and debugging. The “rush-to-program” urge was
strong and most class time was spent on running programs,
making minor changes, fixing bugs by trial and error, and
asking others for heip. Linn and her colleagues, observed 14
Advenced Placement computer science classes, and catego-
rized the classes as exemplary, enhanced, or typical based on
programming performance, They found that the instruc-
tional strategies used by the teachers were what distin-
guished the ciasses. Teachers in e “exemplary” classes
required their students to plan before logging on signifi-
cantly more than did tcachers in the other groups.
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One study, McCormick & Ross, had two interesting
findings that may relate to real-world trends in computer
science instruction. First, flow charti1g was seen as having
a potentaily negutive eifect on achievement, possibly be-
cause its linear logic is not thc same as the perspective
involved in a top-down, decomposition approach to design-
ing a program; and second, middle- and high-ability students
with limited access to computers tended to do better than
similar-ability students with more access. The authors
speculate that having to share machines may force students
to do more planning away from the machine, which ulti-
mately can translate into more thoughtful perspectives.

SOFTWARE
Under the category, “Software,” studies relate to software
evaluetion and to what I call design features of software.

Software Evaluation
Five studies relate to software evaluation:

Callison, D., & Haycock, G. (1987).A methodology
for student evaluation of educational microcom-
puter software. Unpublished manuscript, Indiana
Univergity. See page 66.

Jolicoeur, K., & Berger, D.E. (1986). Do we really
know what makes educational software effective?
A call for empirical research on effectiveness, Edu-
cational Technology, 26(12), 7-11. See page S1.

Jolicoeur, K. & Berger, D.E. (1988). Implementing
educational software and evaluation its educational
effectiveness: Part II. Educational Technology,
28(10), 13-19. See page 88.

Preece, J., & Jones, A. (1985). Training teachers 'o
select educational computer software. British Jour-
nal of Educational Technology, 16(1), 9-20. See
page 20.

Zohar, A., & Tamir, P. (1986). A new instrument to
assess the inquiry characteristics of science com-
puter software. The Jourmal of Computers in
Mathematics and Science Teaching, 6(1), 44-46.
See page 53.

In general, these studies confirm that software evalu-
ation has a large degree of subjectivity involved in it, and
that procedures to help teachers be better evaluators need to
be developed. Three of the smdies—Callison & Haycock,
Jolicoeur & Berger (1986), and Jolicoeur & Berger (1988)—
document the discrepancies between teachers’ and students’
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impressions of what makes software “good.” There ar:
similar inconsistencies among teachers themselves and also
among professional reviewers of software. There is also
little relationship between software chosen by teachers, at
least in one particular study (Jolicoeur & Berger, 1988) and
software mosi associated with improved student learning.
The article by Zchar and Tamir is encouraging, in that it
Fresents a new strategy vor evaluation of science software in
which particular attention is paid to assessing software
relative to its potential impact on inquiry skills.

Design Features

There are 19 studies in the category I call “Design Features.”
The general conclusion that I draw from them is that any
desigm feature will be more helpful to <yme learners and in
certan situsticns than it will be to others in other situations,
By design features I mean options available in a program
relative to:

B Graphics and animation

Hale, E.H., & Okey, J.R. (1985, Aopril). Using
computer graphics and animation in testing. Paper
presented at the annual meeting of the National
Association for Research in Science Teaching,
French Lick, IN. See page 21.

Reed, S.K. (1985;. Effet of computer graphics on
improving estimates to aigebra word problems.
Journal of Educational Psychology, 77(3), 28S-
298. See page 25.

Text fe: - ares

Heppner, F.H., Anderson, J.G.T., Farstrup, AE., &
Weiderman, N.H. (1985). Reading performance on
a standardized test is better from print than from
computer display. Journal of Reading, 28(4),
321-325. See page 25.

rartley, J. (1987). Designing electronic text: The
role of print-based research. Educational Commu-
nications and Technology Journal (ECTJ), 35(1),
3-17. See page 81.

Immediate Feedback

Beaulien, J.E. (1985). A study of the effects of
selected feedback delay intervals upon retention of
science material in a computer assisted instruc-
tional task with junior high schoo! students. Un-
published doctoral dissertation, University of Ore-
gea. See page 27.
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® Computer-controlled vs. Student-controiled Hints,

Options, and Remediaiion

Tennyson, R.C., Park, O.C., & Christenson, D.L.
(1985). Adaptive control of learning time and se-
quence in concept learning using computer-based
instruction. Journal of cducatioral Psychology,
77(4), 481-491. Ses page 29.

Lalton, D.W., (1988, April). The effects of coop-
erative learning strategies on archievement and
attitudes during interactive video. Paper preseated
at the annual meeting of the American Educational
Research Association, New Orleans. See page 86.

Personalizing Questions

Tamborine, R. (1985). Effects of questions, person-
alized communication style, and pauses for sflec-
tion in children’s educational programs. Journal of
Educational Research, 79(1), 19-26. See page 29.

Computer-controlled vs. Student-controlled Hints,

Options, and Remediation

Reinking, D. & Schreiner, R. (1985). The effects of
computer-mediated text on measures of reading
comprehension and reading behavior. Reading
Research Quarterly, 20(5), 536-552. See page 31.

Rubincam, ., & Olivier, W.P. (1985). An inves-
tigation of limited learner-control options in a
CAI mathematics course. AEDS Journal, 18(4),
211-116. See page 32.

Carrier, C.A., & Williams, M.D. (1988). A test of
one leamer-control strategy with stodents of differ-
ing levels of task persistence. American Eiuca-
tional Research Journal, 25(2) 285-30¢. See
page 91.

Types of Feedback

Janke, R.W., & Pilkey, P.J. (1985). Microcomputer
diagnosis of whole number computational errors.
The Journal of Computers in Mathe:natics and
Science Tecching, 5(1), 45-51. See page 35.

Woodward, J., Camine, D., Gersten, R., Gleason,
M., Johnson, G., & Collins, M. (1986). Applying
instructional design principles to CAI for mildly
handicapped students: Four recently conducted
studies. Journal of Special Educatio:, lechnology
(at press). Sce page 45.
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8 Learning Characteristics That Iteract With
Design Features

Murphy-Berman, V., Wright, G., & Roseii, J.
(1986). Measuring ~hildren's attention span: A
microcomputer ass sment technique. The Jour-
nal of Educational Research, 80(1), 23-29. See

page 49.

Hativa, N. (1987, April). Differendial effective-
ness of computer-based drill and practice in
arithmetic. Paper presented at the annual meeting
of the American Educational Association, Wash-
ington, DC. See page 56.

@ Targeted Rersediation for Reteaching

Martinak, R., Schneider, B.R., & Sleeman, D.
(1987, April). A comparative analysis of ap-
proachasfor correcting algebraerrors viaan intel-
ligent tutoring system. Paper presented at the an-
nual meeting of th, American Educational Re-
search Association, Washington, DC. See page 61.

M Interactive Video Design Presentation

Bunderson, C.V., Baillio, B., Olsen,J.B., Lipson, J.
& Fisher, K.M. (1984). Instructional effectiveness
of an intelligent videodisc in biology. Machine
Mediated Learning, 1(2). 175-215. See page 85.

B Pretests

Dalton, D.W., Goodruns, D.A., & Olson, J.R.
(1988, Aprii). The effects of computer-based mas-
tery pretests on learner achievement and motiva-
tion. Paper presented at the annual meeting of the
American Educational Research Associvtion,
New Orleans. See page 87.

8 Color

Hativa, N., & Teper, A. (1988). Different:al effec-
tiveness of three color treatments in learning geo-
metric coacepts via computer-based teaching.
Journal of Educational Computing Research, 4(3),
303-320. See page 88.

Hativa’s peper is probably a key one in this set, in that
it shows in & careful way how various design features can
work to one student’s advantage at the same . ime that they
work to the disadvantage of another student

Another overall conclusion to niake from this set is that
software design is a very complicated business. Designers
have much to consider. Probably a major recommendation is
that as many options as possible be avail~ble within a
program relative to design variables such as those listed
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above, so that different students can interact with the mate-
rials in ways that are good for them as individual leamers.
This is amajor positive value of computer-delivered instruc-
tional materiais; unlike mest other mediums, the compuier
has the capability of having available a wide variety of
options to personalize the experience of working with a
program, Of course, these options must be available in the
software, through some sort of easy user interface, in order
to have this positive feature realized in practice.

TEACHER-FOCUSED STUDIES

I group these studies into three categories—surveys of
teachers’ attitudes and uses of computezs, issues related to
teacher training, and factors affecting teachers’ implementa-
tion of computers in the classroom.

Surveys of Teachers’ Attitudes and Uses of
Computers
Sevea of the studies are in this category:

Andelin, J, (1987). Trends and status of computers
inschools: Use in Chapter 1 programs and use with
limited English proficient studemts. Staff paper,
Science Education, and Transportation Program,
Office of Technology Assessment, U.S. Congress,
Washington, D.C, See page 59.

Becker, HJ. (1987). Instructional Uses of School
Computers (Issue No. 4). Center for Social Organi-
zation of Schools. The Johns Hopkins University.
See page 69.

Carey, D.M. (1985). An investigation of factors
that affect elementary school teachers’ educational
use of computers. Unpublished doctoral disserta-
tion, University of Oregon. See page 33.

Mokros, J.R., & Russell, S.J. (1986). Learner-cen-
tered software: A survey of microcomputer use
with special needs stndents. Journal of /.carning
Disabilities, 19(3), 185-190. See puge 7"..

Norris, C.M., & Lumsden, B. (1984). Functional
distance and the attitudes of educators toward com-
putess. T.H.E. Journal, pp. 129-132. See
page 23.

Reid, ML (1986, May). Male and female science
teachers’ use of microcomputers. Poper presented
to the World Congress on Education and Technol-
ogy, Vancouver, British Columbia. See page 37.
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Thommann, J., & Gersten, R. (1985). Microcom-
puter use in special education: An empirical inves-
tigetion of teachers' perception. Manuscript sub-
mitted for publication. See page 23.

These studies generally make the same observation—
although teachers support the value of computer use in
education, they are not yet making much vse of computers
themselves outside of the context of computer literacy and
computer science classes. Becker's study on the use of
computers in mathematics and science instruction is particu-
larly well known in this respect.

Two of the studies relate to special education (Mokros
& Russell, and Thormann & Gersten) and another to disad-
vantaged and “limited Englizh proficient” students (Ande-
lin). These studies also find relatively little impact of com-
puters in these areas in terms of actual practice. The Mokros
and Russell study points out that word processing is being
used by a growing number of special education teachers
(27% of those surveyed), but it is primarily used for “me-
chanical error correction ** Furthermore, they nots in their
survey of SO U.S. school districts that, “Not one special
educatior. teacher reported receiving training on how to
integrate educationsl software into the curriculum.” Lack of
appropriate teacher training is often sited as a factor in
teacher noa-utilization of 1chool computers.

Teacher Training
Five studies relate to teacher training:

Ellis, J.D., & Kuerbis, P.J. (1985, April). Develop-
ment and validation of essential computer literacy
competencies for science teachers. Paper presented
at the annual meeting of the Association for Re-
search in Science Teaching, French Lick Springs,
Indiana, See p=ge 21.

Cooper-Shoup, S., Farris, PJ., & Higgins, J.E.
(1985). A comparison of computer literacy delivery
systems at the preservice teaching level. Unpub-
lished manuscript, Northern Ilinois University,
DeKalb, Illinois. See page 34.

Dickson, M., Franklin, J., & Hill, A. (1987, June).
Atditudinal changes through computer confer-
encing. Paper presented at the Second Symposium
on Computer Conferencing and Allied Technolo-
gies, University of Guelph, Guelph, Ontario. See
page 70,

Fuchs, L.S. (1987, April). Effects of computer-
managed instruction on teachers’ implemensation
of systematic monitoring programs and student
achievement. Paperpresented at the annual m.eeting
of the American Educational Research Associa-
tion, Washington, D.C. See page 56.
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Stecher, B.M., & Solorzans, R. (1987). Character-
istics of effective computer in-service programs.
Repon ptepared for the Educational Tuung Sexv-
ice, Z North Lake Avenue, Suitc 510, Fasadcna,
CA, 91101. See page 67.

There ave, of course, many differeat issues with respect
to teacher training for computers in education use. One
problem is content. The stdies of Eliis & Kuerbs and
Stecher & Solorzana relate to this. The former focuses on
appropriate content for science teschers and the latter, more
generally, stresses the value of content that reiates inservice
experiences directly to ongoing claseroom practice and
curricolum issues.

Another major issue is the delivery strategy. Two of
these studies examined innovative doiivery strategics—self-
ingtruction courses (Cooper-Shoup et al.) and teleconfer-
encing (Dickson et al.). Both strategics were effective.

Still other issues relate to implementation within the
particular inser ice setting. Stecher and Solorzano's study is
narticularly helpfai here. These researchiers identified SO
exemplary computer related inservice programs in the U.S.
and examined eight of them. They found no common proce-
dure for inservice. However, all shared the feature of lesson-
related handoats and materials relating directly to classroom
applicati~as, and all realized the importance of providing
teachers with adequate personal access to computer: in thir
own schools.

Helping Teachers with Implementation
Problems

Seven studies focus on implementation issues—problems
that make computer use in education difficult oc unfeasible
for the teacher:

Van den Akker , J.J. (1988). The teacher as leamer
in curriculum implementation. Journal of Curricu-
lum Studies, 201), 47-55. See page 89.

Beaver, 1.F. (1988). A national search for quality:
An examination of high-quality elemensary school
instructional computing programs. Unpublished
doctoral dissertation, Michigan State University,
See page 82,

Carnine, D., Engelmann, S., Hofineister, A., &
Kelly, B. (1987). Videodisc instruction in fractions.
Focus on Learning Problems in Mathematics, 9(1),
31-52. See page 84.

Fullan, M.G., Miles, M.B., & Anderson, S.E.
(1987). Strategies for implementing microcompu-
ters in schools: The Onmtario case. Ministry of Edu-
cation, Toronto, Ontario. See page 60.

Kelly, B., Gersten, R., & Woodward, J. (1988). Re-
search on teachers’ implementation of an interac-
tive videodisc curriculum. In T. Grady (Ed.), Teck-
nology and curricudum Alsxandria, VA: ASCD. (in
press). See pagc 84.

Mathinos, D.A., & Woodward, A. (1987) The status
of instructional compusing in an elementary school:
Removing those rose-colocred glasses. Paper pre-
sented at the annual general meeting of the Ameri-
can Educational Research Association, Washing-
ton, DC. See page 83.

Plomp, T., Steerneman, A., & Pelgrim, W.J. (1988,
July). Curricular changes as a consequence of
computer use. Paper presented at the European
Conference on Computers in Education, Lausanne,
Switzeriand. See page 83.

Perhaps the major trend 1 see emerging in the research
over the last four years is the growing recognition of the
imnact of a complex set of “implementation variables” on
any subsequent impact of computer experiences on students.
At the most fundamental level, implementstion barriers can
discourage or prevent the teacker from making use of com-
puters at all. Many studies acknowledge the impGitance of
an implementation perspective, but four (Beaver, Fullan et
al., Mathinos & Woodward, and Plomp et al.) focus specifi-
cally on specifying implementation variables. The Fullan
etal. study i3 the most comprehensive and useful. They
synthesize a large number of studies and conciude that
we have “vastly underestimated how difficult it is for teach-
mmmplementmechngummchnologmwxllmqum
in practice.”

Three studies suggest strategies t0 improve implemen-
tation. Vanden Akker describes the development and testing
of support materials wiih this aim. The Camine et al. and
Kelly et al, stndies describe design decisions incorporated
into interactive video materials that anticipate implementa-
tion support in the classroom. The importance of this sort of
global thinking about computer use is becoming more and
more clear.

OtrER ToPICS

I can divide the remainder of the Research Windows studies
into four categories—studies relating to gender, research
summary studies, cost-effectiveness, and a final miscella-
Neous Category.

Gender and Computer Use

Although gender appears in many studies as a variable
associated with computer use and impact, it is the specific
focus of seven studies:
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Coilis, B., & Oliila, L. (1986). An examination of
sex differences in secondary school stidents’ atti-
mdes toward writing and toward computers. The
Alberta Journal of Educational Research, 32(4),
297-306. See page S1.

Horton, NJ. (1987). Sex differences ir attitudes
toward computers. Unpublished manuscript, De-
partment of Psychology, Harvard-Radcliffe Col-
lages, Cambridge, Massachuseits. See page 60,

Peterson, PL., & Fennema, E. (1985). Effective
teaching, student engagement in classroom activi-
ties, and sex-related differences in learning
mathematics. American Educational Research
Journal, 23(3), 309-335. See pags 27.

Siann, G., Durndell, A., MacLeod, H., & Glisscv,
P. (1988). Stereotyping in relation to the gender gap
in participetion in computing. Educational Re-
search, 30(2), 98-103, See page 81.

Smith,J. (1986). Computer attitude surveyof eighth
grade students. Unpublished Msster’s thesis, Se-
attle Pacific University, Seattle. doe page 40.

Swadener, M., & Hannafin, M. (1987). Gender
similarities and differences in sixth graders® atti-
tudes toward computers: An exploratory study.
Educational Technology,27(1) 37-42. See page S1.

Ware, M.C., & Stuck, MLF. (1985). Sex-roic mes-
sage vis-a-vis mi use: A ivok at the
pictures. Sex Roles, 13(3/4), 205-214. See page 36.

Most of these studies document and attesapt to interpret
an unequal participation rate between msles and females
with respect to compnter use. Attitude, self-confidence, and
perception of what is appropriate gender-related activity
continue to be major factors in the disproportionaily small
number of females who persist in computer usage. The most
recent of these studies—Siann et al.—suggests some en-
couraging trends, but in general giris still make less use of
computers than boys. Peterson and Feitnema suggest a strat-
egy in the context of mathematics education that could
transfer to the computer use setting—implement more
cooperative learning situations with computers and avoid
software or instructional environments that stress inter-
personal competition,
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Research Summaries

Fourcitations related to studies that were themselves synthe-
ses of other studies:

Gavier, H. (1988). Microcomputers in primary edu-
cation: A survey of recent research. Occasional
Paper ITE/28a/88. Lancaster, UK: Economics and
Social Research Council. See page 82.

Pike, R. (1985, April). Looking at learning from
lessonware. Paper presented at the ECOO/AEDS
Ccnference, Montreal, Quebec. (Contact Dr. Pike
at Faculty of Education, University of Toronto,
271 Bloor Street West, Toronto, MSS 2R7). See

page 25.

Roblyer, M.D. (1985). Measuring the impact of
computers in education: A nontechnical review of
research for educators. Washington, D.C.; AEDS
(Association for Educational Data Systems). See

pege 23.

Samson, G.E., Niemiec, R., Weinstein, T., & Wal-
berg, HJ. (1985). Effects of computer-based ir-
struction on secondary school achievement: A
quantitative synthesis. Paper preseated at the an-
nual meeting of the American Educational Re-
search Association, Chicago. See page 36.

It is difficult here to summarize trends from large
summary studies. However, we see some patterns. Using a
computer to supplement regular, 2acher-led instruction is
generally more effective than trying to usr; a computer to
provide theinstruction. Students working in pairs rather than
individually at computers are showing good results. The
impact of w .t programs is strongest during the initial period
of using the programs. And both the implementation of
computers in education and research about computers in
education are complicated and difficult processes.

Cost-Effectiveness Studies
Only two studies related to cost-effectiveness:

Hawley, D.E., Fletcher, 1.D., & Piele, P.X. (1986).
Costs, effects, and utility of microcomputer-as-
sisted instruction. Eugene, OR: Center for Ad-
vanced Technology in Education, University of
Oregon, See page 53,

Levin, HM., (1986). Cost-effectiveness of com-
puter-assisted instruction: Some insights. Stanford
Education Policy Institute, Report 86-SEPT-13,
Stanford, CA 94305, See page 48.
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However, I mention them especially because I predict
this is an area where much more work is going to appear. It
is inevitable that we will have to become more accountable
about the time and mecney we are spending on compuicr
activities in schools. The attentica given to the need for this
approach in the Power On report from the US Office of
Technology Assessment is an indication of this. The two
studies thez were revicwed in Research Windows are impor-
tant baseline documents in this arca. Each presents a careful
methodology for calculating the cost-per-student of com-
puter use (in mathematics drill) with the cost of traditional
instroction. Lavin found wide variations in cost-par-student
amounts relative to computer use, even when the compo-
nents of this use were suppnscd to be comparabie in different
schools. Hawiey et al., found that the cost-per-student per-
day in computer-supposted mathematics programs was
considerably greater than thai in traditional programs.
However, the students working with the computers did
significantly better that the “traditional” students; Hawley
and his colleagues developed a weighting technique to help
decision makers consider valu= of results as well as costs.

Misceilaneous Studies

The remaining studies cover a variety of topics. I mention
them for those who are interested in pursuing a particular
issue:

B Readability inconsistencies in software

Dunsmore, G.A. (1985). Readability assessments
of elementary level microcomputer courseware.
AEDS Journal, 18(4), 267-276. See page 25.

B Parents’ expectations for children’s computer
literacy

Clayborne, B.M. (1985). Dimensions and corre-
laies of the attitudes of innor city parents toward
microcomputers in education. {inpublished manu-
script, University of Maryland, See page 27.

S§i

Secondary students’ home use of computers

Carey, R.F. (1985). Patterns of microcompuits» use
by secondary school students at home and school.
Unpublished doctu:al dissertation, University of
Oregon, Eugene, OR. See page 30.

B Computer games and their effect on spatial ability

McClurg, P.A. (1985). A study of the effects of
playing selected microcomputer games on the spa-
tial ability of fifth, seventh, and ninth grade males
and females. Unpublished doctoral dissertation,
University of Oregon. See page 33.
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Computer games and their effect on aggressive
behavior

Sii~em, 5.5. (1586). Video games: Affect, arousal,
and aggression. In P, Campbell & G. Fein (Eds.).
Young Children and Microcomputers, pp. 62-70.
Englewood Cliffs, NJ: Prentice-Hall. See page 47.

Computer rclated vocational aeeds and the implica-

tions for school computer literacy curricula

Levin, HA{., & Rumberger, R.W. (1986). Educa-
tion an”’ raining needs for using computers in
small businesses. Report 86-SEPT-7. Stanford,
CA: Stanford Educational Policy Institute. See

page 46.
The “Hidden Curriculrm” of computer use

Roessler, MLJ. (1987). Fourth graders and comput-
ers: A case study. Unpublished doctoral disserta-
tion, Michigan State University, Lansing, Michi-
gan. See page 59.

Comparison of working in pairs and working
individually at the computer

Carrier, C.A., & Sales, G.C. (1987). Pair versus in-
dividual work on the acquisition of concepts in a
computer-based instructional lesson. Journal of
Computer Based Instruction, 14(1), 11-17. See

page 61.

Computer competencies valuable for
preprofessional training

Kurshan, B. (1986, May). Career paths of women
graduating with technological courses. Paper pre-
sented at the World Congress of Education and
Technology, Vancouver, B.C. See page 67.

Natural curiosity and software exploration

Lancy, D.F. (1988, April). Individual variation in
working/playing with computers. Paper presented
at the annual meeting of the International Associa-
tion of Computing in Education, New Orleans. See
page 78.

Strategies for interactive video

Mably, C. (1987). Interactive video as a school re-
source: Rolls Royce or Model T Ford? In D. Lauril-
lard (Ed.), Interactive media: Working methods
and practical applications, pp. 1901-204. Chich-
ester, West Sussex, UK: Horwood Limited. See
page 84.
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SUMMARY ,

In conclusion, after reviewing thess 180 studies and reflect-
ing on others that | have read but didn’t review. L offer thesa
final generalizations about overall trends emerging from the
smdies, either explicitly or implicily:

B There are no casy answers or simple comclusions about
the impact of coinputer use in education.

B Teachers are critically important in whatsver happens
whenever computers are used (or notused) in education.

Classroom implementation of computer use is typically
a challenging task,

B Computers have beeit and continve to be remarkable
catalysts for educational excitement, self-examination
and growth

It is this last point perhaps that is most importsat of all.

T SN, S SN N
st B D VIR0 S EOARRAR A s,

et Tt B 2o £ ot AL e

. § i
PN

>
3%

ooyt

N

S




REesearcH WINDOWS, VOLUME 13
1985-1986

24




The Computing Teacher
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“‘Research Windows”’ is a new feature of TCT. Each month this column will present
short summaries of various research studies rexating to compuzers in education. To
be included, a study must reflect well-designed research procedures and suggest proc-
tical applications for the eduator concerned about teaching with computers. The
column will include research studies from a variety of sources including journal ar-
ticles, papers presented at conferences and unpublished research reports. We ask for
your help in locating good research studies that will be of interest to readers of TCT.
Please send journal references or copies of papers and reports to: Betty Collis,
Research Windows Editor, Dept. of Psychological Foundations, Faculty of Educa-
tion, University of Victoria, P.O. Bo.: 1700, Victoria, British Columbia VEW 2Y2.

Cowmputer Literasy by
Osmesia?

Battista, M.T., & Steele, K.J, (1984).
The effect of computer-assisted and
computer programming instruction
on the computer literacy of high abili-
ty fifth grade students. Schoo! Science
and Mathematics, 84(8), 649-658.

Sometimes it is feit that a reasonable
level of computer literacy will occur,
almost by osmosis, if students regularly
use 2 computer and especiaily if they are
programming. In this study one group
of elementary students used a computer
for mathematics drill and another group
undertook a series of lessons in BASIC.
“Neither tremtment was effective in de-
veloping an adequate level of cognitive
c.-nputer literacy,”’ although students in
both groups demonstrated a more posi-
tive attitude about computers than stu-
dents in a control group. The study con-
cludes that knowledge about how com-
puters work, what kind of tasks they
perform, and how they are used in socie-
ty probably will not develop incidentaily

during various classrcom computer acti-
vities but must be pursued like other
learning objectives.

Loge and Thinking
Clements, D.H., & Guilo, D.F. (1984).
Effects of computer programming on
young children's cognition. Journal
of Educational Psychology, 76(6),
1050-1058.

Ever since Papert first presented his
hypotheses about Logo and children’s
thinking, many of us have been waiting
for research resuits about the effects of
Logo experiences on young children’s
activities and deveiopment. In this study
18 six-year-old children were randomly
assigned to 12 weeks of CAI experiences
in reading and mathematics or to a
similar amount of time with Logo. The
CAI children showed no change in any
of the cognitive variabies being meas-
ured, but the Logo children showed an
increase in “‘fluency and divergent
thinking,’* in the amount of time speat
considering a problem before answering,

Edited by Betty Collis

and in their ability to indicate that they
did not understand instructions. Neither
group of children, however, showed
changes in cognitive development as
measured on two Piagetisn tasks.
Because of the small number of subjects
and short time involved, this seems yet
another study which lacks the empirical
data needed 1o really examine the impact
of Logo on cognitive development.

Ways te Learn
Werd Processing

Wagner, W.G., O'Toole, W .M., Kazel-

skis, R. (198%). Learning word proc-

essing skills with limited instruction:

An exploratory study with college stu-

dents. Educational Technology,

XXWQ2), 26-28.

Although th study involved college
students, the results seem generalizable
to secondary school students and could
be quite useful. Students were divided
into three groups prior to their initial use
of a word processor. One group was
simply given a manual, another group
was given the same manual but had an
instructor go through the manual with
them in a typical lecture-question man-
ner, and the third group was given the
manual and the instructor and in addi-
tion the instructor demonstrated various
points on s microcomputer. Each group
had one hour of instruction and then
was given one hour to use the word proc-
essor. The group who had had a com-
puter demonstration wrote much more
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than did students in the other groun | carly performance in the courss was a

and also indicated 2 more posiuve onin-
ion about the experience. it was es-
pecially interesting that traditionai lec-
ture methods were no more effective
than simply giving students a good
manual with respect 10 learning word
processing, but the major emphasis of
the study was ‘*‘the importance of ac-
tually showing students what they are to
do on a microcomputer.’*

Language and
Programming Skills
Kagan, D.M., & Douthat, J.M. (1984).
Writing style, category width, and in-
troductory FORTRAN. Journal of
Research and Development in Edy-

cation. 18(1), 7-11.

Does programming skill have a strong
relationship with verbal and communi-
cation ability? Kagan and Doutbat
gathered data about this question from
143 university students enrolled in an
intreductory programming course. Lan-
guage skills seemed strongly related to
females’ final performance in the course
but not males’. In addition, females’

strong opredictor of theyr final per-
formance, but this prediction was not
particularly strong tor males. The ability
10 edit effectively and rewnite a para-
graph was strongly associated with suc-
cess in programming.

Softwars Evaluation

Preece, J., & Jones, A. (1989). Training
teachers to select educational com-
puter software. British Journal of
Educational Technology, 1(1), 9-20.

Eighteen computer-using teachers
were asked to evaluate three educational
software packages. Detailed checklists
were cupplied and the teachers were
given training in developing criieria for
selecting and evaluating educational
software. Despite this, the teachers were
‘*not very critical’ in their evaluations,
frequently gave a higher summary rating
than their ratings for individual features
would suggest, and made few sugges-
tions for improvement. The researchers
concluded that *‘discriminating between
good and bad features of software is not
atrivial task’* and is unlikely to occur by

| leaving teachers 1o work through pack-
ages avan after traimng, Taachers were
strongly influenced by the graphics in a
program, but were less likely to consider
the underlying educanional structure or
objectives. _

-

{Dr. Betty Collis, Faculty of Educa-
tion, Universuy of Vicrorta. Vicrona.
B.C., Canada, V8W 2Y2.}
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The first three studies in this month’s | Testimg Witk and Without the computer-delivered test because a2

“Research Windows'® were presented at Comuter Animaiion ™ of disk access and am_n_uttottlc., du B

the Annual Meetmg Df: the AS“‘]GI'IOH Hale, E. H., & J. R. Okey (1985, April). ! aﬁm“gm‘:: Pemneﬂmd ke .

Jor Research in Science Teaching, | Using Computer Graphics and Anima- | ”n“ﬁu'"' %’

French Lick Springs, Indiana. tion in Testing. this study particularly useful. B

Will quesdons referring to dymamic | goigytifiy Proeess Skills:

O e 1 ey an e sy | Programe Ve. Lab Work

animated visualization of the probiem | Shaw: E. L., Jr., & J. R. Okey (1985,

itnati compu answer? | ApriD. Effects of Microcomputer Sirmu- 3

Computer Litsrasy ;lv'nl;non O‘:‘:‘ﬂ, mm » mlurs b: lations on Achievement and Attitudes of %
Competeneiss for  poor h ? l;:“m o4 | Middle School Students. g

Seienecs Teackers | particulasly helped study, rown Par- pd

middle school students took a 26-tem | Do programs such as Mopto 2

Ells, 1.D., & P.J. Kuerbis (1985, April). | “iycence. peocess skill test,” Half the | 9d& Moptown Hotel, Gertrude's Secrets %
Development and Validation of Essen- | cyilren had the written questions only; | a1d Gertrudle's Puzzies provide as effec- 3

t1al Compuier Literacy Competencies | o orher half had the same questions de- | tive Of even more effective training in &

Jor Science Teachers. livered via & computer where computer | Scientific process skills compnrede tra- 3

S'S::C teachers, principals and edu- | crynhics and animation were used to ¢ ditional fm methods? anu::;

:ae;led . ?:"“‘!“' m‘gm ;\::e ’“;; dynamically portray the phenomena that | chuemt? seventh "m‘fl“’m_or ;

0 determine what they felt to were at issue in the test questions, : thes¢ four programs as L 3

the most important computer liter&y | pother surprisingly, there was no dif- | science class activity for twl:b weeks.
competencies for science teachers. OUt | ference in the scores of the children in | Other groups cxperienced e :

of 160 compe.tencx'u. the respondents | 1o vwo groups. The researchers suggest | activities gf various kinds. The ence
ranked most highly: reasons which may have contributed to proc.eu.shlls of x?term were observmg‘i

* Use the computer as a tcol in the | the relative lack of impact of the com- | W&aﬁn‘,m'rh'eum‘depu|m&ml;ro’ puups“"di 4 n'o :t- 5

oom: _ puter: i ter on a subsequent process-classifica-

* Integrate the use of computers with | o Students had te focus so much on | tion test than did students in other <
non-computer materials, such as the computer that they did 0ot pay | groups where these skills were the focus b

textbooks; adequate astention to the test ma- | of manipulative activities, nor were they

» Dexcribe appropriate uses for com- terial; | more positive about computer use. i

puters in teaching science; and ® The visualizations were of things | While certainly more effective than no 4

» Respond appropriately to common lilu.: basketballs bouncms, planes : instruction, the use of the computer pro- £

error messages when using software. flying and plants being watered, and | grams didmt:ot seem ‘:n:l‘m“'ib““ t;“y 3

. . students may heve aireaay had good | more to instructi setting than 2

The respondents expressed relatively lit- mental images of these—in other | could be achieved using traditional acti-

e interest in competencies related to words, the pictures did not supply | vities. In addition, this study found no :
i:;g:‘;i""&h g'!'mmoompu "a;h:nz“m'?;;f ! anything new; interaction between the child’s leve of

i Pompulng, @ soclety. s. | reasoning ability and type of learning ex- '
i These results are important for those | ° Some of the computer screen dis- pme:c:g @ity ancype s :
. who plan teacher inservice; I would like plays were uncear and corfusing; f
) to see other teacher populations similar- and The next two studies are aiso of in-
: ly surveyed. * [t took three times as long to take | terest (0 all computer-using educators.
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Diseovery Learning and
Loewus of Comntrol
Louie, S. (1985). Locus of Contrul
Among Computer-Using School Chil-
dren. (Available from NACCIS, 2200
East River Road, Suite 125, Tucson, AZ
85718, $11.5.).

“‘Locus of controi’’ is a way of ex-
pressing the degree to which individuals
feel they can control what happens to
them. Persons with internalized locus of
control tend to believe what happens to
them is a result of their own behaviors or
characteristics, while persons with exter-
nalized locus of control tend to believe
things happen because of luck, fate or
powerful others. Internalized locus of
control has been associated with grade
point average, reading and math achieve-
ment and success with discovery or
inductive learning, and seems to be coa-
sistent with Papert’s vision of the de-
velopment of a sense of “‘empower-
ment”’ through Logo activities. The
study examined the impact of open-
ended computer use via Logo experi-
ences and word processing on students’
levet of internalized locus of control.
Forty-six students ages nine through 15
(13 females) who atteaded a voluntary
summer computer camp were tested at
the start and finish of a 16-hour (four-
week) camp experience. Although the
shift was slight, the group did demon-
strate a higher level of internal locus of
control after the Logo word processing
experience. The differences were most
clearly seen in the students’ sense of how

much they could control the reactions of
others to them (as measured by items
such as ‘Do you feel that when someone
doesn’t like you there’s little you can do
about it?’*) aud in their sense of control
over ‘‘outer-worid’® events. However,
the students also showed 2 slight shift
toward more dependence on authority
figures after the computer experience.
This connection between Logo and word
proces.ing (developed in & group situa-
tion, as was the case in this study) and
locus of control may provide another
important reason for promoting these
types of computer experiences in
schools.

Pregramming Ability:
Inpoets and Outeomes
Linn, M. C, (1985), The Cognitive Con-
sequences of Programming Instruction
in Classrooms. Edicarional Researcher,

145), pp. 14-29.

In a series of studies, Linn and her
colleagues examined the effects of pro-
gramming instruction and the relation
between student characteristics and out-
comes for such instruction. They studied
middle school students in four *‘typical”’
schools and found that after 12 weeks of
instruction in BASIC students had
learned some of its language features but
apparently did not move beyond this
knowiedge level into skill development
which might be associated with gains in
problem solving ability. They found a
direct relationship between general abili-
r; snd programming achievement, be-
tween time spent at a computer and pro-
gramming achievement, and beiween

home access to a computer and pro-
gramming achievement, All this seems
predictable, although the lack of de-
velopment of higher-level thinking
associated with problem solving is dis-
appointing. What is interesting is that
students from two ‘‘exemplary’’ schools
were also studied. These schools fea-
tured more experienced teachers who ex-
plicitly taught the students how 10 design
programs as well as leern a program-
ming language. (The students, however.
were also ‘“‘somewhat higher” in genera
ability.) In these exempliary schools, stu-
dents were able to demonstrate higher-
level thinking associated witih problem
solving and muny were able to design
and write programs in a language new to
them during a test situation. Also, mid-
dle-ability students were able to do as
well in programming achievement as
high-ability students and home access to
computers was no longer an advantage
for progrumming achievement. This
resuit suggests that teaching approach
can make a significant impact. -

—r

' [Research Windows presents short
summaries of research studies relating to
computers in education. We welcome
your help in locatine appropriate re-

search. To send copies of papers or
! reports or for further information about
! the studies in the column, write Betty
i Collis, Editor, 'Research Windows,"”
Dept. of Psychological Fuundauons,
» Faculty of Educa:ion, University of Vic-
toria, P.O. Box 1700, Victoria, British
| Cotumbia vew 2v2.]
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Special Students Could Use
More Computer Time

Thormann, J., & Gersten, R. (1989).
Microcomputer Use in Speciel Edu-
cation: An Empirical Investigation of
Teachers’ Perceptior. Manuscript
submitted for publication.

All special education coordinators in
Oregon were surveyed regarding the cur-
rent use of microcomputers with special
education students in public school dis-
tricts in the state. Only 31 percent of the
coordinators indicasted that special
education students in their districts use
computers. Those who do use them
mainly for drill and practice in mathe-
matics and language arts. Specinl ed
teschers ‘“‘rarely” use computers to
teach fiew concepts or to use “‘innova-
tive features’’ such as simulations or
programming. The survey concludes
that computers primarily serve a ‘‘work-
book function” for special education
students i Oregon, and even this work-
book expetrience amounts to only about
six minutes per student per day. How-
ever, despite this mimimal usage, both
qualitatively and quantitatively, speciai
ed teachers feel that the computer is a
‘‘good motivator’’ and boosts seif-es-
teem for their students.

[ find these data frustrating; how can
we expect any lasting impact on motiva-
tion and seif-esteem when such limited
interaction with computers actually oc-
curs?

Some General Truths

Robiyer, M. D. (1985). Measuring the

Impact of Computers in Education: A

Non-Technicat Review of Research for

Educators. Washington, DC: AEDS

(Association for Educational Data Sys-

tems).

This excellent summary of research
activity in the area of the impact of com-

WINDOWS

Betty Collis

puters on instruction shows that a few
resuits have been replicated enough
times that teachers can feel some confi-
dence in generalizing from them. The
three findings that seem most useful to
teachers are:

¢ The impact of computers is highest
with young children and decreases
steadily as grade level increases;

e Using a computer to supplement
reguiar teacher-led classroom in-
struction is more effective than try-
ing to use a computer to provide the
instruction; and

¢ In mathematics, younger and lower-
ability students learn better from
drill and tutorial programs while
other students ‘“‘appear to profit
more from tutorial-type CAL"”

It is interesting to compare the first
finding above with the fact that sec-
ondary schools still have many more
computers than elementary schools.

CAI Incrsases Academic
Self-Confidence

Griswold, P. A. (1984). Elementary Stu-
dents’ Attitudes During Two Years of
Computer Assisted Instruction. Ameri-
can Educational Research Journal,
21(4), 737-754.

The attitudes of fourth and fifth
graders who did or did not participate in
drill-based CAI in mathematics and
reading were studied over a two-year
period. The children involved in the CAI
experience did not differ from the non-
CAI children in attitudes toward school
or towird mathematics after two years
of participation. However, children in
the CAI experience did develop a
stronger sense of academic self-confi-
dence and a greater sense of personal re-

CAI children. This finding was especial-
iy strong for educationally disadvan-
taged children.

This study fits in well with the two
above—it provides empirical support for
special education teachers’ impressions
that computer-learning experiences pro-
vide some kind of positive affective
resuits for their students, and it also re-
flects the finding that drill-type mathe-
matics CAI is effective with lower-ability
students.

Computers Are Great But i....

Norris, C. M., & Lumsden, B. (1984).
Functional Distance and the Attitudes
of Educators Toward Compuiers.
T.H.E. Journal, pp. 129-132.

One more study about attitudes—this
one to do with the opinions of 450 teach-
ers in Denton, Texas about computers in
education. Eighty-five percent of the re-
spondents agreed that ‘‘computers are
valuable tools that can be used to im-
prove the quality of education’’ and 81
percent indicated they believe that
“teachers should know how to use com-
puters in their classrooms.” Despite
these stated convictions, however, only
66 percent indicated they would actually
like to have one in their own classrooms.

These data make me wonder if com-
puter use is becoming an ‘‘in” thing, like
jogging or exercise, which we feel we
should endorse even if we find it hard to
actually get around to doing it. Will it be
a good thing if computer use in the class-
room becomes something like dieting—
we all know we should be doing it, we
feel vaguely guilty if we're not, and we
tell each other that we're making plans
to reailv plunge into it, starting next
week—1?

ERIC
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sponsibility for success than did the non-
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Research Windows. . .

see more like it in teachers’ journals.

s, A Bettsr Angle on Software ¢
; Bailey, B. (1984). ‘Tankes’: A Small
: Piece of Evaluation. Micro-ssope, 11, ki
13-14.
3 This is a short report in a British pri- g
- mary teachers’ journal in which a ciass- g
room tescher discusses the resuits ob- {

wined by his 20 nine-year-old children i

on a test in estimation of angle measure %

¢ before and after they interacted with a 3
¢ computer simulation program. In the 3
- program the children had to cefine their 2
§ estimaies of angle measure in order to _:
. manuever a submarine. (This program 3
Y seems very similar to some typical Logo §
2 activities.) After only 20 minutes apxce 3
at the computer, all but two of the chil- 3
§ dren improved their scores or: angie esti- v
I like this littie report and wish I could b

N Unlike many software evaluations,
: which often fail to include any specific
¢ student achievement dats, it shows the
type of information easch computer-
3 using teacher could collect and share so
i that we can more easily identify simpie
4 programs which work in the classroom.
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This month we look at three studies investigating the effects of various
JSeatures of educational software, one describing the impact of incorporating pro-
gramming as part of grade 11 mathematics, and one identifying some very useful in-
sights about the impact of word processing on writing performance.

Text on the Computer

Heppner, F. H., Anderson, J. G. T.,
Farstrup, A. E. & Weiderman, N. H

(1985). Reading performance on a stan-
dardized test is better from print than
from computer display. Journal of
Reading, 28(4), 321-325.

Eighty-five adult subjects drawn from
the students, staff and facuity of the
University of Rhode Island took part in
a weil-designed experiment that com-
pared the reading of text from a com-
puter screen with that from ordinary
print. Identical questions from a stan-
dardized reading test appeared in the
two presentations and each student took
Form A of the test in one mode and
parallel Form B in the other mode. Stu-
dents had significantly lower scores on
whichever form they took on the ¢com-
puter, a pattern established for regular
computer users as well as nonusers (but
not for “‘Leavy TV viewers””). The dif-
ference in performance scores was
**probably due to a reduction in reading
speed associated with using a terminal.’’
The subjects also expressed *‘strong sub-
jective beliefs that they could read print
material faster and that it was easier to
comprehend.’”’ These results are impor-
tant for both teachers who use programs
involving reading and those who design
them.

Readability Levels of Software
Dunsmore, G. A. (1985). Readability as-
sessments of elementary level microcom-
puter courseware, AEDS Journal, 18(4),
267-276.

The readability level of courseware is
an important issue. Publishers frequent-

ly label their software as appropriate for

a range of grade or reading levels. This
study investigated these claims by apply-
ing various r:adability formulas and
programs to commercial educational
software and comparing the resulis to
the publishers’ statements for five of
these packages. It was found that the
publishers’ recommended grade ranges
should be *‘used with caution,” espe-
cially for the lower end of the ranges. One
of the packages, for example, was adve:-
tised as appropriate for ages 9-11 but
was assessed using the Dale-Chall For-
mnhasappropmlefotﬂhm&th
grades (ages 11-14), These data are im-
portant, and frustrating, for teachers
purchasing software packages. Let the
buyer beware.

Fleld Studies of Software Use

Pike, R. (1985). Looking at learning
from lessonware. Paper presented at the
ECQO/AEDS Conference, Montreai,
Quebec. (Coutact Dr. Pike at Faculty of
Education, University of Toronto, 271
Bloor Street West, Toronto, Ontario,
MSS 2R7.)

The Enemplary Lessonware Project of
the Ministry of Education of Ontario in-
volves the development and field testing
of educationsi software. This report
summarizes evaluation studies based on
classroom use of over 4C of these pro-
grams. Highiights of the summary in-
clude: Successful software was unrelated
to cumriculum ares; review programs
were more effective than those which at-
tempted to teach new content; students
were “‘not reliable reporters’” about the
presence or absence of various educa-
tional features of the programs; and
having appropriate prerequisite content

skills was more important to learning
outcomes than prior computer experi-
ence. Also, ‘‘girls are more cautious and
hesitant t0 use the computer and re-
quired more instruction on didactic,
problem and simulatior programs than
boys'' and elementary boys enjoy simu-
lations more than elementary girls. As
the author summarizes fieid tests involv-
ing the Ontario lessonwere, she notes
that ‘“‘the results are indeed modest,
Neither the positive nor negstive rhet.
oric (about computer applications) has
been supported.

Programming As a Way to Learn
Mathematics

Sigurdson, S. E., & Hunka, D. (1985).
Integrating programming intc mathe-
matics. Planning Services, Alberta Edu-
cation, Devonian Building, West Tower,
11160 Jasper Avenue, Edmonton,
Alberta, TSK OL2.

This report describes and evaluates a
18-hour elective unit in grade 11 mathe-
matics which taught students to pro-
gram, in BASIC, solutions to typical
grade 1! mathematics exercises. After
the unit, students in the five “Computer
Programming in Mathematics’* (CPM)
classes were compared with other grade
11 students. Those ia the CPM classes
were not significantly different from
those int tn. non-CPM classes in mathe-
matics understanding after the CPM
unit although they were more ‘‘aware of
computers’’ and knew more BASIC. In-
terestingly, while the attitudes of the
CPM and non-CPM students were not
different in terms of overali ‘‘liking’’ of
computers or in perceived difficulty of
computer use, the students who had
used the computers as part of mathe-
matics class for 15 weeks were signifi-
cantly more negative about the useful-
ness of computers than the non-CPM
students. Despite these somewhat dis-

'i\ 25

A et o
it N o I T

R L e R TR PLE

s

e

ot AT

ERIC

X
3
i
3 1 u
v";
"o £ ;




B R S e

#
%Y
i

The Computing Texcher  December/January 1985-56

couraging resulits, the CFM lesson materials, which are includ-
ed in the report, seem very useful and well designed. I es-
pecially like the practice of having the students write simple
programs which they then use for subsequent textbook exer-
cises. I recommend the report 10 all those involved in secon-
dary mathematics teaching for the quality and detail of its
planning, and to all involved in classroom computer-use proj-
ects for the model this carefully done evaluation . .port pro-
vides.

Application of Word Processing

Skills to Writing

Wolf, D. P. (1985). Flexible texts: Computer editing in the
study of writing. In E. L. Klein (Ed.), Children and computers
(pp. 37-53), New Directions for Child Development, no. 28.
San Francisco: Jossey-Bast.

Four children aged 11 aid 12 and four adolescents between
13 and 15 were studied as they used word processos over a
two-month period. Although all of the students could perform
local cditing tasks, the younger writers did not seem t0 con-
sider the chain of problems that a local revision could cause
throughout a text. Also, when the students were asked to0 ex-
pand their stories, the younger writers inserted new entries on-
ly at the beginning or end of the stories or at paragraph bound-
aries, whereas the older writers “thickened or embroidered”
text throughout their stories, Tn+ vounger students tended to
use word processing tols for line-by-line proofreading
whereutheoldersmdems“mdmdtharwmdowofwﬁﬁng
that they can consider gs connected text.”’ This is a valuable
observation; the sheer existence of the capacity to perform
global editing is of little use to students uniess they are first
taught *‘to think in terms of large-scale changes and to make
suchchngawithmeyeonthemﬂﬁn;nppluofeffecu
throughout their texts.' w

{Research Windows presents short summaries of research
studies relating (0 computers in education. We weicome your
help in locating appropviate research. To send copies of rapers
or reports or for further information about the studlies in the
column, write Betty Collis, Editor, “‘Researck Windows,"
Dept. of Psychological Foundations, Faculty of Education,
University of Victoria, P.O. Box 1700, Victoria, British Co-
lumbia V8W 2Y2.]
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In this month's ‘‘Research Windows'® we [00k at a practical study about new
language arts content based on the vecabulary necessary for following instruction in
computer software; a study which could challenge our thinking about immediate and
attractive rewards for correct onaswers in computer software; and a study which rein-
Jforces the importance of parental attitude and experience to student achievement
with computers. Finally, two studies describe differences in how males and females
benefit from various instructional approaches, inciuding Logo, games and

cooperative learning.

Assassing the Value of Immediate

Feedback for Correct Answers

Beaulien, J.E. (1985). A study of the
effects of selected feedback delay in-
tervals upon retention of science ma-
terial in a computer assisted instruc-
tional task with junior high school
students. Unpublished doctoral dis-
sertation, University of Oregon.

The ability to provide immediate feed-
back to student responses is often felt to
be one of the strengths of computer de.
livered learning experiences. Besaulieu
studied this assumptica by varying the
time delays between 0 and 10 seconds
before feedback appeared to student
answers. He found that the choice of im-
mediate or delayed feedback didn’t seem
to make any difference on how well stu-
dents learned or retained the material
cither immediately, after 24 hours, or
after seven days. He also found that stu-
dents paid relatively little attention to
fecdback to correct answers, especially
when they were confident of their an-
swers based on previous successful per-
formance. However, students spent
“twice as much time studying the feed-
back when their responses were incor-
rect.”” We should consider these data
when we consider software which gen-
erates a variety of elaborate rewards to
correct answers—do the students really
care? And what can we do to capitalize
on their heightened attention when an
‘“‘incorrect”’ message is given? Perhaps
here is where important teachable mo-
ments occur; software devele ers should

Parents’ Expectations for Their

Children’s Computer Achievement

Clayborne, B.M. (1985). ‘‘Dimensions
and correlates of the attitudes of inner
city parents toward microcomputers
in education.” Unpublished manu-
script, University of Maryland.

One hundred and four parents (23
fathers and 81 mothers) of junior high
school students in Washington, DC, re-
sponded to a survey which compared
their opinions about the importance
of microcomputer knowledge to future
employability for boys and for girls.
With so many studies suggesting parents
have lower expectations for their
daughters than for their sons, it is
heartening to note that in this study no
significant differences were found be-
tween cither methers’ or fathers’ atti-
tudes toward the value of computers for
cither their sons or daughters. Also, this
study found that the more experience
parents themseives have with computers,
the more likely they are to value com-
puter educstion for their children. These
results suggest a different approach to
computer literacy: Perhaps school dis-
tricts could develop computer access and
instruction for parents as well as stu-
dents in a deliberate strategy to improve
students’ attitudes toward computer use.

Logo and Adolescent Females’

Mathematics Achlevement

Howe, J. (1985, March). Logo program-
ming and intermediate mathematics.
Computers in Education, pp. 7-10.
Approximately 160 Scottish students,

ages 12 to 13, were divided into two
groups, one of which used Logo
throughout a school year, applying it to
the context of various topics within the
regular mathematics curriculum. The
1.ogo students spent up to 40 hours each
at computers during the year. There was
no significant difference in mathematics
achievement between the Logo and non-
Logo students either at the start or,
despite all the Logo, at the end of the
school year. However, interesting sex
differences were masked by this overail
similarity. The end-of-year per-
formances of males and females in the
Logo group were not significantly dif-
ferent; however, in contrast, males in
the control class did end up doing sig-
nificantly better than females in the con-
trol class. Also the achievement gap be-
tween the female Logo group and the
female control group “widened appre-
ciably during the year,”” but there was no
difference between the achievement of
boys in the Logo and non-Logo groups.
This finding seems to have great poten-
tial; perhaps Logo’s value is especially
high with adolescent females. However,
one last result tempers our optimism:
There was no evidence in improvement
in the Logo females’ attitudes toward
mathematics over the year, and in fact,

I.ogo females displayed a drop in moti-,

vation during the year.

Competition v3. Cooperation

Jor Males and Females

Peterson, P.L. & Fennema,E. (1985).
Effective teaching, student engage-
ment in classroom activities, and sex-
related differences in learning mathe-
matics. American Educational Re-
search Journal, 22(3), pp. 309-335.

This study, unlike any other which kas
appeared in ‘“‘Research Windows,’’ did
not involve compute:s, However, its
findings relate clearly to an important

issue in computer applications in educa- .
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tion: Are different teaching mathadnin.
gies more effective for some groups of
students than for others? In this study,
36 fourth grade teachers and their classes
were examined in regard to what actually
occurs during mathematics lsssons. Sex
differences were found; in particular
that girls did better in mathematics when
they had the opportunity to engage in
mathematics activities that were co-
operaiive, rather than competitive, In
fact, for girls, clzss use of competitive
mathematics aciivities was negatively re-
lated to achicvement on knowledge and
application-level math. For males, the
correlation between engagement in com-
petitive mathernatics activities and *‘low-
level” (LL) math achievement wss
“slightly positive.” Also, “classes in
whlchboysnimdmmthanaﬂsinl.l.
achievement items spent significantly

was 10 difference in girls’ and boys’ LL
achievement.” However, for girls, in-
volvenen: in cooperative mathematics

ment. For boys, cooperative learning
activities were *‘significantly negatively
related to HL mathematics achieve-
ment."” These findings reflect directly on
the choice of games as computer-based
methodology in our classes and give us
specific data to support our considera-
tion of different computer-based activ-
ities for young boys and girls, at least in
mathematics.

New Sight Words for Computer-
Using Children

Dreyer, L.G., Futtersak,K.R. & A.E.
Boehm (1985). Sight words for the
computer age: An essential word list,
The Reading Teacher, 3X1), pp. 12-15.

Young children who use computer
software are frequently expected to un-
derstard various ‘‘new’’ words, such as
MENU, CONTINUE, SPACEBAR and
KEYBOARD, which are not inciuded in
traditional sight reading lists or ciass-
room readers. In this study, Dreyer and
her colleagues examined 35 commercial
software packages which thuy con-
sidered to be in relatively widespread use
in clementary s hools. They tallied the
words which appeared as part of the on-
screen instructio—s to the students and
compared these words to standard sight-

word licte, Many words that snnear 2:
part of the instructions of programs for
young children are not typicaily included
. the sight-word lists which these chil-
dren are using in their language arts
classes. These words include: ADJUST,
CATALOG, CHANGE, COMMAND,
COMPUTER, CONTINVJE, CURSOR,
DELETE, DIRECTIONS, DISPLAY,
EXIT, INSERT, K1Y, KEYBOARD,
SPACEBAR and TYPE,

‘the authors conclude that language
arts teachers need to be sensitive to the
aeed to tesch new vocabulary, both as
sight words and in context, even though
the printed texts and standard word Lists
do not yet reﬂect it.
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In this month’s Research Windows we
examine one study which supports the
value of computer experience in eiemen-
tary mathematics, three which supply
findings relative to the design of ef-
fective educational software, and one
which describes what secondary school
students do at home with compuzers.

CAl and Elementary

Mathematics

Mevarech, Z.R., & Rich, Y. (1985). Ef-
fects of computer-assisted mathe-
matics instruction on disadvantaged
pupils’ cognitive and affective de-
velopment. Journa! of Educational
Research, 79(1), 5-11.

There are encouraging data in this
study from Israel involving third, fourth
and fifth graders from six schoois
vaingorized as disadvantaged. In three
of the schools, one of the four mathe-
matics periods per week invoived use of
CAI drill practice, while in the other
three schools the same amount of time
was used for regular classroom mathe-
matics work. The computers in the CAI
schools had been in use for at least three
years, so the motivation accompanying a
new innovation was not judged to influ-
ence the results. At ali three grade levels,
pupils in the CAI classes reported more
positive perceptions of school life and
higher mathematical self-concepts and
attained higher scores on mathematics
achievement tests than did the children
in the non-CAl schools. There were no
sex differsoces in these attitude and
achievement data. Altkough the re-
searchers did not have pretreatment data
on the children’ to determine whether
differences were already existing before
the CAI treatments began, the resuits
firmly support that CAl in mathematics
“holds promise for th:: simultaneous en-
hancement of disadvantaged pupils’
cognitive and affective development.’’

Dispiay Time and Exzmiple

Selection

Teanyson, R.C., Park O.C. & Chris-
tenson, D.L. (1985). Adaptive con-
trol of learning time and content se-
quence in concept learning using com-
puter-based instruction. Journal of
Educational Psychology, 77(4), 481-
491.

It is often felt that the ability of cer-
tain CAl programs to ‘‘patiently wait”’
for a leatner to respond and to ask addi-
tional questions if an incorrect response
is given can make valuable contributions
to learning. In this study, Tennyson and
his colleagues found that a computer-
controlled display time (adapted con-
tinuously on the basis of cakulations
specific to the individual student) re-
sulted in quicker and more effective
learning than did student-controlled dis-
play times. Also, when students con-
tinued to make incorrect responess. it
was found that first presenting cxaunics
iltustrating the current concept and then
giving examples from previous concepts
was more effective than other exampie-
selection strategies. The researchers feel
that the timed dispiays help slow learners
maximize their ratios of on-task/off-
task learning time and this develops con-
centration strategies more like those of
faster learners. This clearly can be an ad-
vaniage that compute--delivered prac-
ticr can supply, but tests and printed
sheets cannot.

Questioning Techniques

Tamborine, k. (1985). Effects of ques-
tions, personalized communication
style, and pauses for reflection in chil-
dren’s educational programs. Journal

of Educational Research, 7%(1), 19-

26.

Although this research focuses on
television programs, not computer pro-
grams, its findings seem to relate directly
to the design of educational software.

Fifty-two kindergarten and first grade
children were shown various versions of
a television program. Ic: some versions,
the commentator interspersed the story
that was being read with **personalized-
thetorical questions” (*What do vou
think will aappen next?"'); in others the
questions were only rhetorical (**What
happened next?’’); and in others, no
questions were inserted. Children re-
tained more information when personal-
ized questions were included than they
did following the impersonal-question
or no-question versions. However, a sec-
ond variable, use of pauses after ques-
tions or statements, produced interesting
information. When pauses were inserted
after personalized questions or after
statements, the young children became
intttentive, as measured by eyes-off-
scoeen time, Perhgps this also suggests
that computer software for young chil-
dren should not be paced to move as
slowly as it often does now. Also, the in-
sertion of personalized questions when-
ever appropriate may be more effective
than the short, somrewhat cryptic in-
quiriss (AGAIN? or NEXT?) often used
in software f young children.
Visualizing Algebra
Reed, S. K. (198S). Effect of computer
graphics on improving estimates to al-
gebea word problems. Journal of
Educational Psychology, 77(3),
285-298.

Three weii-known types of aigebra
word problems are those involving
average speed, tanks filling at different
rates, and mixtures of concentrations.
Reed investigated the impact of various
programs with graphic representations
on the ability of university undergradu-
ate students to estimate reasonable an-
swers to these types of word prublems.
He found that the quality and quantity
of feedback provided to students seemed
to be the most important component as-
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socisted with improvements in compre-
hension. Expecting students to infer
principles from graphic representations,
even dynamic computer simulations, is
not enough to improve leamning, as stu-
dents lack the ability to perceive the rele-
vant inferences from what they are
shown. Graphic displays in general did
not have the impact that was expected;
students given precise answers to various
example probiems delivered in text form
did as well ss students who were shown
visualizations and then given precise ar-
swers to exampie problems.

I am not sure whether the results of
Reed’s many experiments (each in-
vclving different combinations of vari-
ables) tell us much we didn’t already
know; among his major conclusions are
that students do better when test ques-
tions appear in the same format as exam-
ple problems, and that students learn
better when they have to respond and
are given feedback than they do when
they are only required to watch, even if
ihe watching is dircted at a computer
monitor.

dents at home and school. Unpub-
lished doctoral dissertation, Univer-
sity of Oregon, Eugene, OR.

While this month’s other studies de-
scribe results of controlled investiga-
rions, Carey’s research involived a survey
of approximately 1,000 secondary school
students concerning what uses they
made of home and school computers.
Approximately a third of these students
had access t0 home computer systems.
Younger students used them more than
scnior  students, and entertainsnent,
BASIC programming and word process-
ing were the major home activities. As
noted in so many other studies, males
were the dominant computer users, both
at school an at home. Only about 13
percent of the students used a computer
both at home ard at school, indicating
that the home use reported in this study
is probably largely voluntary and not be-
ing done in response to schocl assign-
ments. Since this observation supports
the ability and inclination of secondary
school studezts to use computers inde-
pendently, it suggesis that free and un-
scheduled access to computers and ap-
plications software in secondary schools

Home Use of Computers ! 4

Carey, R. F. (1985). Patterns of micro- could be both practical and d‘%‘“"NC-__A

computer use by secondary school stu- =
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This month’s Research Windows examines four language arts-related studies and
one involving mathematics CAI. Two of the studies explore the types of decisions
students make when given control over the sequence of activities »ithin a CAl ex-

perience.

Functional Commwnication

Riel, M. (1984). The Computer Chroni-
cle Newswire: A functional learning
environment for acquiring literacy
skills. Journal of Educational Com-
puting Research, [ (3), pp. 317-337.
Third and fourth graders with learn-

ing difficuities were involved in the de-

velopment of a ‘‘newspaper’’ made up

of articles written by the children in

various schools and sent among the

schools on cotnputer disks. When they’

began their experiences, students used
an ‘‘interactive writing system’’ which
helped them decide what to write, but
later wrote withowm prompting. After
three months of newspaper invoivement,
their performance on a task involving
writing a composition improved in a
variety of ways in both quantity of
writing and number of words used to de-
scribe activities, but more importantly in
their appraoch to writing.

After experiencing some computer
prompting and contributing for three
months to the newspaper disks, the stu-
dents ‘‘picked up their pens’’ and
“began writing’’ without complaining
or needing teacher suggestions as to
their approach to writing.

Riel makes the interesting observation
that when the students first began the ex-
perience, they entered & 98-word ‘‘joke
section’’ for the newspaper in the same
amount of time that they composed
24-word stories, ‘‘important “ecause it
demonstrates that the limited iength of
these early storics was not due to a lack
of computer or typing skills’’ but that
“the students simply did not know what
to write.’’ She aiso notes the importance
of students working cooperatively on
writing and experiencing writing as a

form of functional communication.
Even without the ‘‘interactive writing
system,’” this experience of sending a
*“‘newspaper disk’’ to each member of a
group of participating schoois seems an
excellent idea for teachers to consider.
Recopying Errors
Levin, J. A., Riel. M., Rowe, R. D. &
Boruta, M. J. (1964). Muktuk meets
Jacuzzi: Computer networks and ele-
mentary school writers. In S. W.
Freedman (Ed.), The acquisition of
written langucge: Revision and
response. Hiilsdale, NJ: Ablex.
Rowe compeared data from 10 sixth
grade students who had compieted four
writing tasks. These invoived writing
two stories, one by hand and one on a
word processor, and then rewriting the
stories for a final copy. He found that
the children wrote more with pencil
(average iength 101.9 words) than they
did on the word processor (58.8 words).
There were 14.2 errors in the first paper
and pencil drafts (0. 14 errors/word) and
7.3 errors in the first word processed
drafts (0.12 errovs: word). In the rewrit-
ten versions, the students corrected 43
percent (6.2) of tie paper draft errors
and 78 percent (5.7) of the computer
draft errors. Most importantly, how-
ever, the students made an average of
5.5 new errors when recopying on paper
with pencils, but using the computer,
only an average of 0.4 new errors were
introduced. Thus the final drafts using
pencil still contained a large number of
errors (0.10 errors/word) whereas the
word-processed second drafts were vir-
tually error free (0.03 errors/word).
This study concludes that rewriting pen-
cil and paper drafts for elementary
school students may even have a nega-

tive value in terms of improving a piece
of text, *‘since new errors are introduced
at about the same rate as old errors are
corrected.”” Here is another valuabie
point 1o use in 2ncouraging word proc-
essing for young writers.

Word Decoding

Chrosniak, P. N. & McCor".ie, G. (1985,
April). Computer aided reading with
reading discouraged ckildren. Paper
presented at the Annual Meeting of
the American Educational Research
Association, Chicago.

This study describes a computer
system which allows the users to touch
any word on the monitor with a light pen
and immediately hear the word pro-
nounced through a computer-controlled
audio recording. The system was used
with various groups of ‘‘reading dis-
couraged”’ children who varied greatly
in how many words they *‘touw.ed"’ (be-
tween | percent and 74 percent of the
words). Reading rate steadily improved
for these children as they used the
system over a four-month period and the
children read ‘‘considerably more’* (an
average of 520 words per day) than their
teachers estimated they wculd have in
their regular reading classes. The system
was seen as especially effective for
children who would typically skip over
unfamiliar words or would spend inor-
dinate amounts of time on such words.
With this approach, poor readers are
given a useful tool for coping with read-
ing problems. This research might be
quite valuable to learning azsistance lan-
guage specialists and is fully described in
the report available from the authors at
the Center for the Study of Reading,
University of Illinois at Urbana-Cham-
paign.

Learner Control of Help Options

Reinking, D. & Schreiner, R. (1985).
The effects of computer-mediated text
on measures of reading comprehen-
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sion and reading behavior. Reading
Research Quarterly, 20(5), pp.
536-552.

This well-designed study investigated
the effect of computer intervention on
reading comprehension and also ex-
amined the types of interventions pre- |
ferred by interroediate-grade students. |
One hundred four fifth and sixth grade
students, representing categories of
llmd" nd llm!'mmm.
domly assigned to four reading condi-
tions. In each condition, students read a
series of six pessages and answered com-
prehension questions after each. Thres
of the passages were of “low”” difficuity !
and three of “high” difficuity. The first
treatment group used only peper and
pencil, the sscond had the materials de-
livered via microcomputer, the third ad-
ded auwtomatic computer display of
various types of remedistion whenever
the students had difficuities, while the
fourth tremtment allowed the students to
select particular computer-delivered re-
mediation options when they had diffi.
cultizss, On high difficulty items, the
automatic computer remedic 1 was
most effective, Low difficulty s were
answered more succeesfully using paper
and pencil than they were when students
were allowed to select their own com-
puter-delivered remediation. Again,
automatic computer remedciation was
also effective and significantly more so
than student-controlled remediation.

Another reading test given one week
after the experiment showed no differ-
ence among the good readers regardiess
of which reading condition they pasti-
cipated in. But poor naders who had
only used pencil and paper did signifi-
cantly better than poor readers who had
selected their own computer remadia-
tions. The researchers suggest that inter-
mediate.grade readers are not adept *‘zt
mansging the contingencies of their
resding” and therefore not well able to
benefit from being allowed to make their
own choices about hints and remedia-
tion. Computer contrcd of hints and help
seemec: desirable, especially for difficult
=Zlerial. In addition, the “noveity* of
reading text on a computer may even
interfere with comorehension on low-
difficulty passages. Th. study did show
that, when the students were allowed tc
| stlect remediations, they did so freely but
preferred to choose the option of “‘re-

questing background information
more than they chose ‘‘vocabulary
hints,”” *“‘reading an easier version,”
‘‘seeing the main idea” or ‘‘rereading
the passage.”™
Partterns in Lecner Gontrol
Rubincam, 1. & Olivier, W. P. (1985).

An investigation of limited -learner-

control options in a CAl mathematics

course. AEDS Journal, 1%4), pp

111-116. .

One of the ways in which learners can
control their sequence of interaction
with & tutorial/drill program is to decide
initially if they wish to move directly to
drili or if they first wish to work through
a tutorial segment. This study allowed
139 students in grades nine through 12 to
make this decision as they interacted
with an eigit-part ‘‘coordinates and
transformation’” geometry course of-
fered on computers. Among the findings
of this study are that the students spent
the msjority (60 percent) of course time
on testing, allotted only 37 percent to in-
struction and practice, and chose to
spend very little time (2.6 percent) on the
optional gmnes offered at the end of
each of the eight sections. Also, the ma-
jority of the students were consistent in
their choice of instruction-first or test-
first strategies, their choices did not
seem 10 relate to their previous pretest
scores, there was no difference in per-
formance between those who went im-
mediately to testing and those who stud-
ied tutorial material first, and students
did not alter their “lesmer-control
choices even when it might be appro-
priute for them to do so at the topic or
objective level.”” This suggests that
response sets are present in students’ ap-
proaches to computer-based instruction.
The authors argue that these refiect a
caution-confidence dimension that af-
fects students’ ability to make effective
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This month’s Research Windows includes a study examining the impact of com-
puter simidations with remediation on students’ misconceptions about velocity, and
another study investigating the impact of The Sactery and a space exploration gorie
on the spatial skills of intermediate students. A third study reports on the impact of a
“microcomputer learning project’’ on a number of variables such as divergent think-
ing, self-confidence, and reading and mathematics achievement. The final two
studies consider the impact of various factors on the way teachers develop and

demonstrate computer-using competencies.

Impact of Velocity Simulations
Zietsman, A. |. & Hewson, P. W. (1986).

Effect of instruction using microcom-

puter simuiations and conceptual

change strategies on science learning.

Journal of Research in Science Teach-

ing, 23(1), pp. 21-39.

Students’ ‘‘alternative conceptions’’
about scientific concepts are ‘‘resistant
to change by exposure to traditiona! in-
strucdonal methods’’ (p. 28). One such
alternative conception relates to veloci-
ty, where students typically use a *‘posi-
tion criterion’’—assuming that two ob-
jects have the same velocity when they
are next to each other—to decide when
velocities are equal. In this study, groups
of grade 8 students and university fresh-
men were randomly assigned to cither a
computer simulation which presented six
simulated motion situations, or the same
simulation with the addition of specific
remediation sequences which helped the
students see that a position criterion was
not always an appropriate test of veloc-
ity equivalence. The students using the
computer remedistion in conjuncticn
with the simuistions did significantly
better on a posttest than the students
who only interacted with the computer
simulations. This study gives us more
evidence that computer simulations can
have an impact on concept acquisition {f
the simulations are embedded in an en-
vironment that helps students learn from
them.

Developing Spatial Abilities

McClurg, P. A. (1985). A study of the
effects of playing selected microcom-
puter ames on the spatial ability of

[ifth, seventh, and ninth grade males
and females. Unpublished doctoral
dissertation, University of Oregon.
Many educators wonder if there is
educational value to be had in students
using a ‘‘problem solving” software
package or in playing a computer game
involving spatial ability. In this study, 57
students were randomly assigned to
groups which, over a six-week period,
interacted with The Factory, or with
Stellar-7 (a space game), or had no com-
puter activity at all. Students were tested
before and after on various measures of
Males and females at all three grade
levels benefitted from the two computer
experiences. Students interacted more
with each other during their use of The
Foctory than they did during their use of
the space game, where ‘“no studeut
chose to share a computer with another
student . . . although students were free
to do 20" (p. 80). There were no overall
sex differences in improvement. How-
ever, fifth grade females scored higher
than fifth grade males on the posttest
measures of spatial sbility while seventh
and ninth grade boys outperformed
seventh and ninth grade girls. Intra-sex
variastion was more pronounced than
inter-sex variation. The study supports
involving spatial perception can have on
students’ overall spatial -bility.

Gifted and Average Students

and Computer Use

Millar, G. & MacLeod, A. (1984). Mi-
crocompuier learning project:
Willowcreek School Division, Plan-

ning Services Branch, Alberta Educa-
tion, 11160 Jasper Avenue, Edmon-
ton, Alberta.

Gifted and “‘average’’ students parti-
cipating in various computer literacy ac-
tivities were compared with each other
and with students in another school dis-
trict who were not involved in computer
use. The computer-using students grined
more than the comparison groups on a
test of divergent thinking and on a
reading comprehension test. However,
there were no particular differences in
the groups in various mathematics
measures or on different tests measuring
self-confidence. It is not clear from the
report how long the microcomputer
learning project lasted; it seems to be
one full school year.

The most interesting observation
related to the study of programming.
The evaluators note that the gifted stu-
dents exhibited great interest and accom.
plishment in programming, compared to
the average students. They recommend
that programming be sncouraged as an
experience for gifted students because of
the divergent thinking it promotes, but
that schools should be ‘‘cautioned
against’® having “*high expectations’ for
programming for average students.

Factors Influsncing Computer (se

Carey, D. M. (1985). Aninvestigation of
Jactors thai affect elementary school
teachers’ educational use of com-
puters. Unpublished doctoral disser-
tation, University of Oregon.

What is a good predictor of the
amount of time a teacher will spend with
his or her students on instructional acti-
vities that involve the use of computers?
In this study, 39 fourth, fifth and sixth
grade teachers, all of whom had received
prior training in computing through uni-
versity credit courses or district in-
service, were examined to see what dis-
tinguished teachers who made little use
of computers from those who made
more substantial use. Attending a uni-
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versity course was a good predictor of
classroom use, whereas no significant
correlation was found between hours of
district inservice training and subsequent
classroom computer use. The avail-
ability of a computer at home for
school-related work was found to be a
strong predictor of a teacher’s instruc-
tional usage, as was ‘‘proximity of the
school's computers to the teacher’s
teaching area." These are interesting
correlations, in that they show “‘chance

variables” can affect what happens in
the clagsroom, In addition, “‘the etndy
also found that teachers believe ihat the
principal is the most influential person in
their decision to implement computing'’
. iv).
Comparing Methods of Teacher
Tralning
Cooper-Shoup, S., Farris, P. J. & Hig-
gins, J. E. (1985). A Comparison of
computer literacy delivery systems at
the preservice teaching level. Un-
published manuscript, Northern Iili-
nois University, DeKalb, Illinois.
Finding the most cfficient and ef-
fective method for providing teacher
training ia the educational use of com-
puters is an important issue. One major
decision involves the choice between
training teachers through a seif-
contained course, or devising a way that
will allow teachers to receive their train-
ing independently and outside of a
course structure, In this study, 17 pre-
service ciementary education teachers
who were envolled in a ‘“‘computers in
education’’ course were compared with
23 preservice teachers who worked
through six *‘individualized, seif-paced

tutorial programs” (described in The
Computine Taschar, 1203}, 1984), AN
students were pre- and posttested on
various ‘‘computer literacy” skills and
understandings. The self-paced tutorial
group did significantly better on the
posttest than the students who took the
“traditional” computer literacy course,
suggesting that a well-designed self-
pxcing package can be a cost-effective
alternative ¢o the practice of staffing,
rooming and offering a traditional *‘in-
troduction to computers in education’’
credit course. The major frustration in
this articie is that neither the self-paced
materials nor the content of the ‘‘tradi-
tional course”" is directly described. £

34

40

e P . P
:"‘#”Mwu«, B T L S . A

R
it

P
“

Lo et tan

3

2ot st At b g, 18 AN U {2 S et T, € pan R

.




ARAL A S A A T -l e A e

AN S S o

REeseEArcH WiNDows, VOLUME 14
1986-1987

-
hea




June 1986  The Computing Teacher

o
W

’§ 3 > .\ Y & >
e e et (o r st b s b NN S
SERTARE LR R

SN
R

Betty Collis

act of working with a programming lan-
guage may be what delivers critical
benefits, at least to gifted children.
rather than the features of one particular
language compered to another. (Dr.
Rood is now at Asnuntuck Community
College, Enfield, Connecticut.)

In this month’s Research Windows we examine an interesting variety of studies.
One describes the effect of mathematics softwrre which provides diagnostic feed-
back on 80 common computationzl errors, and another looks at the relative impact
of Logo and BASIC on gifted students’ problem solving skills, The remaining
studies: explore the effect of 2 person’s learning style on how the person searches a
data base; demonstrate the gender sterectyping present in computer magazine adver-
tisements and illustrations; and summarize research on CAI effectiveness relative to

'
)

Y e Y

secondary school achievement.
Data Base Search Strategies
Disguostic Feedbsck in apprehensions, and visual demonstra- | Hedberg, J. G. & Perry, N. R. (1984).
Mathemstics tion of designated errors was judged to Teacher cogritive styles and selection
Janke, R. W. & Pilkey, P. 1. (1985). Mi- | be a very effcctive learning experience of computer courseware, Paper pre-
crocomputer diagnosis of whoie num- | for individual students. sented at the Annual Meeting of the

ber computational errors The Jour-
nal of Computers in Mathematics and
Science Teaching, 5(1), pp. 45-51.

The software used in this study con-
tained examples of 80 common errors
mads by students in soiving addition,
subtraction, muitiplication and division
operations involving whole numbers.
(The common errors are described in the
article, and should be »f considerable in-
terest in themselves for any elementary
school teacher.) Over a 12-week period,
376 students in grades two through six
took four paper-and-pancil tests involv-
ing whole number coniputation. The
29,392 probiems and accompanying an-
swers were entered into the computer
and analyzed for error classification.
Teachers in one school were told only
the student and class averages for cach
test, while teachers in another school
were also given specific diagnostic infor-
mation about which common errors
each student made and how msny times
the class as a whole made each type of
common egror, (It is interesting that 50.6
perce;, of the student errors were *‘basic
number fact errors.’’) The children
whose teachers received specific com-
puter feedback improved more over the
year in computation than the students in
the same grades whose tzachers were not
given the diagnostic feedback. This dif-
ference was most strong in grades two
through four. Teachers receiving speci-
fic diagnostic feedback indicated a bet-
ter sense of thr students’ common mis-

This type of diagnostic feedback
ought to be standard in drill software;
this study supports the coaviction that
management systems only recording per-
centage correct at various levels should
be redesigned or even rejected if they do
not provice more purposeful feedback.

Glfted Students and Programming

Brown, S. W. and Rood, M. K. (1984).
Training gifted students in Logo and
BASIC: What's the difference? Paper
presented at the Annual Meeting of
the American Educational Research
Association, New Orleans,

Eighty gifted students, grades two
through nine, were given the choice of
enrolling in an eight-week BASIC or
Logo course. The students were tested
before and after the course on their seif-
esteem, locus of control, problem solv-
ing ability and computer knowledge. Al-
though the students as a whole signifi-
cantly improved their scores on the
problem solving ability and other vari-
gramming experiences, there were no
differences between the Logo and
BASIC students. Also, the students in-
creased in seif-esteem and in internal
locus of control after the programming
experiences, but just as much in the
BASIC group as in the Logo group.
These results should be examined by
those who disparage BASIC and extol
Logo because of its potential impact on
probiemsolving ability and other vari-
ables. The researchers comment that the

American Educational Research As-

sociation, New Orleans.

Although the title of this paper does
not ‘ndicate it, this study is primarily an
exa aination of the search strategies em-
ployed by 77 undergrs-uates using data
buses 2-mtaining abstracts of 230 educa-
tional programs for mathematics and
biofogy. Some of the records were or-
ganized around keywords while others
were not. The researchers were particu-
larly interested in how an individual's
degree of field dependence or indepen-
dence predicted the way s/he would ac-
cess a data base for information. [**Field
independent”” people typically find it
casier than *‘field dependent’’ people 14
focus on a relatively simple compe: .«
imbedded within a complicated whole.)
Although their resuits were mixed, the
researchers did find that students who
were more field independent searched a
data base more quickly and efficiently
than field dependent students, and used
more complex search strategies. The
amount of prior experience with com-
puters seemed a more important variable
than cognitive style, however.
Computer-naive people (presumably at
the ‘‘parrot” and “novice’” levels,
desccibed on p. 2 of the article) *‘found
interrogation of on-line information
systems difficult, and approached such
tasks with a high level of anxiety . . . em-
ploying only the simplest functions of a
data base query system despite training
on the available range of functions.”

Q
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This is a valuable observation 1n light of
the many suggestions for data base de-
velopment and accessing in a classroom
context which now frequently appear.
(The authors are in the Faculty of Edu-
caunon, Western Australian [nstitute of
Technology.)

Gender Typing in Magazines

Ware, M. C. & Stuck, M. F. (1985). Sex-
role messages vis-a-vis microcomputer
use: A look at the pictures. Sex Roles,
13(3/4), pp. 205-214.

The study expiored the ways that men,
women, boys and girls were pictured in
three mass-market computer raagazines.
Many stereotypic gender portrayals were
found in the 426 illustrations which were
analyzed. Males appeared in 69 percent
of the illustrations, aithough they are, of
course, only half the population. When
females were in an illustration, they were
Just as likely to be only watching some-
one eise using a computer as they were to
be active users themselves, whereas 78
percent of the males portrayed were
actually involved with using a computer.
Boys were shown as game players in 20
percent of the illustrations including
boys. Girls (17 and under), however, on-

ly appeared in the illustrations as learn-
ers, never as game players or in other
computer-using roles. This study has
serious implications for educators who
are committed to the development of
more positive attitudes toward com-
puters among females. We are fighting a
difficult battle in schools in our efforts
to make our female students see them-
sclves as competent computer users
when the powerful worid of advertising
is clearly portraying computers as be-
longing in 2 male-dominant environ-
ment.

Susamary of CAI Effectiveness
Samson, G. E., Niemiec, R., Weinstein,

T. & Walberg, H. J. (198%). Effects of

computer-based instruction on sec-

ondary school achievement: A quanti-
tative synthesis. Paper presented at
the Annugl Meeting of the American

Educational Research Association,

Chicago.

This report gives the results of a meta-
analysis of 43 published studies, each
comparing some form of curriculum-re-
lated computer-based instruction with
traditional instruction in grades seven to
12. Some of the results of this summary

of the studies are especially interesting.
In general, computer-based instruction
was associated with greater gamns in per-
formance when compared to ordinary
instruction (38 of the 45 studies) and was
most effective with students from urban.
inner city schools and in studies **with
lower socioeconomic level students.
black students and with students ot be-

. low average achievement.” Computer

materials developed locally by the re-
searcher or by groups of teachers were
more effective than commercially
developed progr.ms. One resuit stands
out: studies where the computer use was
of short duration {two weeks or less)
produced stronger positive differences
compared to regular instruction, but this
short-term advantage was not main-
tained when computers were used for
approximaiely one semester. This
reminds us of the strength of the novelty
effect when computer use is first intro-
duced and warns us to scrutinize pub-
lished computer-based instruction
research for length of treatment before
giving strong consideration to the
results. (For those who would like fur-
ther information about the study, Sam-

son is at Cleveland State University.) _-
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Group vs. Individual Computer Use:
Preschool Children'’s Preferences
Swigger, K. M., & Swigger, B. K. (1984).

‘‘Social patterns anc computer us2

among preschool children.” AEDS

Journai, (7(3), pp. 35-41.

For three consecutive weeks, a detailed
log was kept of how often and in what
ways 44 preschool children chose to in-
teract with computers available for free
use in their nursery school clsssrooms.
The results are very interesting. Half of
the children rnade very little use of the
computer (defined as less than 45 minutes
total over three weeks), and none of the
children used the computer alone despite
the fact that the software availabie to
them was designed for single users and a
one-child-at-a-time rule had been orig-
inally established. Chikiren persisted in
coming to the computer in groups of two
or three, with the most typical arrange-
ment having one child operate the key-
board while ths other children waicihed.
All of the children used the computer
with their close friends and its presence
did not disrupt the predefined social
groups in the classes. Only a few children
made new groupings based on apparemt
computer interest; virtually all self-
selected groupings reflected prior friend-
ship patterns. These data are very in-
teresting, showing that not all young
children will automatically want to use a
computer event when available, and more
importantly, that we would be well-ad-
vised to organize computer use around a
group context and to let children select
their own computer partners.

Group vs. Indlvidual Computer Use—~

Impact on Achievement

Webb, N. M. (1$35). ‘“Cognitive require-
ments of learning computer program-

ming in group and individual settings.”

AEDS Journal, 1¥3), pp. 183-194.

This study also involves the investiga-
tion of group versus individual work with
computers, but instesd of studying chil-
dren’s preferences, the research examined
the impact of group work on achievement
in computer programming for 11- to 14~
year-oid students. Unlixe the previous
study, children were randomly assigned
to individual study or paired-study pro-
cedures. The 55 studemts invoived were
volunteers who attended a three-hour
workshop in BASIC and were paid five
dollars for participating. Given the short-
ness of the treatinent and the fact that the
students in the psired group were not
allowd to choose their partners, it is not
surpriting that no difference was found
between the group and individual leam-
ing settings on any programming out-
comes. However, the study does give us
some interesting results. Cognitive
abilities of various types were less impor-
tant predictors of success in a group set-
ting than they were for students working
individuaily. This supports other research
tbat suggests tihat interaction among

group members can become as important -

as individual ability when learning pro-
gramwsmning.

Science Teachers and Computer Use

Reid, M. 1. (1985, May). ‘“‘Male and
female science teachers’ use of micro-
computers.” Paper presented to the
World Congress on Education and
Technology, Vancouver, British Zo-
lumbia.

A large sample of secondary school
science teachers was surveyed regarding
their use of computers in instruction.

37
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Although nearly all of the teachers in-
dicated they had access to computers in
their schools, fewer than half of them
acknowledged ever attempting to use a
computer in an instructional context.
What 1 found most interesting about this
study were the differences it revesled be-
tween male and female biology teachers
in computer usage. While there were no
differences in the proportions of maie
and female chemistry and physics teach-
ers who reported using computers, a large
and significant difference was found be-
tween male and female biology teachers’
use, with these females indicating very lit-
tle use. The percentage of male science
teachers using computers did not differ,
regardless of the science area taught. But
female chemistry and physics teachers
were very different from female biology
teachers in computer use; an interesting
observation to add to the puzzie of why
so many secondary school females reject
computer use or stucies.

Dr. Reid is with the National Founda-
tion for Educational Research in England
and Wales, The Mere, Upton Park,
Slough, Berkshire, SL1 2DQ, U.K. Al
though the research was conducted in
Britain, 1 suspect its findings would be
much the same in many North American
settings.

Identifying and Training Visual

Problemo Associated with

Reading Disabilities

Grisham, J. D., & Rubin, D. (1989).
Computerited Visiorn Training. First
Annual Report, American Institute for
Research in the Behavioral Sciences,
P.O. Box 1113, 1791 Arastradero
Road, Palo Alto, CA 94302.

Many reading disabled children have
visual neuro-muscular deficiencies that
result in inefficient eye coordination and
binocular vision. These probiems can
cause sufficient eye discomfort so that
reading becomes something to avoid.
This study examined the use of a
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Research Windows

specialized computer systemn (called
CATTY) to identify and improve vision
skills of children who are having reading
difficulties. The CATT system was effec-
tive in identifying vision problems and
was alsc effective in significantly improv-
ing the *‘accommodative’’ and *‘fusion’
facilities of children with these types of
vision problems. However, no particular
impact on reading achievement accom-
panied these vision skills gains. This ey
well e & function of the relatively short
time of the study (10 weeks). Interested
special educators or reading specialists
should contact the authors for informa-
tion about the second year of this study.
The aim for the second year is to develop
software that will sccomplish this type of
testing and training on computer systems
alresdy available in schools. &
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This month’s *‘Research Windows’* highlights five studies, four of which were
presented at the National Educational Computing Conference, held in San Diego,
June 4-6, 1986. Three of ihe studies describe valuable insights into word processing
and writing, the fourth relates to gender differences in attitudes about computers,
and the fifth discusses the lack of impact of a simulation program on concept learn-

ing.

Writing Errors with Word Processieg

Daiute, C. (1986, June). Instrument and
idea: Some effects of computers on
the writing process. Paper presented
at NECC '86, San Diego. (Daiunte’s
address is Harvard University, Gradu-
ate School of Education, Cambridge,

MA).

Do junior high students make and
correct different types of errors and
make different types of revisions when
they use word processors compared to
when they use pens? Is their writing
more error free? Daiute introduced 71
students to keyboarding and word prcc-
essing and observed their use of & word
Processos over a scinol year, wheree.ch
student had at least one class period per
week at the computer. She compared
computer and pen writing from each stu-
dent and found that students had the
same initial error rate in each medium
(crossing out words in pen as readily as
<hey used the computer editing features),
but corvected a higher percentage of er-
rors on computer thar by pen when they
worked on subsequent drafts, More im-
portantly, they made different types of
errors in the two media. Using a com-
puter was associated with more mechan-
ical errors (mostly punctuation errors,
possibly related to the positions of the
punctuaion keys or to the 40-column
display present in this study), more sen-
tence fragments, and more ‘‘empty’’
words than pen writing, Daiute suggests
that the empty words may resembie
speech more than traditional writing and
that *‘the production mode of the com-
puter (with its fluid and maieabie text)"
may be in some ways more like the pro-
duction mode of speech than it is like
pen writing. This has many implications,
particularly in studies where writing

samples from th~ two modes are directly
compared.

Resdieg Efficiency snd Word Processing

Haas, C. & Hayes, J. R. (1966). “*What
did I just say?'’ Reading problems in
writing with the machine. Ressarch
in the Teaching of English, 20(1), pp
2-38.

'Reading is an important part of the
wiiting process. This study expioced the
possibility that reading is slower and less
efficient on the computer than from
irint and that this has an impact on
writing with a word processor compared
tc writing with pencil and paper. The re-
were all experienced in word processing,
found that readers spparently had better
“spatial memory”’ of the location of
specific sentences within a multi-page
document when it appeared in print than
they did when they read it on a monitor.
Readers, on the average, could find a
particulsr sentence in 3 seconds in a
printed manuscript, but took 32.7 sec-

onds to find the same sentence in the -

same text presesited as a word processing
file. The study also fcund a considerable
advantage in speed and accuracy for
paper and pencil over word processing
when students were asked to reorganize
a disordered text. The paper and pencil
advantage disappeared, however, when
students used a large (19°") high-reso-
lution, black-on-white display for their
word processing. These wre valuable
findings; they tuggest that some aspects
of computer-displayed writing may
make revision less productive when done
on the computer than when done with
traditional tcols. The resewn~hers con-
clude by suggesting teachers may want

10 encourage students to make use of

hardcopy rather than on-screen text for

revision and editing when using a word

processor without *‘advanced’ screen

dispiays.

Collaberative Writiag and

Word Processiag

MacGregor, S. K. (1986, June). Com-
puter assisted writing environments
for elementary students. Paper pre-
sented st NECC 86, San Diego.

{MacGregor's address is Department

of Administrative & Foundational

Services, Louisiana State University,

Baton Rouge, LA.)

In this interesting study, 100 sixth
graders participated in various writing
environments: paper and pencil, inde-
pendent use of & word processor, work-
ing in pairs at a word processor, and us-
ing “writing-prompting’* software. Stu-
dents’ writing was appraised with paper
and pencil before and after the 10 weeks
of treatment. Word processed pre- and
poststudy samples were aiso obtained
from the computer groups. Children us-
ing the computers showed significantly
grester improvement in messures of writ-
ing mechanics, spelling accuracy, word
usage and narrative length than the chil-
dren using only paper and pencil. Children
using the story starter program did indi-
cate more instances of csuse and effect
relationships in their writing than did the
other children, but also had more in-
stances of run-on sentences. Most inter-
esting are the results when children
working in pairs at the computer are
compared to other children. Children
working in pairs at the word processor
made fewer mechanical errors than
children working individually, and this
differential was mait .ained in the paper-
and-pencil posttest, which was written
independently by alil the children. How-
ever, the paper-and-pencil narratives of
children who had worked in pairs were
significantly shorter when they wrote
independently than were the narratives
of children who had worked indepen-
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dently all along. This may suggest both
positive and negative developments as-
sociated with collaborative writing on
the word processor, and thst a mixture
of both types of experiences is probably
desirable.

Agsin

Smith, J. (1986). Computer attitude sur-
vey of eighth grode students. Unpub-
lished Master’s thesis, Seattle Pacific
University, Seattle.

In 1984 The Coputing Teacher pub-
lished the resuits of a survey [ had done
investigating sex differences in secon-
dary school students’ attitudes toward
computers. My study found boys to be
significantly more positive and confident
than girls about computer use, while
gitls were moce likely than boys to be-
lieve femsles can be as computer compe-
tent as males. Nearly three years Iater,
Ms. Smith has conducted the same sort
of study with 979 eighth grade students
and, unfortunately, has found the same
general resuits. In her study, boys are
still more confident and more positive
about computer use and significantly
less likely to believe girls can do as well
as boys with computers. Although com-
puter opportunities in schools have in-
creased for all students and many people

have addressed the gender-difference
problem with regard to computer access
and confidence, Ms. Smith's study and
others like it show us that the basic situa-
tion may not have changed. The encour-
agement of females to be confident and
positive computer weers is still of major
importance in schoole and society.
[Editor’s note: Doesn’t the question,
““Can girls do ez well as boys with com-
puters?'® suggest it’'s normel to think
they con’t? Perhaps it even reinforecs
the belief. The question, “’Can boys do
as well as girls with computers?’’ shouid
also appear i such surveys.] .
(In)eftectivencss of Simuletions
Waugh, M. L. (1986, June). The effect
of tescher involvement on student

Average and below-average eighth
grade students interacted with the simu-
lation Voicanoes for a total of three
hours over four deys with two different
types of teacher intervention: invoived
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or non-involved. The extent of teacher
intervention had no effect in this study,
as all children indicated they enjoyed the
simuistion experience but neither group
indicated they lesmed much about vol-
canoss from the intéraction (the average
mean posttest score-in both groups was
only 55 percent). The suthor notes a
number of possible explanations for this
dissppointing achievement level, all of
Mnmwmm«
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mm“wamddofm-
formation but with little discernibie reia-
dodiptommlmonhe
simulation. Second, the: program was
advertised as appropriate for grades
seven through 12, but resdability analy-
ses showed it to be at the grade 12 level.
Third, the scoring system used within
the simulation was 20t explained and all
players were penalized for 2 poor entry
by any one piayer, creating a sense of
uncertainty and discomfort. Four.a,
fmkmmﬂqmwhdpm-
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This month’s ‘‘Research Windows’’ inciudes four studics relating to science
simulations and one suppoviing the value of a data base management program
in secondary social studies. The science studies, taken together, give us insights
into the effective use of computer simulations in any instructional context.
The social studies study can be similariy generalized to other instructional set-

Loug-Term Impact
DeClercy, B., & Gennaro, E. (1986,

March). The effectiveness of suppie-

menting the teaching of the volume

displacement concept with use of an
interactive computer simulation.

Paper presented at the 59th Annual

Conference of the National Associa-

tion for Research in Science Teaching,

San Francisco.

Students in four ninth grade science
classes were taught a traditional unit on
volume displacement concepts. Fol-
lowing the regular instruction half of the
students were given the oppaetunity to
spend an additional 10 to 20 minutes us-
ing a computer simuiation that allowed
them to replicate some of the laboratory
experiences they had aiready done in
class (predicting the new level of liquid
in a graduated cylinder when various ob-
jexts were placed in the liquid). After 5§
days and no additional discussion, ail
students were given a posttest on volume
dispiacement. The students who experi-
enced the short computer simulations
did significantly better than those who
had not. Both low- and high-ability stu-
dents in the computer group showed sub-
stantial improvement. These are encour-
aging resuits, in that 2 *““modest invest-
ment’’ of time using a simulation that
consolidated laboratory experiences re-
suited in a convincing demonstration of
cffective long-term impact on student
understanding. (DeClercq can be con-
tacted at Chicago Lakes Area Schools,
Lindstrom, MN $5045.)

Value of Corrective Feedback

Zietsman, A. L., & Hewson, P. Q. (1986).
“Effect of instruction using micro-
computer simulations and conceptual
change strategies on science learn-
ing.” Journal of Research in Science
Teaching, 23 (1), pp. 27-39.

In this study, a simulation of a real ex-
periment was used to identify the differ-
ent conceptions students had concerning
the relative motion of two bells on a
sloping rail. Apparently many students
assume that two balls are moving at the
same velocity when they are next to one
another; they use a ‘‘position criteria’’
to decide when velocities are equal.
Those who used a simulation which an-
ticivated this common alternative con.
ception and gave remedial instruction
when it was displayed, corrected their
misconceptions to a significantly greater
extent then those students who used the
simuiation without these remexiial com-
ments. Students who only manipulated
the simulation without this help showed
no improvement in their understanding.
This supplies more evidence that stu-
dents benefit when purposeful, cor-
rective feedback is given while they usea
simulation. Simulations should do more
than just silow students to replicate an
experiment; they need to respond to
comuon misconceptions which other-
wise tend to be resistant to change.

Haphazard Manipuiation of Variables
Stevens, S. M. (1985, April). Surrogate
laboratory experiments: Interactive

computer/videodisc lessons and their
effect on students’ undersianding of
science, Paper presented at the 58th
Annual Conference of the National
Association for Research in Science’
Teaching, French Lick, Indiana.
This study is interesting because it
documents differences in the way stu-
dents manipuiste variables when they
use a computer simulation compared wich
when they do the same experiment in the
laboratory. The experiment involvad vi-
brating strings. Students in the lab were
observed to systematically alter one
variable & a time—either size of string,
length of string, or tension on string—
before they manipulated a second or a
third variable. Students using the com-
puter simulstion were ‘‘haphazard’’ in
their manipulation of variables and
seemed to respond more to the arrange-
ment of input prompts on the momtor
than to any awareness of the need for
systematic separation of variables, How-
ever, there was no difference in achieve-
ment between the two groups of students
on a posttest, which suggested to the
author that the students in the lab were
only being supesficially systematic, not
because of a better sense of the impor-
tance of systematically considering the
effect of each variable, but because of
the physical convenience of manipu-
lating one variable at a time in the lab
environment. Again, it is not good
enough to expect students to apply *sci-
entific thinking’”’ to an experimental
situaticn; guidance needs to be given,
cither in the lab or during the use of a
simuisation, to help students ser under-
lying patterna, (Stevens can be contacted
at 4620 Henry Street, Pittsburgh, PA
15213.)

Simuiations Before and After

Imstraction

Finley, F. N. (1986, March). Learning
JSrom science computer simulatiors.
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Paper presented at the $9th Annual
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tion for Research in Science Teaching,
San Francisco.

This study involved videotsping stu-
dents who used a computer simulation
of geological concepts before and after
they studied material relating to the
topic of the simulation. By examining
what students said and did and what
theymdicatedtheym_thmhn;dunn(
the simulations, the author obtained
some useful observations. First, students
who »<o2 not already knowiedgeable in
the area ‘‘learncd very little'* from initial
use of the simulation. However, they did
become more aware of what they needed
10 know about the situation and ap-
parently were more attentive to this par-
ticular information when they subse-
quently studied texx material. When the
students used the simulation again after
studying the material, they were much
more effective in both their reasoning
and performance. There seems to be a
good teaching idea here regarding the
classroom use of simulations. Perhaps
we should plan for students to interact
with a simulation at two distinct times:
before & unit of study to sensitize them
to the varinbles that are important in the

system they will be studying; and then
afier they have siudied the nukierial so
that they can consolidate what they have
learned. (Finley can be contacted at the
University of Maryland, College Park,
MD 20742.)

Data Bases and Process Skills

White, C. S. (1985). The impact of
structured activities with a computer-
based flie-management program on
celected information-orocessing skills.

Unpublished doctoral dissertetion, In-

diana University.

This study is valuable for two reasons.
First, it gives clear support to the leam-
ing value of augmenting secondary
school social studies coursework with
student use of a data base management
system and a data base of relevant
material, Second, it inciudes a 16-ques-
tion paper-and-pencil test that appears
to be a valid measure of some important
but hard-to-measure ‘‘process” objec-
tives that [ believe can be stromgly in-
fluenced through use of & data base
management system within a curriculum
context. These objectives are: evaluating
the relevance of data for a given prob-
lem situation, evaluating the sufficiency
of data for a given problem solution,

and identifying ways of organizing data
that wiil generate the most or best in-
formation for solving a given problem.
White involved 14 secondary social
studies teachers, each teaching two
classes (a total of 665 students). All the
classes covered the same material; but
for each pair of classes, one used Scho-
lastic’s pfs: Curricuturn Data Base in
Sociax Studies, and the other had no com-
puter interaction. The computer-using
students scored significantly highier on
the 16-Guestion “information process-
ing” test than did the students who did
not interact with the data bases. (White
can be contacted at the Computer Lit-
eracy Center, Indiana University-
Bloomington, Bloomington, IN 47405.)
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In this month’s “Research Windows'’ we examine two Logo-related studies and a
study which looks at the connection between programming and ihinking skills. We
finish with two that examine the impact of different types of computer activities on

achievement.

Logo: Limited Impact

Homer, C. M., & Maddvr, C. D. (195).
‘“The effect of Logo on attributions
toward success.”” Computers in the
Schools, 2 (2/3), pp. 45-54.

In the first of the Logo studies, four
junior high school classes, two of which
were classified as learning disabled, were
divided into two groups. The treatment
group (one regular ciass and one learn-
ing disabled class) participated in 14 ses-
sions of Logo activity, each lasting 55
minutes, while the control group re-
ceived reguiar mathematics instruction.
There were no significant differences be-
tween Logo and non-Logo studeats,
either regular or learning disabled, in
tests of problem solving skills or recogni-
tion of size of geometric angles, or in
their attitudes toward mathematics after
the trestment period was over. The re-
searchers suggest that this might be be-
cause the Logo students *‘were not told
what [math] concepts they were leam-
ing”’ or even ‘‘that they were learning
mathematical concepts’’ during the
Logo activities (p. 51).

One positive finding did occur. After
the Logo experience, the majority of the
Logo-using students indicated :hey feit
their own efforts and ability determined
their success with Logo programming,
even though a number of them kad indi-
cated before the study began that luck or
external factors might be responsible for
their success in a task. The authors con-
clude that Logo may help students as-
sume a greater degree of personal re-
sponsibility for their own work, and may
help them generaiize this sense of per-
sonal ‘‘attribution toward success” to
other academic areas.

Logo: Any Lasting Impact?

Siamn, G., & Macleod, H. (1986). *‘Com-
puters and children of primary school
age: Issues and questions.” British
Jourmal of Educational Technology,
17 (D), pp. 133-144,

Fifteen children in Scotiand (average
age six years) participated over a period
of five months in intensive Logo use.
They were introduced to a simpiified
version of Logo using both a floor-
crawling Turtle and a screen Turtle, and
were described as making considerable
gains in various skills. Then, in this cur-
rent studly, taking place during the fol-
lowing academic ycar, seven additionai
children joined the class. The purpose of
this study was to see if a researcher, who
did not know any of the children, could
identify the Logo-experienced children
frow those who had had no Logo ex-
posure. The resenrcher interviewed the
children and gave each a series of tests.

The resuits are striking. The research-
er wes unable to distinguis®: the Logo
children from the non-Logo children,
either through the interviews or on the
basis of pecformance on tests of picture
completion, laterality, or map-reading
skills. When the children were asked to
teil any interesting things they had done
or played with at school, only one of the
Logo-using children mentioned the com-
puter, Turtle or Logo. In addition, the
researcher noticed that the Logo
children would use the LEFT and
RIGHT keys at random until the Turtle
headed in the desired direction, rather
than understanding the left and right
sides of the Turtle and its relationship
to their own left and right sides. This is
the sort of follow-up study that shouid

be done much more often; what a good
idea to see if an outsider can distinguish
students who have had a computer-
based learning experience from those
who have not.

Programming ss Mental Exercise
Mayer, R. E., Dyck, J. L., & Vilberg, W.

(1986). ‘‘Learning to program and

learning to think: What’s the connec-

tion?"* Communications of the ACM,

29 (N, pp. 605-610.

Does programming improve thinking
skills? This question has often been asked
(or assumed to be answered in the posi-
tive). This series of studies examines the
relationship more carefully. University
studenis who took a beginners’ course in
BASIC were compared to a group of
students with no programming expo-
sure. The BASIC group gained signifi-
cantly more than the comparison group
on two of the eight thinking-skill tasks
given, but no significant differences cc-
curred between the two groups on any
measures of general thiniing ability. The
improvement was on tasks that had a
specific relationship to programming
(probiem transiation and procedure
comprehension). The researchers also
gave a second group of studeats some di-
rect instruction in procedural thinking
before they began programming. This
“pretraining’’ resulted in their learning
BASIC more quickly and successfully
than students without the pretraining.
The authors conciude that programming
experience can both influence and be in-
fluenced by specific thinking skills that
are directly related to the programming
tasks, but ‘“‘that there is no convincing
evidence that learning to program en-
hances students’ general intellectual
ability, or that programming is any more
successful than Latin for teaching ‘prop-
er habits of mind’** (p. 609).

Coordinate Graphing Games
Morris, J. P. (1983). ‘‘Microcomputers
in a sixth-grade classroom.’”” The
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Arithmatic Teacher, 31 (2), pp. 22-24.

Thie ehudy i moes snonuraging, Twn tixth grade clasess

were taught a unit on coordinate graphing by the same teacher é“g
over the same four-week period. One of the classes had two @
microcomputers in the classroom, and children in that class X
went in pairs to the computers to play each of three simple
games invobving coordinates. Zach peir played each game two A
times. The children did this without the teacher needing to ,33
alter the reguiar lesson. At the end of the unit the children us- %
ing the computer did significantly better on a test of coor- ;
dinate graphing skilis than did the children in ths other class-
room. The teacher, who was inexperienced with computer use,
was pleased that it was a ‘‘simple and straightforward’’ proc-
5 ess to fit computer use in without disrupting regular instruc-
tion and that its use motivated the children and engaged them
‘ in prodlem solviag strategies.
The gamiss they played were simpie BASIC james—*‘Piz-
) z,” “Mugwump’ and “Depth Charge’’—typed in from
magazine listings. This is even more encouraging, showing that
a good instructional idea does not have to be accompanied by
§ a costly software purchase. Now thst educational software is
R typically made to a high -technica. standard, | wonder if
; teachers still use the simpie little BASIC programs that started
many of us off as enthusiastic computer users in the early days
of computers in the classroom?
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N Learning Disabilities and CAl

3 Harper, J. A., & Ewing, N. J. (1986). ‘A comparison of the
. cffectiveness of microcomputer and workbook instruction
on reading comprehvusion performance of high incidence
:: he~dicapped children.” Educational Technology, 26 (5),
: pp 40-45.

Nine junior high school speciai education students who re-
quired remediation in reading comprehension skiils spent four
weeks slternating between computer-besed resding compre-
hension exercises and similar exercises in workbcoks. The
computer was the most effective treatment in terms of **pro-
ductivity” (number of comprehension questions answered cor-
rectly) for eight of the nine students. The researchers did not
see any difference in the attention that the students gave to the
computer and workbook activities, suggesting that the stu-
dents were not simply more motivated by using a computer.
Eight of the students also indicated that they preferred the
computer to the workbook and that they learned more from
the computer. Considering that the students were reluctant
readers with prolonged histories of reading problems, these
X results are quite encouraging. 5
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In this month’s ““R_szarch Windows'® we look at two studies from a set
investigating computer-assisted instruction and mildly handicapped studenis.
We also highlight a study about touch typing and elementary schoo! students,
another about preschool children and the impact of a computer on their story
telling, and a more general study exploring the types of computer experiences
likely to be valuable in terms of students’ future job possibilities.

Conslderations in CAI for Mildly

Haadicapped Studesis

Woodward, J., Camine, D., Gersten,
R., Gleason, M., Johnson, G., & Col-
lins, M. (1986). ‘‘Applying instruc-
tional design principles to CAl for
mildly handicapped students: Four re-
cently condusted studies.”” Journe! of
Special Education Technology (at
press).

Stwdy 1: Drill

Different groups of high school stu-
dents classified as mildly handicapped
nersicipated in a series of investigations
of different aspects of computer-assisted
learning. In one study, the researchers
studied the impact of teaching new vo-
cabulary using a computer-only ap-
proach employing cither a ‘‘Smail
Teaching Set”” program or a ‘‘Lirge
Teaching Set” program. Both progn. 13
involved the same 50 words, but differed
in that in one (the ‘*small” set), the
words were studied in groups of nc more
than three at a time, while in the other
(the “‘large’ set), a larger group of
words was under focus at any given
time. Ten of the 12 students using the
small set learned the 50 words by the end
of 11 sessions at the computer, and they
did so in an average of 7.6 sessions.
Eight of the 12 students using the large
set also reached mast~ - in a mean of
9.1 sessions. There was no difference be-
tween the groups on either a posttest at
the end of 11 weeks or a maintenance
test two weeks after the posttest. The re-
searchers believe it is vaiuable that the
same mastery and retention gains can be
sustained after a shorter period of com-
puter time by mildly handicapped stu-

dents in a drill situation where a smaller
instruction set is under consideration,
compared to a drill situstion where the
student has more learning stimuli to con-
sider.

Study 2: Tutorials

In a second study, the researchers in-
vestigated the feasibility of using com-
puter tutorials teaching reasoning skills
with mildly handicapped middle school
students, Twenty-cigit mildly handi-
capped and remedial students were ran-
domiy assigned to one of two tistorial
learning situations, both of which used
the same computer program to focus on
drawing conclusions and determining
whether arguments were logical or il-
logical. The only difference in the two
experiences was that one program of-
fered ‘‘elaborated corrections” while the
other only tcid the learner if an answer
was risht or wrong. Three interesting
findings come from this study: (1) Stu-
dents given remedial help when sa incor-
rect answer was given did significantly
bettey on various posttest and main-
tenance messures than those who were
not given remedial examples; (2) stu-
dents given remedial examples did not
take any longer to complete the five
tutorial sessions, despite being branched
through remediation, than the students
who had less reading to do; and (3) all
the students learned from the tutorials
and maintained their understanding at
least two weeks after the sessions were
completed. The latter result may be the
most important: Mildly handicapped
middle school students cart learn from
computer tutorials involving higher-or-
der thinking and new material. Al-

though many had only fifth grade read-
ing levels and all had histories of learn-
ing difficuities, they were able to re-
spond to abstract material delivered via
a computer tutorial. Too often it seems
that remedial students are given drill
rather than new and challenging think-
ing opportunities when computer sup-
port is avaiiable.

More information about these studies
and others in the secies can be obtained
from John P. Woodward, Follow
Through Project, 1751C Alder Street,
Eugene, OR 97403.

Keyboardiag Instructioa
Stoecker, J. W. (198S). Touch-typing in-

Jlruction in the elementary school:

Current proctice, a proposed research-

baved inservice program. Unpublished

doctoral dissertation, University of

Oregon.

Educators from throughout Oregon
were atked to describe their districts’ ac-
tivities with regard to typing instruction
in elementary schools. Although a ‘‘ma-
jority’’ of the 217 respondents thought
that grades three and four were the most
appropriate for the introduction of
touch typing, $3 percent indicated their
districts currently do not introduce it un-
til grades nine or 10. About 10 percent
of the districts indicate they do offer for-
mal touch-typing instruction in elemen.
tary schools. The majority of *he re-
spondents felt the classroom teachier was
the most appropriate person to teach ele-
mentary children these skiils.

Stoecker developed a series of lesson
plans and a workshop to teach touch-
typing, and reported on the improve-
ment shown by the 135 children whose
teachers attended the workshop. For ex-
ampi2, 82 percent of the chil’ »n were
using correct keying and attaining
speeds of more than 1§ words per
minute after four weeks of keyboarding.
Stoecker can be contacted about these
materials at 4105 Oak Street, Eugene,
OR 97405.
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Dyasmic Stories
Riding, R. J., & Tite, H. C. (1985). “The

ea Af sAammetan aea Py P!} Polre
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story telling in young children."’ Edu-
cational Studies, 11(3), pp. 203-210.

Will four-year-old children generate
longer and more structured stories if
they react to a sequence of computer-
displayed pictures than if they only see a
single picture as a stimulus or they zre
not shown a picture at all? Riding and
Tite randomly assigned G0 children (30
boys and 30 girls) from two aursery
schools to three groups and siked each
child individusily to teil 4 story about a
dog. Twenty of the chikircn were shown
a picture of a dog, with a bowl, sitting
on the grass and with a bird and the sun
visible in the sky. Another 20 watched
the same picture unfold dyaamicaily on
the computer. The third group received
no picture stimulus. There were no gen-
der differences in story length or struc-
ture, but the computer-visual children
told significantly longer stories than the
other 40 children. An interesting inter-
action was found with respect to story
structure. Children in a nursery school
in a predominantly upper-middle-class
area responded particularly well to the

computer experience corpared to chil-
dren in the second nursery school, lo-

[ PR Py NIy Dl JUEX |
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neighborhood, even though there was no
difference in story structures when the
children in the two schools were com-
pared in the two non-cnmputer story en-
vironments. The authors surmise that
the children in the higher SES school
may have had more opportunity to be
resd to by their parents and conse-
quently were better prepared to relate to
the story structure suggested by the
series of changes in the graphic dispiays.

Training for Future Jobs
Levin, H. M., & Rumberger, R. W.

(1986). Education and training needs

Sor using computers in smail busi-

nesoes. Report 86-SEPI.7. Stanford,

CA: Stanford Educational Folicy In-

stitute,

Many peopie have argued that com-
[ater expariences in schools may lead 20
better employment prospecis for stu.
dents when they go into the work worid.
In particular, the heavy use of com-
puters in offices and small businesses
makes mapy parents and educators
wonder if schools skould supply some

computer training in anticipation of stu-
dents’ future jobs. Levin and Rum-
verger surveyed peopie in neariy 3,000
small businesses with regard 0 their use
of computers ana what training they felt
wouild be most useful in schools to pre-
pare students for this computer use.
“Moit of”’ the respondeats said that the
spplication of computers in their
businesses was ‘‘easy to leam,’’ with an
average of only about 30 hours of on-
the-job training necessary. The business
people felt that an emphasis on menl

tation to computers’’ was the best way
for schools to prepare students for com-
puter use in their future employmem
situations.
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This month’s Research Windows begins witk reviews of two studies from a new book,
Young Children and Microcomputers, edited by P. Campbeil and G. Fein and published
by Prentice-Hall. We aiso discuss a report on the impacs of keyboarding instruction on
elemensary studemss; a summary of a CAl program used in Washington, D.C., elementary
schools; and research on the cost-effectiveness of computer use in schools.

Primery Children and Social
Interactions
BotghK. &DncbouWP(1986)

What sort of verbal and social interactions
take place hetwee young children working
in pairs at &8 microcompute;? Ten pairs of
children from age three to five interacted
with an open-endod graphics-based aiphabet
program and with s drill-type program
invoiving counting. All comments made by
the children were tape recorded and ana-
lyzed. About i2 percent of all conversation
invoived discussions about turmtaking. *“Peer
teaching™ of some sort occurred more than
twice as much with the drill program, and
there was five times as much discussion
about being “right or wromg’ when the
children used the drill program as whea they
used the open-ended program. Approximate-
ly 20 percent of the children’s comments
were not directed at each other, but were
task at hand, or talking to the compuser “as
if it were alive.” The authors conciude that
using either type of software package def-
initely dic not result in negative effects on
among children using the microcomputer
may be of grester educational significance
then the inversctions tha¢ taks place between
children and the microcomputer itself.”

Computer Games and Aggressive

Behavior

Silvern, S. B. 7"Tsb). “Video games: Af-
fect, aror*:ai, and aggression.” In Young
Chiid: i« and Microcompusers, pp. 62-70.
Do computer games promote aggressive

bebavior in young cirldren? Silvern discusses

themumdwnommcompumgdw

drensbdmmmﬁnmmemm
results include & finding that playing a game
such as “Space Invaders” and waching a
violent cartoon both were accompanied by
an increase in violent behaviors toward ob-
jects. Another imeresting finding wes re-
porwed: Children working in pairs at 8 sup-
posedly cooperative computer game ended
up displaying more aggression than children
assigned %0 compete against each other in
another computer game. The authors sug-
gest that the “‘cooperative”" game was frus-
trating for the chikdren <o they became cross
and critical with each other, whereas the
competitive game was easy enough that the
children were not aroused by the situation.
As usual in ecucation, “simple” conclusions
like *“cooperative games are good, competi-
tive games are bad" are usually not as
straightforward as they seem.

Keyboard Instruction in Grade Four
Warwood, B., Hartman, V., Hauwiller, J.,

& Thylor, S. (1985). A research study to

dezermine the effects of early keyboard use

upon ssudent development in occupational
keyboarding. Rezzerch report prepared for
the Office of Public L_.ruction, Helena,

Montana. (Contact Mr. S. Argenbright,

Superimtzndent).

Two classes of grade four children were
given & prewest in keyboarding skills and then
particivaed in cigh: wzeks of instruction in
touch-typing. During part of this instruction,
the keys on the computer were covered with
paper. The children were successful at us-
ing the appropriste fingering when they
couid not see the letters on the keys, and “did
not revert to looking at the keyboard" when
the keys were uncovered during the seventh
vreek of instruction. The resulis are inter-

esting. The 22 girls did significantly beter
on the presest than did the 26 boys. The giris
maintained their advantage over the bovs &
the end of the instructional period, but both
ments in their keyboarding skills. However.
when the children were resesed 40 days later.
they ail showed & significanz decrease in their
keyboarding skill, “a drop so profound that
they were not keyboarding any differently
than they had been at the beginning of the
project.” Without contiruous trtiding. the
keyboard “leaming” disappeared for these
10-year-olds.

Tmpect of CAl om Attitude
and Achicvemnents
Human Resources Research Organization.

(1986). Dolphin curricula in Washington.

D, 1100 South Washington St., Alexan-

dria, VA 22314-4499.

HumRRO evaluated the impact of the
Houghton-Mifflin “Dolphin Curricula™ in
reading, language arts and mathematics on
children in 50 clementary schools in the
Washington, DC., area by comparing these
children to children who were not using the
Dolphin compuser maserials in 20 other DC.
schools. Eighteen different effects of the
computer cxperience were examined. 1n-
cluding its inopact on achievement, attitude.
and even absentee rae. All 18 messures were
higher for Delphin than non-Dolphin
schools. These measures included principals’
impressions and teachers' opinions. Not all
the resuits were large enough to be statis-
tically significant, however; in particular,
there was no significan difference in student
gein scorss in reading and mathematics. Im-
provement in various attitude-related vari-
ables was strong. These resuits are encour-
aging, bvr just as encouraging is the deci-
sion made by Houghton-Mifflin to contract
this type of independent and careful evalua-
tion of its materials. We will all be better
served when more software publishers con-
tract evaluation studies as well as produc-
tion and marketing activities 1 ..en they com-
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mut themselves t the development of educs-
tional software.

Calculating the Cost of Computer Use
Lovin, H. M. (1986). Cost-effectiveness

of compwser-assisted instruction: Some in-

Report 86-SEPT-13. Stanford, CA 94305,

Measuring the cost-effectiveness of
compuser-assisted instruction is difficuit
because of great variations in compuisr usage
from school to school and the difficuity of
messuring costs in an educationsl setting.
Levin, for exampie, compares various ele-
mentary schools using the same compuer
software and finds costs per student to range

from S119 to $431. Perhaps the most inter-
esting insight in this study relates o the
assumption that hardware costs dominme the
overall cost of CAl. Levin dispuses this by
generally been oaly about 11 percent of the
ovesall costs of compuser use, Softwau: costs
excoed hardware costs, and personnei costs
“are a substantial and often neglected por-
tion of CAI costs, accounting for about 40
percent of the total,” This is imporant, for
00 often administrmore may assume that
funding for the compussr program in 2
school is the seme as funding for the com-
pwsers in the school, whereas the real and

hidden cosss are substancially grescer. &

o g . T W L
B R e s A B e R

L IS K L T e T T it A R G

b
2

Skt S

AT B BRI g 0 3 Y s B3




- pr A,
B RS

AT g ey

v

o
A N
et
Ea
ki

°

April 1987  The Computing Teacher

=

This month’s “Research Windows"
features fve studies: two which involve very
young chikiren; one on the beneficial effects
of providing a cooperative framework 1o stu-
dent use of a simulation; one which examines
students’ attention spans af the compuer; and
one comparing instruction in BASIC, Logo
and PILOT on teachers’ mathematics anxi-
ety.

Noveity and Preschoolers
Goodwin, L. D., Goodwin, W. L., Nansel,

A.. & Helm, C. P. (1986). “Cognitive and

affective effects of various types of

microcompuiter use by preschoolers.”

American Educational Research Journal,

233). pp. 348-356.

Preschool children were randomly as-
signed to three groups. Tweniy-seven spent
three 20-minute sessions, one per week for
three weeks, under active adult guidance in-
to drill letter masching sad recognition.
Twenty-six others used the same programs
for the same amoun: of time, but without
teacher intervention; the teacher, however,
did show the children bow to begin and re-
mained in the room. The remaining 24 chil-
dren had no computer access; unfortunate-
ly the study does not say whether they ex-
perienced comparable letter masching and
recognition drills. These was no advantage,
in terms of scores on various reading readi-
ness measures, for the “computer” children
compared to the control children before or
after the computer experience. The author
admits that the length of exposure to the
computer activities may not have been long
eaough for real gains 1o occur. One finding
is especially interesting, though. All the
children were asked to rank-order a book,
microcomputer and toy as w which they
would like to play with most, next or least.
Only 1l percent of the children who had been
using micros with adult ineervention chose
the micro first, while 48 percent gave it last
place. Nineteen percent of those who had
used the micros independently chose the
micro first while 62 percent put it in last
place. But 42 percent of the children who

didn't have access 0 a computer chose it
firt. After the study, when the control
children were given their own chance to use
the computer, their interest levels dropped.
When they were asked o rank-order their
play preferences for a second time after they
had had compuer experiences, only 25 per-
cent chose the computer first. It scems that
the expectation of ac.ess made the compuser
more attractive than it sppeared once real
usage occurred.

First Graders and Keyboarding

Phillips, S. E. (1986). Computer Readiness
in Grade One. Unpublished master’s
thesis, University of Victoria. Victoria,

British Columbia.

Four classes of first grade children were
tested at the beginning of the scho~! year
with regard to computer-related vocasulary
(identifying components of the computer
system), computer operating skill (booting
and imeracting with 2 disk), and the speed
and accuracy with winch they were able o
find and touch a key on the keyb ~d that
would correspond 10 a letter show  oa the
monitor. Two of the clasaes of childres thea
proceeded o participse in the Writing o
Read program (IBM), which involves daily
imeraction with both 2 computer and a type-
writer within the consext of language arts in-
struction. The other children had no class-
room computer access. Afier three months’
time all the children, both WTR and regular
classrooms, showed significant improvement
in all the computer-related tests. However,
the WIR group finished significantly higher
than the control group in each case. There
were no gender differences. This is imerest-
ing, as & demonstraes that young children
are able 10 improve ‘a keyboarding and other
computer-relased ~.ompetencies even without
regular compuser access, but that regular ac-
cess for first grade students can transfer to
increased skills without any formal focus on
those skills.

Another interesting finding of this study
was the analysis of which keys the children
found mos: quickly and accurately (A, G.
P. S, T, X and Y) and which caused them

the most difficulty (F. J. Q B. H and W).
This nught be useful information for de-
signers of software for young children as well
as for teachers.

Cooperative Learning and Simulations

Johnson, R. T., johnson, D. W., & Surnue,
M. B. (1986). “Comparison of compuier-
assisted cooperative, competitive. and in-
dividualistic learning.” American Educa-
tional Research Jourmal, 23(3). pp.
382-392.

The study compared the cffects of
compuser-assisted cooperative, competit/ve
and individualistic leaming for 75 ¢ _uth
grade students on achievement, oral iger-
action, stitades toward commputers, and per-
ceptions of each other. The students partici-
pated in a 10-day instructional unit in social
studies which included daily use of a com-
puter simulation. The students assigned to
the “cooperative” group were told their
grades on the unit would be the average of
the scores of the group members. The
students assigned 0 the “competitive™ group
were told they would be graded based on
their rank-order within their groups. Stu-
derts in the “individualistic™ group were wid
they would be graded based on how well they
individually met preset standards. The
results are fascinsting. Students in the
cooperative condition did more work, scored
higher on achievement variables, reached a
higher total of poims on the computer
simulation, spoke to each other more and in
a more task-oricnted fashion, and nonunated
more femaie classmates as de..ved work
partners than did the students in the com-
in the competitive group, howeve:, indicated
they “liked computers” more than any of the
other groups. This study gives valusble sup-
port to the use of computer simulations
within a cooperative framework in the class-
room, even if boys didn't like it as much as
they did in a competitive arrangemeni.

At: «  Span ot the Computer
Murpsy-Berman, V., Wright, G., & Rosell,
J. (1986). “Measuring children’s auention
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span: A microcomputer assessment tech-

mque.” The Jourmal of Educational

Research, 80(1), pp. 23-29.

Children in kindergarten through grade
nine used a computer program (o measure
their attention spans and their abilities to
focus on relevar :formation while ignor-
ing wrrelevant or distracting inforrnation, by
pressing the return kzy every time a target
signal on the monitor appeared within a
boxed area. Children had two separuss testing
seminars, each lasting 20 to 30 minues.
During these sessions, observers codad any
signs of restlessness, The children were also
asked to describe how nervous oc anxious
they feit, and respondad 10 several other seif-
grade five, and then leveled off. Also, boys
had higher overall faise alarm rates than
girls, a8 they were more likely w0 impulsively
hit the return key even when not appropri-
ate. Boys also reacted more impulsively in
general and talked and moved around inore
than did giris, results which were “remark-
ably consistent across grade levels.” Visual
distracsors did not seem 10 affect the chikiren
at any grade level, as chikdren “even at a very
young age seem quite able to focus their at-
tention on relevant stimli” on the computer

screen. Children’s scores were not affected
by nervousness or by prior computer experi-
ence, but were strongly related to overall
individual activity level: Children who were
typically restless were less likely to main-
tain attention at the computer than were
typically sttentive children. This result sug-
gests that the hope that compuser activities
couid engage the attention of students who
are not typically involved in the classroom
may go unfulfilled.

Programming and Math Anxiety
Signer, B R. (1986). “An investigative study
of possible effects of programming in-
struction on math anx*ty and seachec atti-
twdes woward CAL” Journal of Compusers
in Mathematics and Science Teaching,
5(4), pp. 40-48. ‘
In this study 51 teachers, enrolled in an
off-campus computer education program,
participated in 16-week programming
courses. One course used BASIC while the
other used Logo and PILOT. The level of
mathematics anxiety of the teachers was
measured before and after the course.
Teachers in the Logo/PILOT group did not
change in their leveis of math anxiety after
the course, while teachers in the BASIC class
became significantly more anxios about

mathemancs as the course proceeded.
Although this smudy looks like yet another
indictment of BASIC, there are some muugat-
ing features. We are not told specifically
hat the teachers were asked to do with the
languages, but from the comments made 1n
the discussion, it seems that BASIC exercises
may have resembled textbook mathematical
prodlems, while the PILOT experience in-
wolved developing 2 instructional lesson. an
activity which was not mathematically
oriensed. A valid comparison would have oc-
curred if the BASIC group had focused on
the development of a text-oriemsed lesson, or
the Logo/PILOT group had focused on
mathemstical activities. but it is not clear
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This month's ''Research Windows'' includes a study on word processing, two studies
about.gender differences in attitudes toward comn==75, aid swo wikch reigss o the salestion
of the impact of specific educatir=ai sofiware.

Word Processing: Achievement

or Attitude?

Kurth. R. J. (1987). “Using word process-
ing to enhance revision strategies during
student writing activities.” Educational
Technology, 21, pp. 13-19.
Twenty-eight secondary school students.

enrolled in a voluntary class for interested

writers at a university writing center. were
randomly assigned to a word processing or
non-word processing group for 12 weeks of
wniting instruction. The instruction focused
on revision strategies and was the same for
both groups. One group used word process-
ing for their writing duning the classes, while
the other used only pencil and paper and a
photocopy mechine to facilitate revision.
editing, and sharing of work. No difizrences
were found between the groups in terms of
quantity of writing or of revisions, nor were
there any differences regarding the types of
revisions—either local or global. The only
sigmficant differences between the groups
appeared on an “attitudes toward writing”

questionnaire which was given after the 12

weeks of instruction. The word processing

group felt significantly more positive about
their ability to wnite, the instruction they had
received, and working with editing groups.

Unfortunately, there does not appear to have

been a preireatment attitude assessment, so

we do not know if other factors predisposed
the word processing group to express these
more positive attitudes. One observation is
interesting: The word processing group got
on task immedisely by turning on their com-
puters and getting straight to work, where
as in the non-word processing group, stu-
dents talked to each other rather than quickly
getting down to work. It is encouraging that
the lack of typing skill did not seem to dis-
advantage the word processing studeats. And
1t is most interesting that when instruction
emphasizing revision strategics was given to
both groups. the same patterns of revision

occurred among the students regardless of

Gender and Attitudes Toward
Computers: |
Swadener. M., & Hannafin, M. (1987).

“Gender similarities and differences in

sixth graders’ attitudes toward compusers:

An exploratory study.” Educational Tech-

nology, 27(1), pp. 37-42.

This study is very much limited in value
by having only 32 students respond 0 a
17-item questionnaire. However, on. of \he
findings is sufficiently interesting thsi other
researchers may wish to pursue it wia larger
student samples. This findirg is an “inter-
action effect,” whereby boys with higher
achievement levels in mathematics also have
higher intevest tevels toward compusers than
lower achieving boys, but an opposite ten-
dency occurs for girls. In this sample, lcwer
achieving girls were more positive about
computers than the girls who were kigher
mathematics achievers. If this result can be
replicated, it may give us some more insights
into the development of the complicated dy-
namics of self-perception thet seem to con-
tribute w0 secondary school females’ lcwer
levels of confidence and participation with
computers.

Gender and Attitudes Toward

Computers: [I

Collis, B.. & Otlila, L. (1986). “An exam-
ination of sex difference in seconcry
school students’ attitudes toward writing
and toward computers,” The Alberta Jour-
nal of Educational Research. 32(4), pp.

297-306.

Because so many studies document a
lower level of participation 1n and self-
expressed confidence about computers for
secondary school females compared to their
male classmates, it seems useful to see if this

relates to a genenal pattemn whereby females

exneees lonuer ealfnonfdosge o males ex-

press, or if it more clearly relates specifically
to compusers. To examine this. grade eight.
nine and 12 students (nw|.818) in two British
Columbia school districts were asked o re-
spond to a questionnaire including 28 items
relating to attitudes about computers or
writing—both within and outside of English
classes. Fermales were significantly less post-
tive than their male classmates on every item
relating to computers, but were significant-
ly more positive than the males on every item
relating to writing. These findings serve to
support the us2 of word processing for sec-
ondary school students from an attitwlinal
perspective: Perhaps females’ more positive
attitudes about themselves as writers will
enhance their perceptions of themselves as
somputer users when word processing 1s
stressed. and males’ positive attitudes about
computers may transfer o the writing con-
text with word processing use.

Evaluating Software

Jolicoeur. K., & Berger, D. E. (1986). “Do
we really know what makes educational
software effective? A call for emprrical re-
search on effectiveness.” Educational
Technology, 26(12), pp. 7-il.

The authors encountered considerable dif-
ficulty in trying to locate any published stud-
ies pertaining to the educationa! impact of
specific software packages and including
some soi3 5% objective measure of learning
improvement in the computer group com-
pared to a control group. They found only
two studies where this kind of disciplined
evalustion had been done. They then ex-
amined published reviews of software to see
if these reviews could be considered valid
sources of informaticn about educational
software packages. They found only a weak
agreement among reviews of the same soft-
ware with virtually no agreement at all on
ratings of instructional or technical features.
They also found a strong tendency for a
“halo effect” in evaluations. whereby
reviewers who liked one aspect of a program
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were likely to rate other aspects of the pro-
gram highly regardless of the actuai charac-
tenisucs. The study 1s important in that 1t
shows us how little we have accomplished
in terms of careful. objective examinanons
of specific educational software (even though
more than 8000 utles are commercially
available), and how we must be cautious in
accepting published recommendations about
software. This. of course, increases the
burden of software purchases for us all, as
the difficulties in selecting softwarz are sub-
stantial when so many titles are produced but
so few are conveniently available for our per-
sonal assessrent.

Evaluating the Effects of a

Specific Program

McCollister. T. S.. Burts. D. C., Wright, V.
L.. & Hildreth. G. J, (1986). “Effects of
computer-assisted instruction and
teacher-asststed instruction on anthmetic
task achievement scores of kindergarten

children.” The Journal of Educationa! Re-
search. 8((2), pp. 121-125.

This is the type of sudy Jolicoeur and Ber-

ger attempted to locate but could not find:
a controlled comparison of the eficts of a
particular program. Although this st was
not specifically designed as an evaluatic  of
the program “How Many Squares?” y
Friedburg and Nickerson. 1982, for Comm.~
dore 64 computers), the use of this program
was essentially all that varied in th2 early
number experiences of 53 kindergarsen chil-
dren, randomly assigned to a computer or
teacher activity group. The children were
leaming number sequences. one through 20,
and had other classroom number experiences
besides the compwser/noncomputer activi-
ties. The researchers found that higher ability
children did better in the computer group
than in the teacher-activity group, but that
lower ability children did bener with teacher
activities than with the computers. These
results may support those found in other
studies cited in this article: Children with

2
¢

52

less representational competence” may tind
concrete instructional activities more appro-
priste than scomourer activitise, The authors
concjude that the use of the computer tn hin-
dergarten classes could free the teacher to
have more ume with the children needing
help while higher ability children are sumu.
lated by programs such as “How Many

Squares?”
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This month’s *‘Reseasch Windows'* describes five valuable studies: All involve
investigasing the cffectiveness of computer use. Although three relate to mathematics
instruction and two 10 science. their application extends across the curricslum.

Cost-effectivensss of Computer Use
Hawiey, D. E., Flexcher, J. D., & Piele, P.

K. (1986). Costs, effects. and wility of

microcomputer-assisied instruction.

Eugene, OR: Cemter for Advanced

Technology in Education, University of

Oregon.

It is very difficult to determine the
cost-effectiveness of computer use in our
classrooms and schocls—at what point do
our ideas for computer use becoms too ex-
pensive o be feasible? To what exient are
we willing to spend more, or less. on com-
outer use because of the importance of its
oursomes? Hawley, Fleacher and Piele call
this the cost-utility of compuier use and de-
veloped a formula for calculating it in a
0 an elementary school where children in
grades three and five have been randomiy
assigned 10 either traditional mathernatics in-
struction or to traditional instruction aug-
mentad by regular use of the Milliken Math
Sequences programs for the January to May
period of a school year. Use of the computer
sequences replaced 2 portion of the reguiar
workshop drill which was doae by the stu-
derds in the noncompuser classes. The com-
puter-using students scored significantly
higher on total mathematics achievement
than did the noncomputer-using students at
the end of this period, although there was
no difference between the groups in teims
of astitudes 0 mathematics. The cost per sw-
demt per day in grade three was 24 cents
grester for the computer group than for the
other group; the cost per student per day for
computer use in grade five was 30 cents
greater than the cost of the traditional pro-
gram. But, if the amount of “‘grade-place-
ment gain™ in mathematics is used as a
reference, the cost of producing each
“moath” of achicvement gain was 41 per-
cent less in grade three and 38 percent less

in grade five for the compwer-using group
compared 1o the reguisr instructional group.
Is this gain worth the money? Using the re-
searchers’ formula for cost-utility, which
reflects the priorities givea © mathematics
achievement gain in the school, the compuer
experience becomes evet more atractive
from a cost perspective. This well-done
port %0 any educmor involved in asscesing
the impact of compuser use and budgeting
for its cost, Write to the authors directly at
CATE, 1787 Agme Street, University of Ore-
gon. Eugene, OR 97403 for more
infcrmation.

Evaluation of Compuier Use in Chemistry
Reed, J. H., & Judkins, J. (1986). “Evalua-
tion of a holistic CAI system in introduc-
tory chemistry.” Journal of Compuzers in
Mathematics and Science Teaching, &(1).

pp. 21-27.

What are some techniques we can use o
cvaluate the impact of computer use in the
context of the entire instructional system of
2 course? This study used a number of meas-
line attitnde surveys. Two hundred thirty-five
students in an introductory university-ievel
chemistry course spes two hours a week in
2 computer lab before they were allowed to
procead to actual laboratory work. Students
Gid drill on the computers and interacted
with a simulated lab experience, either
prepare them for an upcoming lab or to let
them simulme a procedure which would not
be available in the lab, Although Help
screens were svailable during the simula-
tions, 2 majority of the students did not use
them. The students felt the computer was a
useful tool in the course, but did not like hav-
ing thei: drill graded by the computer. They
preferred the actual lab experiences to the
simulations, and oeither agreed nor dis-

agreed that the simulations unproved their
performance in the actual isbs. The research-
ers used the resuits of the evaluation 10 design
improvements both in the simulations and in
the ways the compuser use was invegrated
with the rest of the course. This study is 2
§00d exampie of how evaluation can and
should accompany the use of computers
within an instructional consext. The inte-
gration of the compuer use with the ower
aspects of instruction needs w be considered:
100 often evaluations focus more narrowly
on just the compusr experiences.

Evainating Science Software
Zohar, A., & Tamir, P. (1986). “A new
instrumenz 20 assess the inquiry charac-
teristics of science compuser software.”
The Journal of Compusers in Mathematics
and Science Teaching. &(1), pp. 44-46.
This brief but useful article presents a new
type of scftware evaluation form specifically
aimed at identifying the inquiry skills in-
volved in the use of software in the science
class. The inventory gives the teacher 2
checkiist that focuses on the nature of the
investigation; advantages of the computer
investigation over a teal lab; the extent to
which the software involves the student 1n
planning, predicting, recording, and inter-
preting; and the focus given to control of
variables and hypothesis testing. The authors
apply their instrament 1o different software
packages and show how it facilitates a
comparison of the packages. The program
Growth Curve of Microorganisms, for exam-
ple, receives a higher “inquiry level score™
than does the program Quakes. This evalua-
tion procedure is very g=od, both because
it atempts to focus on student engagement
in process activities as a result of using the
software, and because it will probobly seem
more valuable to the scicace teacher thn
would a general evaluation form that reflecs
more of a drill and practice or tutorial orien-
tation to computer use. The authors caa be
contacted at the School of Education, Heb-
rew University, Jerusalem, Israel.
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CommastarNlientans Tnetwastinn tn
oempantreYicestale nshructica =

Henderson, R. W., Landesman, E. M., &
Kachuck, 1. (1985). “Comprar-video in-
struction in mathematics: Fisidsest of an
interactive approsch.” Jowrmal for
Research .1 Mathemarics Instruction,
16(3), pp. 207-224.

more widely aveilable. This study supports
this powntial. The suthors weed a comrser-
cially availeble compussr-videomps imscface
and wroes software that allowed or required
the student %0 stop viewing the videotaps on
occasion and either ask for. exmmples and
ciarification or saswer questions. The video-

lessons on fractions and prime factors were
geared. A particular focus of the messrials
mnmw-ufpophmm

mu-nmmmm

did not use the maserials. The studeats who
had used the materiali did significantly bet-
ter on mathematics postiests then the students
who did not use the maserials. In addition,
the computer-using students were si;mﬁ-
andy more likely after the compuser ex-

own effort rather than 1 causes beyond their
control. Interviews with the studems in-
dicaed they enjoyed the learning experience
and would like 10 perticipse in additions’
mathematics lesscas with the computer and
videotap=, These results are especially en-
couraging, as the majority of those students
had “not been making normal progress in
mathematics” in their schooi careers.

Comparlag Computer and Naah

Card Drilt
Fuson, K. C., & Brinko, K. T. (1989).
“The comparative effectivenssa of mico-
mmwmhuxmm
peactice of basic machematics facts.” Jour-
nal of Research in Mahematics Educa-
tion, (3), pp. 225-232.

Is rasshematics drill on the computer more
effective than machematics drill with flash
cards? This mmmma
drill in subtraction and division facts when
delivered by a computer procaduse or by the
use of flash cacds when the flash card uie
mmn—-dum
drill. Thess feanices wers: a limieed fils of
facts individualised according 1 nesds. -
medisss Seedback with the correct amewer
provided, aad immedinss feedback on speed.
Thers were 0o sigaificant diffevences in
achisvement for childsen in the compwer and
flash card growps over a six-week period of
daily peactics. Thia study is capscially usetul
in thet it atsemspes 30 coutrol memy of the

of and am extonsina of uses of the micro-
computer in schenatics education.” The
limit is thet fiash card drill might be just as
§00d as compusr drill for basic facts
(aithough this may be a positive finding if
it rasans computers are then freed from drill

use and used for more powecful applica-
tions). The extension is that the lessons we

room. It wes not the flash card use in itseif
which was waiuable, but the use in a way that

paraileled effective features of microcom-
puter mathematics drill.
62
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Welcome back, to the third year of ‘Research Windows."* W appreciase your many let-
ters and comments on the column. All of this month's studies were revorted at the 1986
and 1987 meezings of The American Educational Research Association. The first two relas>
to microcomputer-based laborowories in icience instruction, the next two describe well-
dore case studirs of young chiidren using Logo avd mathematics drill and practice, and
the last examines the valse of a type of compuser-managed instruction for the special educa-

tion reacher.

Microcomputer-based Laboratories
Linn, M.C. (0986, April). Learning more—
With computers as lab partmers. Paper
presented at the annual meeting of the
tion, San Francisco, (An article based on
this presentation will appear in Science
and Children.)
computers as “'silent lab partners” for one
semesicr. In each class, two students worked
at one computer *learning to use the com-
puter as scientists do: to collect data in real
time as the experiment progresses, display
it, save it, and print it out for further analy-
sis.” The students used iemperature and ligint
probes and heat pulsars to coliect data that
were directly dispiayed on the cumputer 1o
which the instruments were attached. The
teachir involved with these classes “found
the MBLs presented no more difficulties
than other hands-on activities,” were as-
socisted with enhanced undersianding of
that would have otherwise been demanding,
“increased the accuracy of data collection
while alleviating the tedivm assoviated with
it,” and promosed a better awareness of 2
ptphaanaqmumohdywmcrela-

portant as even a short time delay between
these can result in students failing “to see
the conneciion between the experiment and
the graph.” These students using MBLs out-
performed [7-year-oids in a standardized test
of scientific knowledge and also demon-
strated positive attitudes toward experimen-
tation, even to the extent of wanting to repeat
that students came to understand the limita-

tions of scientific tools, in that they first wend-
d 10 trust the output from the compuser even
when it was based on faulty thermistors, bus
cventually became “quite proficient at de-
tecting pooly calibrased probes and improp-
er scale choices.” With such encoursging
results, i; seems likely that science teachers
everywhere are turing to the use of MBLs
in their instruction. However, the next arti-
cle says tha this is not happering and -
tempts to explain why. (For more informa-
tion about Dr. Linn's study as weil as many
others she has done in the ares of MBLs,
write her at Lawrence Hall of Science,
University of California, Berkeley, CA
94720.)

Teachers and MBLs

Berger, C. F. (1986, April). Misconceptions
and thinconceptions of teachers using
microcomputer-based laboratories. Paper
presented at the annual meeting of The
tion, San Francisco.

Berger and his colieagues are involved in
the ongoing exploration of science weachers’
cotcepts and compessncies regarding the use
of microcomputer-based laboratories
(MBLs). Based on their own and other snadies,
they nowe that science teachers are not aware
of the uses of MBL3 and that many even be-
lieve computers can only be used in the
classroom for drill and peactice or tutorial
activities. (They now a study of 2,000 secon-
dary schoot science teachers in Texae where
70 percent of these teachers indicated they
did not have enough time 10 use computers
because of the Texas requirement that science
teachers spend 40 percenmt of their time in
the laboratory.) Berger notes that it is not on-
ly a lack of awareness of the fruitful use of

MBLs that limits their use, but that this limuted
use is also a reflection of more fundamental
misconceptic 3 and “thinconceptions™ about
basic scientitic concepts. He defines thin-
conceptions as concepts learned by teachers
from sxtbooks, not from experimentation.
and nows that 100 often science teachers are
more comfortable using primed masenials to
*find the right answer” than they would be
using and believing the results of MBLs. He
also nows definies misconceptions frequently
held by science seachers about fundamental
science concepts and observes that many
science teachers and science educators are
uawiiling to exposs their misconceptions to
others, which mey occur if MBLs are used o
develop or support concepts, He also sug-
geste that some science teachers are un-
willing 10 use MBLs because, unlike assign-
ing textbook problems. MBL. experimen-
tetion may ot always provide right answers,
or even answers at all. His recommendations
for the enhancement of MBL use in science
instruction focus on professional de-
velopment involving MBL workshops and
user groups. Dr. Berger may be reached at
The University of Michigan, School of Edu-
cation, 610 East University, Ann Arbor, MI
48109.

Loge in Grade Two: Is It Feasible?

Cohen, R. (1987, April). /mplementing Logo
in the grade two classroom: Acquisition
of basic programming concepts. Paper
presented at the annual meeting of The
American Educational Research Associa-
tion, Washington, DC.

In this thoughtful case study, Cohen rou-
tinely visited and cbserved a second grade
classroom over a school year. The class
made daily use of 1 Logo activity center. The
30 children in the class worked in pars at
the center and each pair had an average of
two 20- to 30-minute computer sessions per
week for seven months. The teacher was
fluent with the Logo language and 2 keen
advocate of the Loge discovery learing ap-
proach as described by Papert. She provided
regular whole-class discussion of Logo com-
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mands and syntax and also integrated *“Tur-
tle lasom into physical educanon, man

of the teacher. many of the children experi-
enced difficulty in trying © gam control over
the Logo Turtle and indicated feelings of
frustration and heiplessness. Cohen notes
that many of the children required ongoing
instructional support at a personsiized level
that she wes not able 10 provide with 28 cther
students in the class. She also notes that the
fact that two-digit numbers are needed
for FD, BK, RT and LT in order o creste
noticeable movemnent was conceptually very
difficult for young children who have not
masiered the use of langer numbers. Only It
of the children exhibited “good” choices
for distances at ihe end of the seven months.
She noses thet the chikiren did not seem dev-
clopmentaily ready to understand the con-
cept of the pivotal movement of the Turtle
relative to its own axis regardless of a num-
ber of straegies suggested by the seacher. Al-
though all studeats except for three were abie
to distinguish left turns from rigit tums
when the Turtle was facing up (and all could
tell their own left and right sides), only two
students were consistendly successful at the
end of the sevea months in determining the
direction of tuming when the Turtle was fac-
ing down or sideways. Coben presents many
mﬂﬁﬂmmmmm:

tions 10 the Logo envi-nement that mey make
it more appropriate & young children. Any-
one imterested in Logo and young learners
would be well advised t7 write to Dr. Cohen
about her work. Her address is: The Ontario
Instituse for Stucies in Education, 252 Bloor
Street West, Toronto, ON MSS V6, Canada.

Child-Machine Errors in

Drill and Practice

Hativa, N. (1987, April). Differential effec-
fiveness of compwser-based drill and prac-
tice in arithmetic. Paper presented at the
annual meeting of The American Educa-
tional Research Association, Washington,
DC. (A paper based on this research will
be published in the American Educational
Research Journal.)
Weknowthnitismuchtoosimplisticto

talk about “the™ effect of any instructional

strategy as if all stadents respond in the same

Wﬂymﬁwmwgy Ftequmdy. muxchu:

tion fails to make this distinction and at-

!Pm m ﬂimﬂlﬂ” tha l'%‘_‘ a.i :

large set of different types of learners in a
single mean score or conclusion. Hativa
ualized a case study approach to closely
monitor the performance of seven children
during regular computer drill experiences
over a num? =t . “moaths. She compared the
different strasegies used by the childten,
especially in responding to frustration or in-
mmmmum

flexibility in their ability to adjust t the
CAl eavironment and who made many more
“child-machine” errors (errors that had
nothing 10 do with knowledge of arithmetic).
She suggests that the low achievers in her
study were not as weil able as the high
achievers to make the “imternal switch from
the regular mode of pencil and paper work
to the special mode of compuser work.” Her
findings showed the computer practice 1 be
more profitable for better students than for
weaker students, a finding inconsistens with
many other studies but that is weil docu-
mented and explained in Hativa's work. Her
final point seems obvious, and yet many re-
samhmnndmchmmdcem:nlymy
software advertisers seem to disregard it—
Whenever there are students who benefit
from a particular compuser experionce, there
are other students with different character-
istics who *“will face problems working in
that particular mode.” For more information
about this study, contact Dr. Hativa at the
School of Education, Tel Aviv University,
Tel Aviv 69978, lsrael.

CMI and Special Education

Monitoring

Fuchs, L. S. (1987, April). Effecrs of
computer-managed instruction on teach-
ers’ implemensation of systematic moni-
toring programs and student achievement.

Paperpmamdnunannudmeeungof

The American Educational Research As-

sociatioz, Washington, DC.

Special education teach.rs must maintain
careful monitoring of the achievement of
their pupils. [n this study, 18 special educa-
tion teachers were randomly assigned to dif-

ferent inethodologies for morutoring and in-
flusating ihe achicvemen of two of their
mildly bandicapped pupiis over a 1S-week
period. Student achicvement was compared
before and after the treatments. as was
teacher fidelity to the instructional pro-
codures they were meant to be implement-
ing. One of the methodology varistions in-
volved compuser generation of graphs of sw-
dent progress and computer int=roretation of
thoss graphs; the other variation uwolved the
teachers doing this record keeping bty hand
and required them w0 inserpret their own
resulti. The teachers were also randomly
assigne: one of two approsches for modifi-
cation of their own instructional stramgies;
one of these strategies was less familiar to
teachers tham the other. The resuits showed
that overail there was ac advantage to hav-
ing the compuer generass the displays of sw-
dent achisvement for the seachers: moreover
teachers getting compuser-generased inter-
pretation in the less familiar instructional
modification group were assocised with
significantly less student achievement or per-
sonal fidelity 10 instructicnel straegies than
were wachers in apy other group. The study
seems (o suggest that when the computer at-
tempes 10 help the teacher, the overail resuit
may, in fact, not be heipful if the teacher does
not have the opportunity to become more
personally invoived in the data and its inter-
pretation, as “repested and frequent data
manipuistion . . . may have facilitated the
wmw ofthe

oﬂmwmds.womachbelpmynotbea
good thing, a least for a relatively unfamil-
iar procedure. For those wishing further in-
formation on this or a related series of re-
computers, write to Dr. Fuchs at Box 328,
Peabody College, Vanderbilt University,
Nashville, TN 37203. %
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This moath's * Research Windows™ summarizes two studies 1volving the impact
of computers in the science class and three relating to programming, either at the
Advanced Placement level or in conjunction with seventh grade geometry.

MBLs and Graph Interpretation

Mokros, J. R., & Tinket, R. F. (1987). “The
impect of microcomputer-based labs on
children's ability to interpret graphs.”

Journal of Research in Science Teaching.

24(4), pp. 369-383,

Graphs are a central means of commuui-
cation and “an imnportant tool in enabling stu-
dents to predict relationships between vari-
ables” (p. 370), especially in science; how-
ever, “there is ample evidence that students
cven ¢ the college level . . . can be extremely
deficient in their ability 10 ineerpret graphs’
(p. 370). This report investigated the impact
of micrecompuser-based labs (MBLs) on the
improvement of graph interpretation skills.
First, the researchers conducted interviews
with 25 seventh and eighth grade students
and identified a common tendency to view
graphs as pictures rather than symbolic
representations. This can cause misinter-
prewation of many graphs, such as those of
velocity (T raw a graph of a bicyclist's speed
over uphill, downhill and level stretches.”)
and position (“Draw a graph of a person’s
position on a stage across time.”). After five
days of MBL activities focusing on graph
construction and predictions of what graphs
would look like, the children demonstraied
that *‘they kad developed solid graph inter-
pretation skills” (p. 374). Following this, 125
seventh and eighth grade students worked
with MBL units on visual illusions, heat and
temperature, sound, and motion over the
course of three months. Some of these units
involved the use of temperature probes and
an immersion heater interiaced to the com-
puter; others involved a microphone and
speaker. The students showed a significant
improvement in their abilities to interpret
graphic displays after the three months of
MBL work. The authors suggest the MBL
*‘appears to be such a powerful vehicle for
teaching graphing skills . . . because it uses

muitiple modalities; it pairs, in real time,
events with their symbolic representations:
it provides genuing scientific expeziences:
and it eliminates the drudgery of graph pro-
duction” (p. 381).

Problem Solving and Simulations
Rivers, R. H., & Vockell, E. (1987). “Com-
puser simulations 10 stimulase scientific
probiem solving.” Journal of Research in
mmt 2‘(5).99-403-415.
in eight high schools participased in a series
of studies involving the use of seven com-
puter simulations as imegrased parts of their
ed ineo two groups: those who used the simu-
Iaticns and those who studied the equivalent
topics i a noncomputerized fashion. In addi-
tion, students using the siroulations were fur-
ther divided into two groups: guided and un-
versions of the simulations that included
*“two to {0 brief paragraphs of strategies to
use as they solved the problems presented
in the simulation™ (p. 407). Students were
given pretests and posttests on each topic as
well as various tests to assess general prob-
lem solving sbility. Results showed that on
two of the simulations, guided students
gained more than the others, while the un-
guided students grined more than the con-
trol students. In addition, a comparison of
pretests for each simulation showed the two
compuler groups significantly outperformed
the control students on presests after the £ 1t
simulation experience occurred, suggesting
that some kind of generalized probiem sciv-
ing improvement was being applied to new
simulstions by the compuser groups. On the
tests of general problem solving ability, the
guided students did significantly better than
the unguided or control students, suggesting
that with guidance *“students using the com-

puterized simulations were developing gen-
eralizable skills which transferred 10 novel
settings” (p. 411). However, when the sub-
scales of the general problem solving tests
were considered separseely. it was seen that
improvemsnt oocurred on some scales but not
on others. depending on how closely the con-
tent of the subscale resemblod an activity
performed in che simulation. This weil-done
study is especially encoursging. as it in-
voived students reflecting a variety of’ s0cio-
sconotmic levels, classes, schools and teach-
ers.

What Are Studeats Doing in

Computer Science Labs?

Pintrich, P. R.. Berger. C. F., & Stemmer.
P. M. (987). “Students’ programmng
behavior in a Pascal course.” Journal of
Research in Science Teaching, 24(5). pp.
451-466.

Studexys in two Advanced Placement com-
puter science courses were observed over
several months during the nonlecture por-
tions of their class time in order to see what
behaviors characterized their use of this
time. The students (20 males and three fe-
males) were predominandy semsors and most
took other Advanced Placement courses 1n
calcuius and physics, so they were highly
capablz academicaily. Twenty had computers
at home. The students’ behaviors were
classified into as many of 19 categories that
were approprisse at each 0-second interval
that they were observed. The largest amount
of time was taken up by running their pro-
grams, getting help from materials such as
the text or worksheets, editing by making
minor changes in their programs, or doing
trial-and-error debugging. On an avenge,
over two hours of lab time, the students
would “run their programs 20 times. make
minor changes 24 times, attempt 10 fix abug
by using a trial-and-error strategy approx-
imately 17 times, or get help from some
materials or another person 26 times.
Students almost never engaged in any plan-
ning behavior, nor did they o.. 1 write their
own code” (p. 457); instead, they copied
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portions of code supplied to them by their
teachers. The students received help from
their teachers an average of only three per-
cent of the time they spent in class and were
given *'no formal opportunities for . . . ex-
tended discussions on different design fes-
tures or different strategies for creating and
debugging code” (p. 462). “The students’
basic operating strasegy was to get on the
machine and start programming” rather than
plan or consider—a plan of atack similar ©
that of junior high school programmers.
Although these resuits msy be unrepresen-
tative because of the smail sample size, we
suspect they are not. Unless the seacher re-
quires evidence of planning before any
keyboard contact is made, the “rush-to-
program™ urge will likely be much more
compeiling to students, even those of high
ability, chan any urge to engage in higher-
level cognitive activities focused on plan-

Instructional Factors Associated with

Success in Computer Science

Linn, M. C., Slosn, K. D., & Clancy, M.
J. (1987). “Ideal and actual cuscomes from
precollege Pascal instruction.” Journal of
Research in Science Teaching, 24(5). py.
467-490.

In the previous study, we saw that certain
behaviors dominate class time activities for
at least some compueer science students. Can
we show that variaticos in class time activi-
ties are associmed with success in computer
science courses? Fourteen Advanced Place-
in a study of instructional variations. The 242
students in these classes were surveyed as
to their programming experience and general
intellectual activity, and then all completed
the same week-long programming assign-
ment. Based on performance on this assign-
men, classes were casegorized as exemplary
(seven classes), enhanced (three classes),
and typical (four classes). Students in the
three groupc cid not differ in general abili-
ty. although they did differ in prior program-
ming experience, with 80 percent of the ex-
emplary group reporting exsersive prior ex-
perience compared with 50 percent of the
other tw> groups. Instructional variables also
distinguished the groups. Teachers in the ex-
emplary classes spent nearly twice as many
hours per week working with their students
in the computer lab as did teachers of the
students in the other two groups. Also sig-
nificant is the fact that “60 percent of the

students in the exemplary group reported to
their teacher a pian for on-line work before
logging on to the computer.” compared with
only 33 percent of the studems in the en-
hanced group and 10 percent of those in the
typscal group. Finally, teachers of the exem-
plary classes spent less time in group lec-
tures and more time working with individ-
uals, and provided more conciructive fead-
back than the other teachers. Thess resuits
are not surprising; they simply reinforce
what we already know--that the teacher is
critical to the success of computer-reisted
vated senior students.

Logo and Geometry Achievement

Frazicr, M. (1987). The effects of Logo on
angle estimasion skills of 7th groders. Un-
published Master’s thesis, Wichita State
University. (For more informacion. con-
12t Mr. Frazier st 1105 Conoawood Roed,
Detby, KS 67037)

The effects of Logo on achiewement and
atiades comprise one of the most active
areas of compussr-relaed research. This
study makes a good contribution to that bat-
tery of results. Four intact seventh grade
classes representing aversge ability sudents
mmwhoohpuwpudmdmwdym

which included a specific unit on geometry.
The other two classes substituted one class
period per week of their mathematics time
on Logo activities in piace of any direct in-
struction in geometry. Students in the Logo
groups met in 4 classroom with 12 computers
and worked with a partner during all Logo
activities, All students were given a 60-item
‘st on various applications of angle estima-
tion skills at the start of the school year and
again in May, immediately after the controi
The concrol group classes did somewiat bet-
ter on the pretest than the Logo group stu-
dents (47.9 percent correct compared with
41 percent); however, this difference was re-
versed in the end-of-year testing, when the
Logo group improved its overall proportion
correct by 22 percent whii2 the geometry in-
struction group improved by 13 percent,
Significant difzrencs: hetween the Logo and
mgulumuucuonmmmfmmdma.l
six subtests of the posttest: recognizing
angles of various sizes, estimating angies of
various sizes, constructing angles, recogniz-
ing polygon angles, and estimating exterior

and ineerior angles of polygons. Unfornunase-
ly, we are not told whether the control group
students also emphasized angle estimavon
in their “'traditional geometry instruction.”
It is also unfortunase that students were not
tested on a wider range of geometry com-
petencies in addition to angle recognition.
as it is clear that these particular competen-
cies relase directly to Logo activities while
only representing a relatively smail compo-
nent of the overall geometry curriculum.
However, the fact that significant achieve-
ment on this componest can occur without
any forcal geometry it is useful support
for those who wish 10 demonmsirate the
relevance of Logo activities (0 existing cur-
riculum objectives in mathematics. =
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This mionth's “Research Windows” involves an interesting variety of studies. Two
im-oive fourth gradess, using computers either for drill or for Logo; one summarizes
use of computers with disadvantaged and limited English proficiency students; one
summarizes & seties of studies and observitions aboixt the difficulties 1ssocisted with
successful implementation of computer use in schools; and the last looks at gender
differences in compuer-related attitudes, this time at the university level,

*“The Hidden Curriculum’’

Roessler, M. J. (1987). Fourth graders and
computers: A case study. Unpublished
docu:ldethSmUm-

proach 0 his investigation of the weekiy use
of a compuser lab primerily for mathe:natics
and language drili by the 26 members of 2
fourth grade class over a six-moanth period.
His observations are well expressed and
carefully substantiated. He notes that the
chikiren avoided “‘anthropomorphizing™ the
computers; “they rarely speculated about
how they worked or what they had inside of
them” (p. 130). Also, students did not con-
cem themselves with the meanings of speci-
fic phrases, particularly error messages, but
instead used 2 trial-and-error approach to
proceed with the progrom rather than find-
ing out what the unknown phrases meant.
The students accepted the rules associated
with the computer drill programs, particular-
ly those involved witt. input regulatious, but
also “seized control for themseives” (p. 138)
by experimenting with the machines in a
variety of ways. The students “accepted, and
took pleasure in, the computers’ evaluations
of their work and . . . internalized its stan-
dards of their performance” (p. 144).
Most interesting in Roesaler’s study is his
identification of a “hidden curriculum” of
computer use and how it contributed to the
children’s “being socialized into the infor-
mation age” (p. 169). The main elements of
this hiddea curriculum are: 1) computers en-
courage quantification of resuits and per-
formance; 2) using computers entals 3 loss
of privacy, as students’ “*peer at and discuss
cach other’s writien work,” (p. 179), a some-
times awkward or emberrassing sttuation

when performence was summarized; 3) work
generated on & computer can be evapescent,
resulting sometimes in & “pride of owner-
ship that went unfulfillad™ (p. 184); and 4)
access 0 computers is apnvﬂe.c, whsxe

particular by including debriefing s=ssions
after computer use to “take advantage of the
serendipitous,” “rag the hidden curricnium
out of hiding,” and “draw comparisons be-
tween the programs and their classroom
lessons™ (p. 202). For motz information
Dr. Roessler at 716 Tanbark, Dimondale, MI
48821.

Categories of Logo Learning
Mayer, R. E., & Fay, A. L. (1987). “A chain
of cogritive changes with learning to pro-
gram in Logo.” To sppesr in the Journa!
of Educational Psychology, 7%(3).
Mayar and Fay investigated the question
“What do students Jearm when they are given
a series of experiences i using simple Logo
commands to write programs?” by studying
three kinds of changes that occurred when
30 fourth grade students pasticipesed in three
sessions of Logo learning, The children
worked only with the primitives LT, RT, FD
and BK, and with tumn orientations of 0, 90,
180 and 270 degrees. The first kind of change
that was investigated was that in the child's
knowledge of the specific features of the
Logo language. This kind of change was sup-
perted by significant improvernent on a test
administered three times on esch type of
Logo command involving each initial Logo
orientation. The commands differed in dif-

ficulty for the chiiaren, however, with FD
easier to inkerpret than BK and BK inter-
presed more successiully than RT and LT.
The second «ind of change investigated in the
study was chunge in the child's thinking
within the domping of programming, in par-
ticular, with regard to “egocentric bugs™
(thinking “‘turn right™* means to turn o the
right side of the screen rather than the Tur-
tle's rigit) and “‘interprettion bugs” (think-
ing “‘ture right” means 10 tum and then keep
moving), The coildres significantly de-
cressed their misconceptions in these two
categories ovir the three Logo sessions.
Finally, the study investigased changes in the
children’s thinking in domaine beyord pro-
grareming; in this case, performance on a
map reading test imerpreed as & measure of
spatial problem solving. Students who lost
theis 2gocentric bugs from Day 1 to Day 3,
or who never had them, showed significant
Ruirk in the map test, whereas students who
retained egocentric bugs did not show map
test improvement.

This study is valusble for a number of
reasons. It is well desigried, it shows that
substantial leaming can occur after only a
brief exposure to Logo, it clarifies a chain
of learning, and it documents specific mis-
conceptions rlated tc egocentricity and
inserpretation. Most valusble, hosvever, 1s the
evidence ‘‘that under sppropriase conditions,
lestning w program can modestly influence
children’s thinking in areas similur to those
involved in programming,” (p. 26) but that
this inluence related *“not to Logo instruc-
tion per se . . . but rather Logo instruction
coupled with a lcarner wio is ‘ready’ to
benefit from Lcgo™ (p. 21). For more infor-
mation, contact the authors at the Depart-
ment of Psychology, University of Califorma,
Santa Barbara, CA 93106,

Disgdvantaged and Limited

English Proflcieat

Andelin, J. (1987). Trends and status of com-
puters ir schools: Use in Chapter | pro-
grams and use with limited English profi-
cient studenss. Swif paper, Science, Edu-
cation, znd Transportatioa Program. Of-
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fice of Technology Assessment, U. S.

Congress. Washington, D.C.

In the Unitsd States. a federally fuided
program tiled Chapeer | provides compen-
satory educational and related services to
appeoximueely 4.8 million educationally dis-
advantaged students who attend schools in
low-income aceas. The stase coordinmors of
the Chapeer | programs were surveyed re-
garding use of compusers with the students
they serve. This report summarizes the re-
sponses 0 the survoy, and among its find-

ings are the following: Approximmely 72.

percent of the Chapeer | teachers in elemen-
tary schools and 56 percent of the Chaper
1 2achers in secondary schools use com-
puters; in the poorest clementary schoois the
percentage of Chapeer 1 teachers using com-
puters is lower than in other schools: ap-
proximaely 60 percent of the Chapeer |
teachers who teach mathemstics and lan-
guage arts use compusers, but only 22 per-
cert of the Chapser’| te=<hsers who exclu-
sively seach English as a second lengnage are
computer users; ail stases report Chapier |
computers are used for drill and practice, and
35 stases report using compusers foc problem
solving; and teachers generally believe that
“computer use rxises students’ enthusiasm
for subjects in which the computer is used”
(p. 51). However, oaly 13 stae coordinators
mdmdcomp\mxsmbcmgmedwm

“limited English proficient™ (LEP) Chapeer
1 students,

LEP students as a group (both Chapeer 1
and non-Chapter 1), are “the fastest grow-
ing segment of school-age popuiation in the
Unitec' States woday™ (p. 75). The use of com-
puters with these students, as supported by
federal funding through the Title VII pro-
gram, was also summarized in this study.
The results show that “the percenage of
teachers who use computers in instructing
their LEP students is consistently less than
one-half the percentage of teachers who use
compusers in teaching other stadents,” (p. 81)
despite the benefits that CAI and computer
use for writing practice can supply v LEP
students (pp. 84-89). Some of these benefits
are described in the study in serms of specific
“the line to use school computers is still a
long one, and the LEP student is put at the
back of the line. His tzachers see that the
materials are almost always written in
English, and assume the non-English speak-
ing student will not be able to profit from
them” (p. 81).

This 129-page report contains extensive

survey dam including many wbles and
figures relating 1o cenaral compueer uee 1o
the Uniteu States. Those desiring current
data on trends and practices in the United
States should contact the Office of Tech-
nology Assrisment directly about this study.

Implementing Computer Use
Fuilan, M. G., Miles, M. G., & Anderson,

S. E. (1987). Strasegies for implementing

microcomputers in schools: The Onmario

case. Ministry of Education. Toronso, On-
tario.

In this 151-page study Fullan and his col-
leagaee summarize inserview data, 1l field
reports, and 38 other documents relating to
the impiementation of “new educational
techrologies” (NETS) in Ontario schools
since 1962, The “crucial messages™ they syn-
thesize from these data are that “current vi-
sions of the posential for NETs in education
vastly underestimate how difficult it will be

and skills” (p. [41) despite having access to
and that there is a critical need for the iden-
tification and development of effective teach-
ing practices for the actual pedagogical use
of software in the classroom. The report con-
siders in detil 10 factors that influence com-

puter implementation in classroom instruc-
tion =~d concludes that modeling or other-
wise demonstrating actual strasegies for the
use of specific softwar: packages in different
classroom settings is especially aeeded. In-
itial experience with a videotape providing
this sort of modeling has proven to e well
received by Ontario teachers (pp. 68, 76).
The repost concludes with a series of 30 sug-
gestions for the “stimulation of quality
implementation” (p. 106) ofeompmm in

authority in # region as well as recom-
mendations st the school level. The recom-
mendations are sound and valuable, and are
not specific to the Ontario situation. This
report is highly recommended for anyone
who is invoived in impiementstion, eva.aa-
tion, and teacher training from a policy or
coordination perspective. In addition to the
summary of factors influencing implemen-
tation of compaer use in schools, the report
containg frequent discussions of specific find-
ings from fielttests in Ontario that are also
very helpful in increasing our understand-
ing of the dynamics surrounding computer
implementation in the actual classroor: set-

contact Me Loms Smish, Dirscwr, Cc:.-:-

puters in Education Centre, Ministry of
Education, Queen's Park, 24th Floor Mowat
Block, Torontwo, ON.M7A 1L2.

“t¥e Can, But I Can’t” Revisited
Hmou N. 1. (1987). Sadiﬁ“cnummax—

Each time a review of a study relating w0
gender differences in compueer use or atti-
tude appesis in “Research Windows,” a
number of requests for mors information
about work in this area resuit. Horton's saudy
used my own insttament for messuging at-
tdes toward computers (se¢ The Com-
pusing Teacher, Apxil, 1984, pp. 33-36), and
focused particularly on the “We can, but [
can't” paradox I identified in the secondary
school females i my sample, who believed
that “women in general” hed 23 much ability
s men with respect 10 compuist use, but that
they. as individuals, would not be comfort-
able or particularly competent in computer
use. Horton found the same paradox to be
exhibited by first-year femaies at Harvard
and Radeliffe. However, fermales who indi-
cated a technical ares (math, science, en-
gineering, computer scicnce) as their major
were significantly less likely to display the
paradox than were females who were not ma-
joring in sechnical aress. This is encouraging
to the extent that it suggests the paradox
diminishes with apparent interest and ex-
petience; however, it is discouraging in that
it shows the paradox still 1o be functioning
in capable aduit women amending univer-
sities with high academic expectations. It
szems that the “We can, but [ can’t” feeling
about compuser use, illogical as it may be,
can still be part of the psychological dyna-
mics of bright and successful females. For
more informrdon, conszct Mr. Horon at PO,
Box 832, Cambridge, MA 02238. =
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In this month'’s *‘Research Windows "’ we firss summarize three studies-—one focusing
on the artempt to provide appropnate diagnostic feedbark for common studens er-
rors. a second examining the impact of a year's experience with word processing
on the wruing skills of second grade children, and a third investigating the relative
benefits of working collaboratively and individually at a tutorial—each of which
demonstrates the difficulties in trying 10 establish the effectiveness of computer in-
tervennon. We also summarize two studies which astempe 1o identify predictors of
success wn first-year university compuier science. Both find the benefits of taking
high school computer science 10 be limited. -

Targeted Remediation or Retesching?
Martinak, R., Schnesder, B. R., & Sleeraan,
D. (1987, Apni). A Comparative Analysie
of Approaches for Correcting Algebra Er-
rors na an Irtelligemt Tutonng System.
Paper presented at the annual meeting of
the American Educacional Resesrch
Many students make order-of-precedence
errors in solving algebra probiems. Sleeman
calls ther. types of consissent errors “'mal-
rules.” Is it more effective to provide targeted
remediation—feedback about how 0 correct
a specific mal-rule—or tw retesch the cor-
rect strategy without frcusing on the stu-
dent’s nusconcepuion? Martinak and her col-
leagues developed an intelligent tutoring
system capable of diagnosing a number of
and low-achievement ninth und 10th grade
students were randomly assigned to three dif-
ferent versions of the tutoring system: one
with targeted feedback, one with rereaching,
and one with only evaluative comments (cor-
rect or incorrect) after each of 17 problems.
lems were also administered before and after
the use of the tutoring system.

For high-achievement stsdents, type of
response proved to be immatenal, as most
of these students scored nesr mastery. For
low-achievement students, “evaluation com-
mems only” was significantly less effective
than cither of the other types of feedback:
however, no differences were found between
the targeted and reteaching groups. The
authors speculate that this lack of difference
may reflect the difficulty in anucipating

students’ mal-rules in order to provide appro-
prisss targeted remediation; despiw the con-
siderable work expended on this by this
research team, the program was or iy able
1o anticipate 30 percent of the students’ er-
rors. This study reaffirms that until the “'ex-
pert diagnostic systems” that etperienced
teachers carry with them can be betwer articu-
lated, the ability of software to provide use-
ful individual remediation will continue to
be limited.

Grade Two and Word Processing
Porter, R. (1987). A Report on the Project

‘‘Word Processing, the Writing Process,

and Revision Strategies in Young Chil-

dren.”” Unpublished manuscript, Mac-
quarie University, New South Wales.

Australia.

This carefully done study describes the use
of wzrd processing by 26 children through-
had already been regular csers of word proc-
essors throughout first grade, and in addi-
tion had the support of a reszarch assistant
who worked with them at a classroom com-
puter for three days 2 week throughout the
second grade. The toial amount of time spent
at the computer for individual children
ranged from 4.5 hours to 20.5 hours. A con-
trol group was compared o the computer
group with respect to reading and spelling.
Despite the extensive use of word process-
ing in the presence of a supportive *'second
teacher.”” no differences were founa at either
the beginning or the end of second grade for
these two groups. Members of the computer
group, however, indicated they mede more

changes in meamng and structure in their
writing by the end of the year than did the
control groip (data obtained from interviews
with the children); however, the computer
group’s teacher emphasized revision to a
grester degree than the conirol group's
teacher. The majority of the computer group
children indicated it was easier for them to
make changes with 2 word processor than
with a pencil and that they preferred writing
at the computer compared to writing with
pencil and pepes.

This study is yet another example of the
difficuity in designing a =ealistic investiga-
tion of the benefits ¢f word processing com-
pared to non word-processed writing on the
developmen of language skills: confounding
varisbles are many and likely to influence
any conclusions. The researcher acknowl-
edges this and emphasizes the critical inter-
relationship between the teacher’s instruc-
tional strategies, the classroom writing en-
vironment, the level of development of the
young child's liseeacy skills, and his or her use
of word processing. Despite its inability to
provide the sort of justification for word
processing that many people continue 10 look
for, this study provides a contribution to the
word processing literature through its case
studies, its careful examinstion of individual
childien's keyboarding strategies, and its
consideration of nine *revision profiles™ that
may help to clarify measurement of growth
in revision skills in young children. Also. the
study notes the importance of drawing in the
early stages of writing. For more informa-
tion on this 64-page repott, contact Dr.
Porter at the School of Education, Macquarie
University, New South Wales 2109,
Australia.

Collaboration or Individual

Activity?

Carrier, C. A., & Sales, G. C. (1987). "*Parr
Yersus Individual Work on the Acrwisie
tion of Concepts ina Computer-based In-
structional Lesson.” Journa! of Computer-
based Instruction, 14(1), pp. Ui-17.

Is it better to pair students at the computer
or for each student to work independently?
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As with any questoa of this sort in educa-
tion, there is no simple answer other than
“it depends.” In this study, 36 umversity
students were randomiy assigned to be
members of 12 pairs or to work individual-
ly at a computer mutorial which offered stu-
dents their choice of four types of feedback
after each question. The feedback types
were: no feedback, knowledge of results,
knowledge, of results and correct answer, and
claborative feedback. Presests, posnests and
retention tests were given to0 each student in-
dividusily, the amount of time spent on each
fraume was recorded susomaticaily by the
software, and students working in pairs were
audiotaped as they worked st their com-
puters. There was no difference in overall
achievemnent on either the postsest or reten-
tion test for students whe ~ad worked indi-
vidually or in pairs. However, studeats work-
ing in pairs spent significantly more time on
practice items and on inspacting the menu
identifying the feedback types availabie than
did the students who workex as individuals.
Also, students working in peirs were signif-
icantly more likely to choose the elabora-
tive feedback option than were those work-
ing individually, perkiaps because the pared
students often disagreed with each other on
responses and were more interested in turn-
ing 10 the computer for rosolution. There was
conziderable varistion in what the paired
students talked abone; approximasely 25 per-
cent of their exchanges were “off-tusk.” re-
ducing “the efficiency of learning time.”
These “superficial exchanges” lead the re-
searchers (o conclude that *‘we need to learn
more about what characteristics to look for
1 pairing students so that the most produc-
tuive working relationships will be fostered*
(p. 16).

High Scheo! and University

Computer Science: 1

Greer, J. (1586). “High School Experience
and University Achievemeat in Computer
Scieace.” AEDS Joumal, 19(2/13). pp.
216-225.

This study and the next both investigated
factors that may be associated with perfor-
mance in introductory university computer
science courses.

Greer's study focused on 56 students who
had compileted high school computer science
courses and 6! of their university first-year
computer science classmazes who had not
taken any hith school compuster science even
though such courses were availabie 1o them.

Although there were no significant differ-
ences between thess grouns of snudenre on
a messure of intellectual ability or on a com-
puter science aptitude tes:, 54 percent of the
inexperienced group withdrew from the
university course compared t only 14 per-
cent of those with more than one semester
of high school compuser science. However,
among the students who pessissed there was
10 advantage associosed with having taken
high school compuser science or with hav-
ing more or less empheeis on structured pro-
gramming as par: of the high schooi ex-
perience. Grear conciudes that “high school
Compuier science experience . . . is not
related to examination achievement in uni-

result from high school compuee science ex-
perience” (p. 224). For more information,
comact Mr. Greer at the Department of
Mathematics/Science Curriculum, College
of Education. The University of Texas at

High School and University

Compwter Science: I

Connors, J. M. (1987). Persistence in Comn-
puser Science by First-year Studenss at the

University of Victoria. Unpublished mas-

ter’s thesis, University of Victoria, Vic-

toria, British Columbia.

Coanors was also ineerested in the impact
of high school compuser science expenences
on persistence in university computer sci-
ence; her particular focus was on gender dif-
ferences in this persistence. She surveyed
269 students (189 males and 80 females) at
the University of Victoria in Sepiember 1986
who enrolled in the first computer science
course aad indicased they expected to con-
tinue on to the second course in January
1937,

Fifty-one percer:t of the males and 45 pex-
cers of the females who in September in-
tended to takde the second coures actually did
persist in iaiing it in January. Comnors de-
veloped models to predict persistence and
found thet different patterns of influences
seemed 10 deacribe males’ and females’ like-
lihood of persistence. Persistence for females
was sssocisted significantly more with af-
fectivs considerations, such as feeling cor-
fortable in the lab or lecture, than it was for
males. In addition, and most strikingly, hav-
ing taken 2 high school co.uputer science
course gave the students very little benefit
in either achievement or persistence in

an overal} * suppmsot * or negative 1mpact

on t""“.."'-‘""“"-l s u-um.my wuqn'wc Eor =1

when coasidered in the context of other refe-
vant background variables.

Ms. Connors’ study makes careful use of
prh analysis to test the fit of ber predicton
models and provides an excellen: example
of the use of this procedure to clarify pat-
terns of association in a set of intercorrelat-
ed predictor variables. For more informa-
tion, contact Ms. Connors at the Coilege of
New Caledonia, Prince Grorge. Bnush
Columbia. —.50
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This month’s Research Windows reporrs five language-related studies. For those
inzerested in research in this area. [ recommend an excellens summary of research
that identifies and abstracts hundreds of studies relaring to the impact of computers
in language arts; Blanchard, J. S., Mason. G. E., & Daniel, D. (1987). Computer
Applications in Reading (Third edition). Newark, DE: Intemational Reading

..

Speech Synthesizers and Writing
Borgh, XK., & Dickson, W. P. (1986, April).
The Effects on Children's Writing of Add-
ing Speech Synthesis 1o a Rbrd Processor.
Paper presensed at the Annual Meeting of
the American Educational Research /is-
The Talking Screen Texswriter is a woro
processor that includes a speech synthesizer
and allows the writer to choose to have let-
ters, words, sentences, or longer sections cof
text spoken aloud. The program has been
used with children who have communication
disorders, but the use of spoken feedback
process for regular writers, both for moti-
vational reasons and because “hearing the
compuser ‘speak’ their written words may
encourage children 1o take an sudience’s per-
spective on their work™ (p. 3). In order to
examine the impact of this speken feedback
on writing, 48 students from two second
grade and twe fifth grade classrooms wrote
two stories under a spoken feedback condi-
tion and two stories using the same word
processor but without spoken feedback. The
order in which the children experienced the
writing conditions was randomly astigned
as were picture stimuli which were used as
the story starters for each writing episode.
There were no significant differences in
length of written composition or quality of
writing for stories written with spoken feed-
back compared o stories written without
spoken feedback. There were ais) no signifi-
cant differences in the quantity or type of
editing that occurred when students had the
program read or reread the entire text.
However, there was significantly more sea-
tence-level editing when students reczived
spoken feedback after wniting an individual

sentence. Overall, when spoken feedback
was compared 0 no spoken feedback and
when editing categories were combined.

**Regardless of grade level, school, or sex,
children did between throe and seven times
more editing under the spoken feedbeck con-
dition™ (p. 13). Editing occurred both for
“lower-level,” grammatical errors and for
*“higher-level,” comens-relased errors. When
interviewed, 40 of the 48 children indicated
that they enjoyed writing better when the
computer *‘talked™ than when it didn't; they
did not, however, indicate they were think-
ing more about making changes for a speci-
fic audience when they heard the spoken
feedback than they did when they wrote
silently.

These resuits are encouraging, especially
as the type of voice synthesizer used in this
study can be obtained for only about $200.
The results suggest we look more carsfully
at utilizing the computer’s capabilities that
allow children to experiment with the inter-
related roles of reader, writer. and listener,
For more information, write ‘o the authors
at Child end Family Services, University of
Wisconsin, Madison. WI 537206. Also, see
the chapeer on Speech Technology and Read-
ing in the book by Blanchard, Mason, and
Daniels mentioned in the introduction to this
column.

WTR and Grade 1 Writing

Ollila, K. (1987). 4 Comparison of the Ef-
fectiveness of the Computer-Based Writ-
ing to Read Program with a More Tradi-
tional Language Arrs Program with Re-
spect to Their Impact on the Developmemt
of Whiting Skills at the Grade I Level. Un-
published master’s thesis, University of
Minnesota.

by Betty Collis

Another program that uses a speech syn-
thesizer as part of the language arts ex-
penience is Writing 10 Read (WTR). In this
program, a phonetics approach to initial
leoguage learning is used in order to give
children 2 way to write whasever they can
say. The speech synthesizer is used in the
context of phonics drill and practice rather
than in the context of writing. It is not possi-
ble 10 commen directly on the impect of the
speech synchesizer or even of the computer
componext in WTR, as no research design
has yet tried to isolacs those features from
the efflect of the overall WTR experience in-
voiving a multimedia station approach. an
cmphasis on daily writing, the presence of
classroom aides, and the general Hawthorne
effect of this weil-publicized system in a
schooi. Ollila was able to controi some vari-
ables in her study comparing the writing
achievement cf non-WTR children vith
WTR children. She and her colleagnz, both
ﬁmmmudnameschoo! for
13 years, have been collecting standardized
language readiness data a¢ the beginning of
Grade | and reading and writing achieve-
ment data later in Grade | from their classes
for many of these years. In this swdy,
children in the 1983-84 school year. prior
10 the teachers’ exposure to WTR, were com-
pared to children in the 1985-86 school year,
during which WTR was used. There were
no significant differences for the non-WTR
and WTR children in their September scores
on the lsnguage readiness tests, suggesting
an essential equivalency of the children in
those two years. This equivalency was sup-
ported by the teachers’ own assessment of
the children based on many years of familiar-
ity with the community in which the school
is located, Writing samples were also col-
lected in May of each of these school years,
using identical procedures, and scored us-
ing both syntactic and holistic measures.
Ollilas use of both types of measures dis-
tinguishes her work from that of the Edu-
cational Testing Service (ETS) evaluation of
WTR, which used only a holistic rating.
Uniike the ETS study, Ollila found no signi-
ficam differences between the holistic ra-
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ings of the non-WTR and WTR children's

May wniung samples, However, she did find
simificant differancse hatusen the onuine

et S eet e Yoo oo gewwp—

on six of eigit syntactic measures of amount
and complexity of sentence structure. She
found no gender differences in esther con-
dition on any of the writing variables. She
concludes that WTR is supported as “‘an
effective tool for teachers to use in improv-
ing the quality and quantity of Grade 1
writing™ ). [34). For more information,
contact Mrs. Ollila at I712 Algoa Place, Vic-
toria, B.C., V8S 5J6. .

WTR: Evaiuation of the Overail
System
Collis, B., Ollila, L., & Muir, W. (1987).

Interim Report on the Vicroria Inssallazion

of Whiting to Read. Publication Number

11. University of Victoria-IBM Canada

Softwarz Engineering/Education Coopera-

uve Project, Victoria, B.C.

Collis (myseif), L. Olila, and Muir
evalusted the same WTR program impie-
mentation described bty K. Ollila in her
study. In addition, I and my coileagues in-
cluded a second school where WTR ma-
tenals were used (but not in the sysematic
way prescribed by its authors and used by
K. Ollila and her fellow teacher), and a third
school which acted as a control. This evalua-
tion study considered the broader context of
the WTR experience, including not only
achievement variables but also atitudinai
variables expressing the perspectives of
students, perents, teschers, administrasors,
and academuc specialists. In addition, an
evaluation of the component parts of the
system was carried out.

As with the ETS evaluation, we found no
significant difference between non-WTR and
WTR Grade | groups on reading achieve-
ment; as with ETS and K. Ollila, we found
significant differences in terms of writing
achievement favorirg the WTR children. In
terms of attitudes, parents and stadents main-
wunad continual enthusiasm for the program
and parents indicated they felt the compuier
component (consisting only of drill) to be
the most valuabie aspect of the program.
Teachers did not agree and preferred the
writing stations (in this implementstion of
WTR, typewriters were used inseead of word
processors; newer versions of the sysiem use
word processors for writing). Teschers criti-
cized the listening station, the synthesized
speech accompanying the computer drill,
and the “make words™ component of the
system. In each case, criticisms related to

awkwardness of usage. More fundamental-
ly, there were sigzaficant cnticisms made of
ths WTR sclivars &t being repenngus. mo
allowing for individual differences among
students, and focusing on words chosen for
phonemic reasons (such as snake, vase, yard,
smoke, trdle, oil, and uniform) rather than
for their relevance to the children. Teachers
perceived the rigid way ia which student use
of the systom is meant to be managed as a
negativa feature of the system and quickly
incorporaad their own modifications: how-
ever, all endorsed the emphasis on daily
wnting. Despie daily, strucired use of com-
puters in a {anguage comxt, children in the
ing compusers as being “something for
boys”; a perception that was also expressed
in the other grade | classrooms involved in
this study. For more information. contact me
at the address at the end of this column.

Deaf Adolescents and Sentence

Coanstruction

Ward, R.. Lindley, P, Rostro , A.,
Sewell,D., & Cubie, R. (1985). Com-
puter-Assisted Leamning and Deaf
Children’s Language: Using the Language
and Thought Software in a Hearing-Im-
paired Unit. Jourmal of the British
Association of Teachers of the Deaf, X3).
pp. 61-66.

Six profoundly deaf teensgers with a mean
reading age of seven years used specially de-
veloned “language and thougit™ software
that aliows them to hold written dialogues
with the computer about graphics displayed
on the monitor. Thirteen word and phrase
units are available and 62 “acceptable” sen-
tences can be coustructed. The software sl-
lows sither the computer or the user to ini-
tiste questions (“Where is the green box?™)
or commuands (“Put the triangle in the red
box.”). The subjects used the software for
12 weeks. Before and after using the pro-
gram, they did activities similar 0 those used
in the program, but using real objects and
communicating with a researcher by point-
ing, word by word, to vocabulary cards. Sub-
stantial improvement occurred in the stu-
dents’ communication skills after using the
compuser program. For example, there were
syntax errors in 45 percent of the phrases
formed by the students before the treatment,
compared with only 25 percent after the
treatment, and the number of error types was
reduced from 27 to 16 Also, students
became more efficient in their use of lan-
guage, requiring only a total of 12 extra (un-

o4

necessiry) sensences to commuaicate thewr
immﬁomaﬂerdnwmpmumucom—

unwtmpmvmmmmetypuotsemcncu
produced by the students after using the
software.

This study is an example of the work be-
ing done in England by special education
specialists exploring the potential of com-
puters with exceptional studens. (D. Sewell.
one of thess researchets, is a2 member of the
ICCE Imernrtional Committee.) The re-
search and dsvelopment work being done 15
of high quality and should be of interest to
all special educators. For more information.
contact R. Ward st Department of Compuz-
ing, Trent Polytechnic, Nottingham. UK,
NGI 4BU. or D. Sewell st Department of
Psychology, Hull University, Hull, UK. HU6
7RX.

Attitodes Toward Writing with
Different Tools
Baer, V. E. H. (1987). Computers as Com-
position Tools: A Case Study of Studens
Asmitudes. Paper submined for publication.
A number of studies have compared the
responses of students to writing with word
processors with their responses to writing
with traditional tools. Baet’s study con-
tributes to this collection because of its
carefully done methodology, its large sam-
ple (58 grade 7 students inserviewed and
observed over a four-month period), and the
identification of contextual variables that af-
prevent straightforward statements about the
impact of worG processing on these amiudes,
Baer notes the influence of three contextual
variables in particular: the content of the
writing assignment. including the appeal of
the topic and how much involvement students
have in noncompcsing activities: the place
in which writing activities occur, including
the physical arrangements of the classroom
or lab and how much of the teacher’s time
is spent on mauntaining the classroom en-
vironment; and the method used for wriing,
including characteristics of the word proc-
essor itself and the quality of printed out-
pus obkeined. Bacr observes that writing con-
tent scemed more important to the enjoyment
of writing in the classroom whereas “in the
computer lab. levet of participation was more
uniform and students worked with concen-
tration most of the time” regardless of the
content of the wniting assignment. She also
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noticed more “stalling” behaviers in the
regular classroom and more on-tas £ behavior
in the word processing environzaent. “The
compuser lab's physical arrangemaet seemed
0 foster & quict atmoephere, 30 teachers
could act more liks coment specialists” (p.
10) and spend less of their time on manag-
ing student behavior than they did during
writing in the reguisr classroom using tradi-
tional twols. Wriss 10 Dz. Basr, Director of
the Loarning Resources Center, Box 3 CUR,
at the College of Education. New Mexico
State University, Las Cruces, NMSOOO;
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In this month's *‘Research Windows'' we look at a variety of studies: three relating to
microcomputer-based laboratory experiences; one investigaring a model for student and
teacher evalugtion of sofiware: one on technology-related school preparation for non com-
puter science studenss; and an evaluarion report summarizing characteristics of effective

teacher training and inservice courses.

MBLs end Uncritical Acceptance
of Computer-Generated Graphs
Nachmias, R., & Lian, MC. (1987).
*“Evalustions of Science Laboratory Data:
The Role of Compuser-Presented Informa-
tion.” Jownal of Research in Science
In the context of being a student of science,
there is a fundamental difference between
seeing oneself as an observer of phencmena
and being a participant in the process of de-
termining the nature of the natural world.
to the imerpretation of graphic data obtained
from laboratory experimerts is a good ex-
ample of this. Nachmiiag and Linn examined
cighth grade students’ propensities @0 accept
incorrect graphs generated by compuser col-
lected data. Students typically failed to crit-
1cize scaling decisions that allowed only a
portion of the graph to appear ot the moni-
tor, or graphs resulting from improper probe
setup, calibration, or sensitivity. In addition,
students tended to accept a computer gen-
erated graph as always valid rather than con-
sider the likelihood of experimental varis-
tion. In this comext, 249 students in cight
difiierent (Grade 8 classes used the Compuser
as Lab Partner Curriculum (based on acti-
vities and software from Robert Tinker's
Technical Education Research Cesnters) in
which they carried out 54 temperature, hest,
and energy activities over an 18-weeik period.
The activities invoived the use of a ciassroom
computer as a tool for the collection and
graphic display of data. At the end of these
experiences, the students showed significant
decreases in their tendencies to accept in-
valid data. When “‘enhanced instruction” oc-
curred, student ability to recognize the role
of graph scaling and experimental variation
improved even more. The authors conclude

by emphasizing “the importance of in-
struction esnphasizing critical evaluation of
scientific data” and nose the MBL (micro-
compuser-based Laboratory) “‘provides an
opportunity to raise these isgues in scieace
classes.” This is an excellent study, as wo
have come to expect from Lina and her col-
leagues. I recommend that peopis looking
for exsmples of good, practical resesrch in
the ares of compusers in education contact
Dr. Linn at the Lawreace Hall of Science,
University of California, Berkeley, CA
94720, about her extensive research activi-
ties.

More Variabies in the Effectiveness
of MBLs
Brassell, H. (1987, April). The Role of

Microcompuser-Based Laboratories in

Learning to Make Graphs of Dissance and

lelocity, Faper presented at the annual

meeting of the American Educational Re-

Differences Related 10 Graphing S*iils in

Microcomputer-8ased Labs. Paper

presented at the aanual meeting of the Na-

tional Association of Research in Science

Teaching, Washington, DC.

In these two related swdies, physics
students in a variety of rural secondary
schools perticipated in either paper-and-
peticil or compuser activities focused on dis-
in a single class period. (It is not clear from
the articles if both studies are based on the
same set of data or if one is a replication of
the environment described in the other.) The
single compuiter experience proved helpful
for the fenaale students in the sampies in
inems relative to distance, while the male stu-
dents showed 2 significant improvement in
velocity items. However, the femaies *rated

Betty Collis

the MBL activity s significantly more diffi-
cult and confusing, and said they emoyed the
activity less than did the males” (p. ).
Brassell concluded that females’ graphing
skills were more *‘coanrained by lack of
ability™ in graph gensration strategics
*“whereas males arc more likely to be con-
strained by lack of interest” (p. 4). In the
compenion study, Brassell observed students
to benefit more from immediate graphic
displays of pertinent deta rather than delayed
displays, as “'students just waited passively”
for the display 10 eventually occur rather than
using constructive “‘maimensnce and re-
hearsal techniques” (p. 4) as they waited. In
conjunction wich Linn’s more exieasive stud-
ies, these reports by Brassell add to our
understanding of the compiexity of predict-
ing the impact of a computer-bascd ex-
perience in the classroom context. For more
information, write © Brassell at PO. Box 46,

Alapaha, GA 31622

Students as Software Evaluators
Callison, D,, & Hsycock, G. (1987). 4

Methodology for Student Evaluation of

Educational Microcomputer Sofiware.

Unpublished manuscript, Indiana Uni-

versity.

Over a three-year period, Callison and
Haycock coordinaed the software evaluation
ac.ivities of 291 teachers and 2,308 students
in grades 3 through 12 in nine indiana school
corporations. In total, 135 educational pro-
grans were evaluaied. This report suggests
a methodology to use to involve students in
software evaluation and provides an efficient
system to document the students’ resnonses.
The study aiso offers many interesting in-
sigits into diffierences and similarities in
teachers' and students’ evalustions of the
same software packages. Some interesting
observations include: Stuient evaluztions
focused more on charactenistics of the soft-
ware itself, such as difficuity er “memor-
able graphics,” rather than on concepts or
new ideas leamned through the software: there
wers no significant differences between
evalustions completed by students with lit-
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tle or no prior experience with educational
software and those completed by siudents
having experience with {0 or more pro-
grams; thers was only a weak correlation be-
tween the programs rased highly by students
and those rmed highly by weachers, s simula-
tions were rated more highly by sudenes, but
rated more highly by teachers; teachers and
students agreed more on programs both
groups rased as pooe than they did on pro-
grams rated ss good; boys favorad competi-
uvcmnmmdnﬁrhdﬁ.

working together twended to enhance the
leasning experience more in the use of prob-
lem solving programs then when & stdent
faced such programs alcae” (p. 7). I stroagly
recommend this report for its efficient and
cffective avproach to software evaluation.
For information, write 1 Dr. Callison at the
School of Library and Information Science,
Indiana University, Bloomington, IN 47405.

Kuishen examined the relationship be-
tween the traditional liberal arts curricutum
and the demands for wchmology-related
compemncies in many vocational aress
wiere graduses end up finding emsploymen:.
Although her study focused o the impor-
tance of compuser-reisted courses 10 subse-
quent empioyment MNong WoImen graduiting
from a smail liberal arts college, her con-
clusions can be equally relevant for secon-
dary school counseiors. More then half of
the seniors in Kurshen's ssedy who had talon
two or more compuser-related courses ciasd
the experience they received in thess courses
as “the key 1o olvaining their present (em-
ployment) positions as wall as providing the
potertial for growth within the compeny™ (p.
2). The studests felt strongly that & courss
called Microcompuers in the Business
tinent 20 the professional business environ-
ment. Graduses of the college “feit thet
and information sysmms shovdd be added to
the liberal arts curricuium” becanse of the
“changing job market for gradustes of liberal
arts institutions (where) employers are im-
plicitly secking gradumes with computer
skills” (p. 4). Kurshan also concludes thet
career counseling should clarify for sudents
the desirsble or necessary “unwrinen” com-
puter skills in job descriptions. This sug-
gestion seeme especislly pertinent for high
school counselors, particularly those work-
ing with jemale students who we know sys-
tematicaily distance thermeives from many
limitations in secondary school. Write to Dr.
Kurshem sbout this study st Janus Lesrning
Cemter, 4370 Stozkey Roed, Roavoke, VA
24014,
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Lmrmmo(mecme
Teacher Inservice
Stecher. BM.. & Solorzano, R. (I987).
Characteristics of Effective Computer In-
service Programs. Report prepared for the
Educational Testing Sesvice, 2 North Lake
Ave., Suite 510, Pasadena, CA 9LI0L.
This is an excellent evaluation report on
cotryponents that contribuse 10 effiective com-
puter inservice programs. From over 50
nominations throughout the United States,
the evaluators selected a sample of cight
school districts indicated as having particu-
larty effoctive models of inservice compuse:
education prograns, (An inseresting aside
here is that the majority of the 30 experts
who ware asked 10 provide diese nominations
had litle knowicdge of any inservice prac-
ticos owtside thair immediase local aress, and
meﬁdcmlqmmmom

puting on a netioawide besis” [p. 8]). The
conclusions of this study should not be sur-
prising, but bear repesting despite their ap-
parex reasonsbieness: Effective inservice
mmmmmu
and hendouts thae relme inservice ox-
periences directly t0 classroom curricuium
and instructional practices. The study also
rexffirms the complexity of the inservice task
and emphasizes the imporaance of providing
teachers with adeouste persor access o
compuers in their own school so they can
translme theory imo practice. [ recommend
this excellent report 10 anyone involved with
teacher training or inservice, as we all share
the goal of having the inservice experience
perceived useful and received well by the
busymclmwbomtheuumngwmumto
serve, a
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In Apnl’s ‘‘Research Windows '’ we feature three studles comparing word processed and
handwritten text, and one with an interesting new topic—a comparison of student retrieval
skills using print and electronic encyclopedias. Our fifth study is a summary of compucer
use by math and science teachers, based on a U.S. national survey.

Collis, B. (1988). An Evaluanion of the Pro-
gram Il Severety Learning Disabled (Ele-
mentary) Compuer Project, Greater Vic-
toria School District #61. Victoria:
University of Victoria Report.

For the past six months I have beea con-
ducting an cvaluation study of computer
usage with severely lexrning disabled (SLD)
students, ages 6-14. The 126 children and
nine teachers involved in the compuser proj-
ect received & special grant (o ailow daily
computer use for a one-year period. The
SLD children have normal inteiligence bu,
for a variety of reasons, have been unable
to leara and typically have serious com-
munication problems. In this project, the
teachers learned how to use AppleHorks and
then every one of the children leamed to
independently use the AppleWorks word
processor. A large variety of other soft-
ware—CAJ and problem solving—was also
integrated into the children’s daily instruc-
tional rowine. The teachers strongly believed
that the computer experiences, especially the
word processing, were making a mngior dif-
ference in the children's achievement and
seif-esteern. However, it was difficuit to sup-
port these impressions with actual data. For
example, we collecind three pairs of writing
samples from each child, each pair con-
sisting of the first draft of a word-processed
story and a peper-and-pencil story done at
the same time, and found very few instances
of differences in the writing. There was no
particular pantern of computer work being
mechanicaily (e.g.. capitalizetion, punc-
tuation, sentence structure) better than the
paper-and-pencil work, nor was there a dif-
ference in complexity of the two compo-
sitions (measured by mumber of words divid-
cd by number of complete tivoughts, or T-
Units), revision strategies, holistic ranngs,

or length, There were differences n three
arcas: Because of the help of a spelling
checker, there were differences in number
of speiling errors; keyboard entry took ap-
proximssely twice as long as paper-and-
pencil entry; and the students procuced nest-
looking work with the word processor that,
for the first time for many of them, could

be displayed at school and taken home with

pride. The evaluation covers many different
facets of this project, including teacher
growth. Information about designing an
evaluation of a district computer project can
be obtained by writing to me at the address
at the end of this colurm.

Zurn, M.R. (1587). A Comparison of Kin-
essor-Generated Witing. Unpublished
doctoral dissertation, Georgia State
University, Atlanta, GA.

In contrast to our resuits with the SLD
population, Zurn observed 67 children in
three iinderganen classes who were invoived
in a Writing 10 Read project for three monhs.
She compared a handwritten and a word-
processed writing samiple done by each child
and found a clear difference between the two
samples: The word-processed writing had
more words used, more different words
used, and contained more compiete thoughts
(T-Units) than the handwritten sampies.
However, there was no difference between
the sampies on a holistic rating tihat evaluased
the child’s overall writing stage development.
The word processor “increased the children’s
fluency . . . but did not enable them to write
at a more complex grammatical level” (p.
74). Zurn notes that using the keyboard *did
not turn out to be a source of problems™ (p.
83), and the computer proved to be es-
peciaily helpful in meking children mc:e
aware of word boundaries (through the ease

of adding spaces) and of directional prin-
cipies, as often therr handwnung would
begin at the middle of the page and then
continue anywhere they could find space.
Especiaily interesting for those involved in
analyses Gf the Writing to Read program. the
children showed o tendency to make use of
the core set of words emphasized in WTR.
Only 13% of the word-processed samples
and 6% of the handwritten sampies con-
ained more than one of the 40 core words.
supporting the criticism that the words
chosen for emphasis in WTR are irrelevant
to the children in their natural use of lan-
guage. Contact Dr. Zurn through the Depari-
mers of Early Childhood Education, College
of Education, Georgis State University.
Atlanea, GA 30303, for more information on
this weli-done study.

Gerlach, GJ. (April, 987). The Effect of

Dyping Skiil on Using a Word Processor

Jor Composition. Paper presented at the

annual meeting of the American Educa-

tional Research Association, Washington,

DC.

Many people claim that lack of typing skill
can be a detzrrent to young children’s effec-
tive usage of a2 word processor. Geriach
divided 19 fourth grade students into two
groups, one of which completed 1S
25-minute typing tutorial lessons. All
children had the same instruction, and after
the typing lessons were completed all were
introduced to the same word processor. They
used it over a three-month period during
which writing samples were collected. Con-
trary to expectations, there were no differ-
ences between the typing tutorial children
and the hunt and peck children on any of the
variables looked at in the study: length of
essays, number of revisions (either at the sur-
face level or the phrase level), and attitudes
about typing and writing with a wora proc-
essor. The result concering revision 13 not
surprisiig, as numerous studies have empa-
sized the importance of instruction on revi-
sion strategies, and these children ali had the
same instruction about revisicn. However.
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it was unexpected that lengths of writing
samples and attiides about typing and
wnting with a word processor did not dif-
fer between the groups. indicating again that
writing as a process transcends in complex-
wty the tools we use to do it with. and that
simple conclusions about writing are not
appropnate. For more information, contact
Dr. Gerlach at Indiana University of Penn-
sylvania, University School. 104 Davis Hall.
Indiana. PA 1570S.

Edyburn. D.L. (1987). An Evaluation of the
Information Resrieval Skills of Students
With and Withows Learming Handicaps
Using Prinved and Electronic Encvclo-
pedias. Unpublished doctoral dissertation.
University of Nlinois. Urbana-Cham-
pugn.

Twenty-cight students in Grades 6-3, in-
cluding 13 classified as learning handi-
capped. were given instructions in search
stragegies approprisse 0 using a prineed
encyclopedia and access 10 two different on-
line versions of the Academic American
Encyclopedia. One of these versions. avail-
able on DIALOG. involves a command-
driven user interface and a full-text search,
while the other. available on CompuServe.
ts menu driven and involves only a utle
search. Four information retrieval tasks,
designaied as simple or complex and seif-
selected or teacher given. were compicted
by each smden: using each encyciopedia. At-
tirude assessments were also coliected. The
menu-driven electronic encyclopedia was
found to improve rarieval success signifi-
cantly compared to the full-text. command-
dnven version: however, most interesting-
ly, there was no significant improvement
when students used electronic encyciopedias
instead of the print encyclopedia. Learning
handicapped students were abie to success-
fully handle the three retrieval environments
and dispiayed a more positive attinade toward
electronic searching than did the others.
Students were aiso more successful with
teacher-assigned searches than with those
relating to topics ar i questions of their own
choosing.

This study is valuable because 1t is one of
the first 1o attempt to study systematically
the assumption that many are making—that
access to the power of on-line (or CD-ROM)
encyclopedia searching will result in im-
pressive differences in students’ ability to
locate and access information. As usual in
education. things do rot turn out in such a
straightforward manner. and many other

vanables apparently influence the impact of
any educational intervention, This smdy is
especially recommended for its excellent
licerature review on information retrieval
systems. Contact Dr. Edybum at the Tech-
nology Ceneer in Special Education. Univer-
sity of Missouri-Kansas City, $1C0 Rockhill
Road. Kansas City, MO 64110-2499.

Becker. H.J. (1987). Instructional Uses of
School Compaers (Issue No. 4). Center
for Social Organizetion of Schools, Johns
Hopking University.

In this report on a 1985 national survey
of ways U.S. schools use compussrs, Becker
focuses on the use of compusers in mathe-
matics and science instruction. Generally,
the survey found that relatively littie use is
being made of school comspusers with regard
10 mathematics and scicace instruction. For
exampie, only 5% of overall instructional
usage of computers in Grades 1 and 12 oc-
curs in the area of “traditional math in-
struction,” along with 16% of overall Grade
9-)0 usage, 26% of Grade 6-8 usage. and zp-
proximasely 38% of K-5 usage. In science
classes. “Compuser use ocsupied about 6%
of the instructional time on computers in
high school. roughly 3% in the middle
grades, and only 1% in the elementary
grages” (p. 2). These figures, however. do
not mesn that math and science teachers are
not using computers: approximasely one-
sixth of the science teachers and one-third
of the math teachers in the middle and high
schools made some use of computers.
Becker's data show thas this use involves
teaching programming or compuser literacy.
not teaching math or science subject mater.

This report is one of a series summarizing
data from a large-scalz 198% survey. The
complete set is available for $7.50 payable
to the Johns Hopkins University. Write to:
Computer Survey Newsletter, Center for
Socisl Organizstion of Schools, Johns Hop-
kins University, 3505 N. Charles St.. Bnlu-
tore, MD 21218,
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In this month’s *‘Research Windows ' we ook at an interesning vanety of studies. They
cover observanons of vighth grade students’ interactions with on-line encvciopedias: com-
puger conferencing as a teacher inservice experience: preschoolers and the use of mathemancs
software: Logo and creanvity; and an invesngation of different search strategres while ac-

cessing databases.

Printouts as a Goal of
Electronic
Eastman, S. T. {1986). A qualitative study
of computers and prinsouts in the class-
room. ECTJ. 34(4), 207-222.
Twenty-seven Grade 8 stdents were given
the opportunity to access an on-line encyclo-
pedia via CompuServe for a three-week
period ©0 search for information on & science
allowing nine students at a time to be con-
ducting scparate searches on CompuServe.
One printer was available. Each student had
at least four sessions on line. Trained
observers paid 62 visits to the class and
recorded extensive field notes. Interviews of
the studants 2iso occurred. “Most of the
students found the first experiences (with the
encyclopedis) intimidating . . . but typicallv
demonstrated increasing seif-confidence as
they used the compweers for a third and
fourth time” (p. 212). Students initially ex-
pressed concern shout “‘messing up” and
consulted the teacher far more often than the
on-screen prompts; these pasterns, however,
chmgedaz,thesummimdmiewe.
to the value of the prirtouts obtained by the
students. Students spontasously set a goal
of getting a primsout, so that it “became an
‘end’ in itself wheress the teacher intended
the printouts as a means toward the goal of
writing & theme™ (p. 216). Getting a prim-
out wes seen as confirmation of mastery of
the new technology; not getting a printout
was seen as a failure of competency. Some
cutting, and pesting, or otherwise manipu-
lating the printo, *“possibly substituting this
for searching the library for print references
for their bibliographies or reading other
material or writing their themes. . . . Many
students decided that manipulating their
priatouts by tearing thern up sheet by sheet,

stapling them in groups, crossing scctions
out, or circling words gave the appearance
of being ‘st work’ in the classroom” (p. 218).
Finally, students were comtent t0 “abdicae
some of their research responsibilities to the
compuser . . . assuming that whatever was
md:ecommrmenough . . provided
their printouts were ts long as othersm-
dexs’ ” (p. 219). Those of us who have taught
Grade 8 can readily rime © these observa-
tions; they also remind us that students do
not necessarily engage in educationeily relo-
vant activities even when comfortable in us-
ing a resource with considerzble educational
potential. Write to Eastman at the Depart-
memt of Telecommunications, Indiana Uni-
versity, Bloomington, IN 47405.

Females and Computer
Dickson, M., Franklin, J., & Hill, A. (1987,
June). Attitudinal changes throxgh com-
puter conferencing. Paper presented at the
Second Symposium on Compuser Confer-
encing and Allied Technologies, Univer-
sity of Guelph, Guelph, ON, Canada.
Over a four-month period 21 female ele-
mentary teachers computer conferenced with
each other and with 20 graduate students at
the Ontario Institute for Studies in Edu-
cation. The studerks were taking an on-line
course about women and computers in edu-
cation. The 21 teachers who were chosen to
participate indlicated a: the beginning of the
project that they were aware of gender dif-
ferences in computer use in their own
schools, among both students and teachers,
but they were not particularly concerned
about these diffecences. Over four months
they read on-line course materials and par-
ticipated as extensively as they wished in
regular on-line conferencing with the gradu-
ate studenty. The teachers did not have ex-
perience with modems and telecommunica-
tions prior to the project, but they learned

Betty Collis

quickly: Within the first 10 days the paruci-
pants wrose 400 conference comments and
900 personal notes. After the four months
were over, the teachers were asked to com-
ment oc the impact of the experience. Their
reactions were very positive, particularly
with respect 80 their actitudes about their own
facility with the technology. The teachers
aiso indicased a gresser awareness cf gender
differences in computer usage arv) an en-
larged set of straegies for correcung this in-
equitable usage. The teachers felt that the
continuiing interchange of ideas on line al-
lowed each participant to contemplate the
issues more fully than they might &t 2 one-
or two-day face-10-face conference™ where
pesvonality styles sometimes act as barriers
1o communication. “Computer conferencing
allows each perticipant to contribute on an
equal basis and get equal ‘air time. " a
significant factor in a project whose goal was
10 change attitudes. The teachers indicated
their experiences with telecommunications
changed not only their own attitudes about
gender imbalance in compueer use, “but also
those of their sdministrators, colleagues.
has much to recommend it: for exarnple. this
could be a valuable way to combine telecom-
munications and teacher inservice at the
local level. Coniact the authors czare oi Dr.
Dorothy Smith, OISE, 252 Bloor St. W.. To-
ronto, ON, MSS 1V6, Canada.

Preschoolers and Mathematics
Software
Massey, C.. & Gelormino. J. (1987. April).

The influence of a math software program

on preschoolers’ acquisition of mathe-

matics; ‘Ruton’ in the classroom. Paper
presented at the annual meeting of the

Americzn Educationsl Research Associa-

tion, Washington, DC.

In this study 66 preschool children (mean
age 47.9 months) from three university-based
carly education centers were matched within
each site on age, sex. and scores on number
concepts tests given in an interview format.
After the matching, one child from each pair
was randomly assigned to a group that had
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ongoing access (0 & computer as one of the
learming centers in the classroom. The other
child from esch pawr was in a group with no
computer access. The study lasted for eight
wecks. The software chosen for the children
was a mathematucs number concepts pro-
gram called Ruson. (This program is not
described in the study.) Logs were kept of
the amount of time each child used the com-
puters (use was voluntary); videotsping of
student inseraction with the compusers was
dooe during the first, fourth, and eighth
weeks of the study; and the number concepts
interview test was again sdministered dur-
ing the week following the cight weeks of
computer use. The children with compweer
on the number concepts test than the children
without this access, and as a group the mean
postiest score of the compuser-using group
was significantly higher then that of the non-
compuser group. There was no difference in
the amount of time boys and girls spent a
the compuser, nor was there a relstionship
between pretest score as a measure of prior
readiness and time spesit using the compuser.
The authors conclude from this that young
children who have low leveis of mathe-
matics achievement can be comfortable us-
ing math software and can benefit from the
the youngest children could learn 10 use the
computer comiortably and independently.
Like most studies of young children, this
study has some methodological problems;
however, the results can contribuse to our
overall expectation that compuser use can
have an impact on leaming mathematics for
to Claity Massey, Director, The Houghton
College Demonstration Day Care Center,
Houghton College, Houghton, NY 14744,

Logo and Creativity

Plourde, R. B. (1987, December). The in-
significance of Logo—Stop ‘mucking
around’ with computers. Microscope,

Logo Special Issue, pp. 30-31.

The author of this study is a classroom
teacher who has been a keen user of Logo
with 2lementary students. He attended a
meeting iz which Heary Becker, research
scienust at Johns Hopkins University, toid
the 60 teschers present to “*stop mucking
around with compusers.” Plourde did not feel
he was “mucking around"* with the variety
of Logo cxperiences his students were un-
dertaking, but he decided to respond to the
challenge to “*put his program to the test.”

To do so, he selected two Grade 5 teachers
1n his school from those who volunteered to
participate in his snudy. The two classes were
matched on various variables iz iudged o
be reasonably similar. Each class had one
hour in the computer laborstory per week
for 36 weeks, One cluss used Logo, the other
did non-Logo activities involving word proc-
essing, an adventure game called Zork, and
sciencs simulations from MECC. The Logo
§roup was given instructions in besic Logo
commands, but few creative uses of Logo
were demonstraed., *“This was purpoeefully
allowed 0 ‘see’ if Logo could ‘stand alone’
a3 a facilieasor for the croative process in the
aroas of {fusacy and fiexibility” (p. 31). Afer
the 36 weels, all the children were given the
fluency and flexibility scales of the Torrance
Tests of Creative Thinking. The non-Logo
children scored significantly higher on the
fluency st than did the Logo children, and
there was no difference betwoen the groups
on the flexibility scores. Plourde concludes,
somewhat reluctantly, that “perhaps Logo,
in and of iteelf, is not as significant as the
classroom teacher who provides a stimu-
activities are part and parce! of the sudents’
lessons on a regular besis” (p. 31).

This study also has methodological prob-
lems; however, it is an excellent exampie of
the kind of action research that classroom
teachers can and should be doing. Through
the accumulation of meny studies such as
Mr. Plourde’s, we will come 0 have a much
betser and more disciplined view of the im-
past of computers in the classroom; and
teachers, rather than academic researchers,
ars in the best position 0 do these
“real-classroom” studies. Write to Mr.
Plourde care of the editor of Microscope.
Senga Whiteman, Newman College, Bart-
ley Green, Binningham, UK, B32 3NT.

Database Search Strategies

Beishuizen, J. (1987). CIR: A computer
coach for information retrieval. In J. Moo-
nen & T. Ploow (Eds.), EURIT 86: De-
velopmentr * cational Software and

Coursew ., 7). Oxford: Perge-
mon Pre
Beishuize.. .40 is a cognitive psy-

chologist and a member of ICCE’s Interna-
tional Committee, designed and tested “com-
puter coach™ software that “'closely moni-
tors the students’ behavior and gives tutor-
ing advice as soon as misconceptions occur”
(p. 21). The task in the study consisted of

having 14- o LS-year-old students search for
information in two databases. One contained
180 relatively unetrmomead records ralating
to the Golden Age in Amsierdam: the second
was a set of 210 relatively well-structured
records about job descriptions. Key words
for each of the databases were:giv:n to the
studens. Half the students were coached
during the retrieval process by sftware-
geosrmed hires which guided ther: to use
cither a depth-first or a breadih-firsr strategy.
(A depth-first straegy aims & an inter-
medime reduction of the search space by
entering as few keywords as necessary. A
breadth-first strategy amempes to initially
build up as complese a picture as possible
before sysiematically reducing the search
space.) The other half of the students re-
ceived no hints from the program.

A mumber of interesting observations were
obeained. Although it did not ineeriere on two
consecutive moves, the coach inerrupeed two
often for soms smudents and “annoyed” them,
Coaching was more effctive than noncoach-
ing with the weakly structured Amsterdam
dasabese, with the first-depth studsmts prof-
iting more from the cosching than the
breadth-first students. (The search method
was assigned by the researcher.) However.
there was no difference in effectiveness be-
tween coaching and noncoaching (as meas-
ured by time required to retrieve and quali-
ty of retrieval) with the weil-structured job
description database. Students were also
given a new databese to search without any
coaching. Students using the breadth-first
strategy tended to do better on the transter
tsk. From all this, Beishuizen concludes that
different straregies are appropriate for dif-
ferent degrees of structure in a database, but
that a depth-first approach, which appears
to be more effective with a less-strucrured
database, does not transfer to new database
environments as effectively as the breadth-
first strasegy.

This is the sort of patient, basic research
that is needed to gradually improve our sen-
sitivity to critical variables in our choice of
instructional strasegies for student use of
datnbases. Contact Beishuizen for more of
his studies at the Free University, de Boele-
lsan M15-Cl13, 1081 HV Amsterdam. The
Netherlands. He is doing particularly in-
teresting work on the impact of different
learning styles on students’ responses to
computer coaching. %
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This month's *‘Research Windows ™’ contans five studies: three relating 1o special
education. one on learmng styles in relation to preferred rype of computer use, and
one on the development and evaluation of a *'Logo Thinking Skills®* curnculum.

As the school vear is ending, | would like 1o thank ail those who have sens me
studies to review for the column or questions relating to the integrarion of research
and practice. [ am always pleased to hear from you and to note your thoughtful ap-
proach to the complex but rewarding task of thinking cnitically abous computer ap-

plications 1 education.

Spelling Drill and Students with
Learning Disabilities
MacArthur, C. A., Haynes, J. A., Melouf,

D. B, & Harris, K. (1987, April). Com-

disabled students: Achievement, engage-

meme, and other factors relased 1o achieve-
ment. Paper presented st the annual
meeting of the American Educational Re-

This stwiy conrared the effects of paper-
and-pencil and compuser-delivered indepen-
dent drill and peactice in spelling over a four-
week period with 44 students with learning
disabilities in Grades 5 and 6 Students from
six self-contained LD classrooms were ran-
domly assigned to learning-censer groups in-
volving either compuser drill or written drill,
The content of the drills was the same, and
all students used a 20-minus timer to0 hold
procedures varied between treatments, as tra-
ditional work generaily was marked by the
teachers and returned the following day while
the compuser drill provided immediate feed-
back and targeted practice. Weekly speiling
tests were given before, during, and after the
treatrents. In addition, siudent task-engage-
ment leve] was tallied during one lesson per
week, at 15-second intervals during these
lessons. Also, attitudinal measures were
administered.

Computer-practice students did signifi-
cantly better oversil (p < .01) than the tradi-
tional drill sdenis on the spelling tests; they
also spent “significantly more time engaged
with academic content and significantly less
time off-task” or interacting with their teach-
ers than did traditional drill students. Type

of drill wes not related to any of the atim-
procedures the suthors conclude that “well
designed CAI can be an effective means of
mainteining high levels of task engagement
during independent practice and increasing
spelling achievement for LD students” (p.
1). For more inforrmation about this very weil
designed and carefully done study, contact
the authors at the Insticuse for the Study of
Exceptional Children and Youth, Depart-
ment of Special Education, University of
Maryland, College Park, MD 20742.

Survey of Computers and Students
with Special Needs
Mokros, J. R., & Ruseell, S. J. (1986).

Learner-centered software: A survey of

demts. Jowrnal of Learning Disabilities.

19(3), 185-190.

Special educators in 50 U.S. school dis-
tricts were surveyed concerning computer
use with students with special needs and in
particular the comparative usage of drill and
learner-cemered software (1 like this phrase).
Word processing was “by far” the most
widespread example of lzamer-censered soft-
ware which had been used by the teachers
(Z27%). “Of all the availsbie software, a toeal
of oaly eight different non-drill titles were
mentioned” (p. 186). When learner-cenered
software was used, “its actual use did not
always reflect the posenticl of this software.”
as “weachers frequertly used learner-centered
software either for drill and practice or for
reward and motivation,” such as using a word
processing program to deliver a set of mis-
spelled words for the student to correct.
Teachers believed thers was particular value
in having students type, perhaps so the stu-

dents could better see mustakes or o “'slow
involved, word processing was primanly
used for mechanical error correction rathe”
than as a way to enrich the wrniting process.
Furthermore, *not one teacher reported re-
ceiving training on how to integrate edu-
cational software into the curriculum™ (p.
187). The authors disucss these data and
make 2 number of good recommendations
which are just as valuable for teachers of
regular students: Provide models of instruc-
tional strategies, provide time for teacher fa-
port after inservice, and articulate clearer
objectives for student use of computers. This
useful study is representative of the work
coming from a large-scale project, " Micro-
computers in Special Education; Beyond
drill and practice.” of the Technical Edu-
cation Research Center. 1696 Massachusetts
Ave., Cambndge, MA 02138. Contact the
authors at this address.
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no Stylee and Simniatinnes

AL L)

Tutoriails
Powland, P. & Stuessy, C. L. (1987,
April). Effects ofmodes of compwer-as-
sisted instruction on conceprual under-
standing and achievement of college stu-
dents exhibiting individuai differences in
learning: A pilot studv. Paper presented
at the annual meeting of the Nationa! As-
sociation for Researchi in Science Teach-
Can aspects of an individual's leaming
style predict whether a student will work
more profitably wita a simulation or with a
titorial in terms of subsequent performance
on measures of conceptual understanding
and scores of an achievernent text? This ques-
tiop was investigated using a sampie of 51
elementary education majors who were

given a battery of leamning style inventories -
and then randomly assistned to use of either .

a simulation or a tutorial relating t home
energy use.

The sampel in this study was to0 small o
support the many statistical tests applied to
it without risk of overinterpreting the results.
However, certain trends are ingeresting, such
as the observation that “‘specialists.”” people
who use a “local approach, concentrating on
narrow procedures before an overali picture
emerges” (p. 4) may have more difficulty in
learning from sim.ulations than peopie who
are “holicts,” vho prefer to first build a
broad descriprion and then fit in detuls as
they learn a rew concept. The authors found

I'nan and a Thinlkina Skille
- Sailng-S

Currkulum
Hunter. J.. Kempt. T.. & Hyslop. [. (1987.
Developmens and evaluation of the
**Thinking with Logo™* Curriculum. Ed-
monton, Alberm: Alherta Education.
This is another study that shows the strong
influence of contextual variables on the ¢f-
fect of 2 compuser intecvention in the class-
room. The report summarizes development
of a curriculum that uses Logo “as a medium
for the learning of coenitive skills that are
mcemryforpmblansolvm;“ (p. iii). The

ing with Logo,” traditional Logo, or control
groups, and Grade 3 and 5 students from
these schoois tock the Canadian Cognitive
Abilities Test as both a pretest and posteest.
Teachers in the thinking skills schools
that when students were masched to condi-
“~ing simulations, achievement was signifi-
cantly higher on a subsequent written test
than when serialists and holists were *mis-
mached” with compuser program types. The
major value or tis study may be in its con-
tribution to our increasing awareness that
simpie generalizanons cannot be made about
the effectiveness of any particular type of
computer use; student learning styles are Sut
one of many clusters of variables which
critically influence effectiveness. For more
information on this study, wrnite to the
authors & the College of Education, Depart-
ment of Curriculum and Instruction. Box
3CUR/Las Cruces, NM 88003
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CTived rlcasod e W aliend a (wo- D
three-day workshop on the new curniculum,
The study was not able to find an advan-
tage associated with the “Thinking with
Logo™ curriculum for either the verbal or
quantitstive skills of the CCAT test, and
improvements on the *“‘noaverbal” scale of
the CCAT favored the traditional Logo
groups, not the “Thinking with Logo™
groups (the latter waz not significandy dif-
ferent from the control group oa this post-
test subscale). The evalustors belive the
“failure of this study to demonstrate mea-
surable differences on the CCAT in no way
suggests that the curriculum was ineffectual™
(p- 25) and nowe & number of contextual vari-
ables which could have influenced the result.
A major possibility is the “teachers’ lack of
familiazity with 2 mediational seaching style”
despise their inservice support. This report
is recommended for those imterested i the
careful development of a Logo/Thinking
Skills curriculum, thoee who are interested
in program evalustion, and those who are
concerned with critical varisbles affecting
computer-related instructional impact. For
a copy of the report, wriwe to Mr. Gary
Zatko, Alberta Education, Sth Floor, Devo-
nian Building, West Tower. 1160 Jasper
Ave.., Edmonton, AB TSK 0L2, Canada.
D
~
[Berty Collis, University of Victona, PO.
Bax 1700. Victoria, BC V8W 2YZ, Canada.]
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L

This column begins my fourth year of wnting * Research Windowe."" Instead
of using the standard formet—summanzing a set of research studies that meet my
cnitenia of being well done and useful for the classrocn teacher—I would like to
use thix month's column to make sor™= general observations about my perceptions
of research in the application of computers t0 education.

[ am frequently asked. **What does the
research tell us?** about a cerwun topic. In
collecting my thoughts to try to answer tius
type of question. I have become aware that
there are three major messages 1n computers
in educiuon research studies. [ think each
of these messages s as iportant for the
classroum teacher and tha schocl decision
m ker as it ts for the researcher. Thes:
niessages are:

¢ There arc no casy answers or simple

conclusions about computers in edu-
cation:

* Teachers are critically important 'n

whatever happens when computers are
used in education: and

¢ Classroom implementation of com-
puters is proving to be more difficult

than we expected.

Each of these points offers both good and
bad news to u.* classroom teacher.

There Are No Easy Answers

The strongest message [ get from the
research literature 15 that there are no easy
-onclusions about the impact of computers
in education. There are ¢ riaunly general
trends that can be renrorted in terms of
describing current computer use. For exam-
ple. we know that most Nosth American
schoots have multiple computers and that
computer literacy 1s now more gencrally
defined 1n terms of using applications soft-
ware than doing programming. We also
know from our own personal expeniences
that exciting learning <xpenences are tak-
ing place in classrooms where teachers use
computers. But in terms of drawing conclu-
sions from the research about the impact of
computer use on certain aspects of learning,
for example on problem solving or on stu-

dent achievement in curriculum areas. we
Just can’t make simple conclusions.

Sometumes this is because there are prob-
lems with the research studies themselives.
A resesrcher named Clark, for exampie, re-
examines 128 studies that had been used as
the basis of a widely cited ceries of research
summanss (meta-analyses) done by teams
headed by anotser researcher named Kulik,
Clark found that in most of the studies that
comprised the meta-analyses there were
noncomputer differences between the com-
puter and non-CAI groups that could have
contributed to the differences in the results
that were found for the studies: as. for ex-
ample. would occur if the CAI group re-
ceived more ipstriction or better prepared
nstruction than the non-CAl group.

However, the lack-of-an-casy-answer as-
pect can be found even wiain “~ell done
studies. Encournging results ths: occur in
one situation and study often ars not repli-
cated in anot.2r situstion asd stidy. This
can be sten even in the research relaling to
the highly valued spplication of word proc-
essing as a writing tool. We know fror . our
own experiences that good things can hap-
pen whea students use word processing, but
we also know from the research that these
good things do not happen automatically. So
much depends on what students are taught
about components of the writing process,
such a:i planning and revision, and how the
teaclvsr organizes use of the computer as a
writing tool. Because “Yese things vary
across studies we see a wide variety of re-
sults and realize that as yet no cizar conclu-
sion can be made from the overall word
precessing literature about the impact of
word processing on writing skills.

So when I try to summanze studies such
as the word processing ressarch, the major

conclusion I find 1s that the impact of com-
puters on any aspect of leamning very much
depends on all sorts of other factors n the
situation in which the computers are being
used, such as student and teacher churacter-
istics, the instructional strategy in which the
computer use is embedded. the social or-
ganizanon of the classroom and of the com-
puter use experience, the physical orgami-
zation of the computer facilities. and char-
acteristics of the software and hardware :n-
volved in the learnuig acuvines. There 1s wust
no easy answer. What works very well in
one classroom may not work as well in the
next. Everything seems to depend on a
complicated network of varables. and [
think the most important variable of all 1s
the teacher. So what is the good news? The
same as the bad news~that the potential ex-
ists for meking effective use of computers
in education. but the extent to which this will
happen depends on so many things that we
can't yet make a general conclusion about
the positive impact of compucers in any par-
ticular area of leaming and instruction.

The Importance of the Teacher

A second message that comes through
repeatedly when [ read the research lit-
erature is the cencral unportance of th
teacher in any kind of computer uttlization.
Levin, for example, compared the etfec-
tiveness of the same computer-based mathe-
matics and reading drill material (the CCC
system) in a vaziety of classrooms and found
wide variation in the impact of the matenals.
Toat this can occur with very structured and
weil done stand-ajone aril! materral indicates
how maguified the teacher’s effect will be
with less structured uses of computers such
as simulatione: microcornputer-based lab-
oratory work., and applications software
uses, such as word processing, database. and
spreadsheet activities. We see from both
research and practice that the teacher 1s
probably the critical vanable in all of these
nor~ open-ended types of computer use.
Th2 teacher inust find an aporopnate and
meamngful use of the computer application
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relayve to the content to be conveyed

rhmmh tha comnutar ues, o the charzetar.

nsucs-—boch cogmive and social—of the
students, and to the overall style of instruc-
tional organuzation and management the
teacher prefers. We have evidence, for ex-
ample, that teacher decisions to structure
computer use for groups of studenis—as
contrasted to sudents working individu-
ally—can maks a difference in the effec-
tiveness of the cumputer use, at least with
respect to learmeg \rom a partucular com-
puter sumulation. It is my personai belief that
the teacher remains, as always, the major
influence on the effectiveness of any sort of
computer usage in schools. { believe, for ex-
ample, that a good teacher can make signifi-
cant use of limited resources sich as an old-
fashioned, simple BASIC program and a
single classroom computer. This is the good
news.

The bad news has at least two aspects.
One is that the great potential of computer
use for classrooun instiuction will probably
not be reached, in my opinion, by teachers
who lack the imagination, will, skill, or
energy to blend appropriste cownputer use
into thetr teaching. The second bad news
aspect is that it still isn’t easy in many situa-
tons to use Jomputers as part of instruction.
Rather than reducing the teacher’s wor'
load, it still generally takes time and effor:
to find ways to integrate and manage com-
putet use i <lessroom instruction. Not hav-
ing »dequats tione to prepare for, reflect on,
set up, of MAKAgE COMPULEr USE 1S 2 Major
problem Jfor teachers.

Diffusion Barriers

The lack of adequate time is probabiy sn
impostant factor in the third message that
1 frequently tind in the research literature
(and in the field). This message is that the
spread, or diffusion, of computer use into
classroom curricular instruction is proving
to be more slow and difficuit than we may
have expected it to be. Although there are
now many machines and software packages
avalable, we know that actual usape in the
context of curriculum based instruction is
still frustratingly limited. My own data, for
example, from a 1987 survey of 3.000
Grade 11 students in urban areas throughout
Canada, show that over 80% of these stu-
dents had never used a computer in the con-
tex. of their mathematics, science, or
“nglish instruction, and over 90% had
never, even once, used a computer in the
context of their socual studies instruction.

There are very sumular data from a U.S.
study auhlished in 1088 by the Educancnal
Testing Service.

Why is this diffusion slow. given all the
good ideas and energy and time spent on the
acquusition of school computer resources?
[ think the research lierature gives us at least
two clues. One is that teachers do not yet
have models, either in their training or dur-
ing their regular service, of strategies for
implementing and managing computer use
in the actual classroom setting. A second
clue may be found in the literature that looks
more generally at teachers’ responses to in-
novations in schools. The work of Hall and
his collesgues on the **concerns-based adop-
tion modet,”* for example, describes a series
of predictable *‘levels of concern'® that
teachers move through when they encounser
an innovation in the school setting. Aware-
ess of models such as Hall's can help us t0
plan more effective inservices and to help
teachers identify reasonabl: goals for theur
own immediate progress with regaru 1o com-
puter use in their classrooms.

I think, therefore, that the overall message
from my third area of research trends is
more of a bad news message than a good
news message. Despite the efforts of so
many, we apparently have not yet found an
effective way to coavince the majority of our
colleagues that they should use the computer
as an instructional tool.

What Shall We Do About It?

As | read research studies, the messages
tha: come most strongly to me, regardless
of whether they are stated explicitly, are
those I have just discussed. What do they
mean (0 me, (8 a teacher trainer, a research
er, 2and an ICCE member? I think they make
me cautious L3d somewhat concemed. { see
clearly that we need to find more effective
ways to seyve, support, ercourage, xnd con-
vince teachers to explore the usc of
technology in their classrooms. I also think
the impact of computer use in particular
classroom situations is tco complicated to
predict, even though 1 would like to be able
to make some general claims about the value
of various types of computer use in instruc-
tion.

What do the messages say to the class-
room teacher? I think they tell us that we
are still pioneers, that things are not yet
simpler because of computer use, and that
outcomes may still not occur as we hope or
in ways that we can clearly identify. Despite
all this, I remain optimistic. [ will make a
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implementation gusdance for practitioners.
I encourage you to send me information
about good rescarch sudies that highlight
the teacher varisbie in computer use. |
believe ICCE, with its large international
membership of both practitioners and re-
searchers, can continue to play 2 key role
in advancing the resesrch base in our field
by bringing together teachers. teacher
trainers, researchers, policy makers, and
hardware and software developers. and
through this process can help identify
variabies constraining or helping teachers as
they make use o. computer relau:d
technology in educationsl practics.

{Betty Collis, Department of Education,
Twente Universizy, Postbus 217. 7500 AE
Enschede, The Netherionds.]
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This month’s *‘Research Windows '’ covers five diverse studies. The first examines
the impact of word processing ow the planring process college studerts and faculty
use to write. The second assesses the impact of computer simulations on problem
solving skills. The third compares the social interaction and problem solving skills
of two groups of youcg children: those using Logo and those using drill and practice
programs. The fourth looks at the effects of computer access and flowchorting on
programmung. And the final study examunes individual variation in natural curicsity
among Grade 8 students interacting with compuser programs.

Word Processing and Planning
for Writing

Haase, C. (1988, April). How woni process-
ing affecss planning in wniring: The im-
pact of technology. Paper presented at the
annual meeting of tne American Educa-
tional Reseurch Association, New Or-
leans, LA.

Many studies have expiored the impact of
woid processing on how studanes nlan for
writing. The majonty of them seem to con-
clude that writers may plan less when using
word processing than when not. Haas sum-
manzes a number of these studies and notes
that reascns may include an overemphasis
on surface revisions at the word and sensence
level because of the ease of vidying up and
*fooling around” with particular words and
phrases. Other reasons may be that planning
notes are more difficult to creare and
manipulate when using a word processor or
that writers are inhibited by difficulties in
re-reading their text because only so much
appears on the screen at any time, causing
wrtters to look at surface problems 1 iso-
lated segments rather than considering the
overail entity. Haas nctes. however, that the
studies that contmbute to these conclusions
often have limitations, such as failing to
distinguish between experiencesl and inex-
perienced wniters or word processor users.
Her study in contrast 1s well designed and
builds upon the research she summarizes.

Haas used a “‘think-aloud” methodology
to collect the tnoughts ot 20 writers, ali ex-
penenced users of a particular advanced
word processing system allowing for on-
screen notes and a preview window of com-

-

pleted text. Haif cf the subjecus were ex-
perienced staff writers, the other haif
second-semester college freshman. Each
subjec? prepared three texts—one using on-
ly the word processor, one using only pen-
cil and paper, and one using any combina-
tion the writer wished of machine and pen-
cil. Writers were instructed to say everythir.g
they were thinking, from the time they start-
ed to plan until they felt their texts were com-
pletad Hass fnund thet when using pencil
and paper alone, significantly more total
planning wok piace, more initial planning
occurred, and more concepiual plannieg oc-
curred, anc -hat there were no parucular dif-
ferences between the two word processing
conditions with respect o any type of plan-
ning. At the same time, significantly more
surface level planning occurred with word
processing compered to pencil and paper.
Surprisingly, there were no differences be-
tween the student writers and the faculty
writers in these results.

As [ thought about this study, I observed
something about my own writing. Instead of
first writing this *'Research Windows" sum-
mary by hand, as I usually do, [ have writ-
ten it directly onto the computer. The dif-
ference I noticed in nry own planning relaies
not to Haas' initial, conceptusl, or surface
planning stages, but rather, to space and con-
tent planning—I have wrinen much more and
allowed nty thoughts to expand more freely
than I would by hand (e.g., this entire sec-
tion about my own reflections). I think the
reason for this is that with paper | know just
how much space correspords to a section of
the “Research Windows™ column; on the
computer, there 1s always more space even

though, intcliectually, 1 know how many
lines I have used. Is this a part of planming?
Am [ writing any better because [ am say-
ing things I had not pleaced to. but that
evolved as relevant? Haas notes tat word
processing writers may evaluate their wnting
more even though they plan less: perhaps |
am. In any case, this may be a profitable area
for future word processing research. For
more information, contact Haas a. English
Department. Baker Hall. Carnegie Mellon
University, Pitsburgh, PA 15213

Problem S»lving and Simulations
Woodwasd, J., Camine. D.. & Gersten. R.
(1988). Teaching problem solving through
computer simulations. American Educa-
tion Research Journal, 25(1), 72-86.
How can we assess the impact of Somputst
simulations on student learming and higher
lavel thintine sLitl? Yesauantly studies that
trv to address these questions fail to consuder
the instructionsi environment that accom-
panies the simulstin. In contrast, this study
gives us a detailed description of very care-
fully planned instructional procedures used
to integrate a health care syulation nto a
unit on the disgnosis and change of health
habits for high school students who are
leaming disabled. An equal number of
students in each of three LD classes (30
studems altogether) was randomly assigned
to either a computer or treditional group.
Both groups shared the same first half of
each of 12 daily lessons. During the second
half of each lesson students focused on the
wiagnosis of poor health habuts. either using
traditional methodology or a computer
simiuation. Those using the simulation were
guided by teachers through early computer
runs, with the express purpose being that
they become more aware of how to apply
various problem solving strategies to the
diagnostic problems posed in the sumulation.
The same teachers woried with both groups.
Tests on knowledge acquisition and health
problem disgnosis were given to all the
students in the study as well as to same-age
nonhandicapped students taking health
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courses based on simular material i the
regular school envirenment. The LD/simula-
uon students not only did beter than the
Lmu:diﬁomlmuuaisosi@fmdy
outperformed the regular classroom students
on the problem solving ..gnosis test. The
researchers believe that 2 key component in
the success of this computer simulation im-
piementation was the guidance the LD/simy-
lanon students received during their initial
use of the simulstions; giving them explicit
strategies for successful performance on the
simulation scemed to help them transier
these strategies t anc.her diagnostic task us-
ing a noncompuer medium. I recommend
this study aot only hecause it is well done
(and encouraging), but also becausy
strategies used within it for implementing a
computer simulation can be of value to any
teachess attempting to mancge effective use
of simulations within their own classrooms.
As usual, it is not computer use in itself that
hus the most potential for impact, but com-
puter use embedded within a larger frame-
work of good teaching practices.

Livgo and Problem Solving—

Another Look

Clewzms, D. H., & Mausi, B. K. (1988).
Social and cognitive icractions in educa-
tional computer eavironments. Amercan
Educational Research Association Jour-

Eversmcehpmﬁmpmrmedtheargu—
ment ihat Logo work could involve even
young children in high-lsvel metacognitive
acuvity, researchers have been trying w0
verify Logo’s impact. Clements’ work is well
known in this area. in this study he and his
colleague presen: a careful comparisca of 48
children, half in Grade 1 and haif ir Grade
3, randomly assigned to 28 sessions of either
Logo or anll and practice work. Children
in both types of computer groups worked in
pairs and were observed in terms of their
social eraction and also in terms of various
indicuof‘mmmu”(orpmbim
solving) activity. When significant dif-
ferences were found between the groups,
they favored the Logo group. These dif-
ferences occurred in three of the seven
categories of social behaviors detined for the
study (resolution of conflict, self-direction,
mmledeuusnnim)mdoneofdghpr&-
lem solving casegories. Therefore, the sup-
port for Logo compared tc. CAI experiences
as correlates of higher level problem solv-
ingnctivityisabmlimimdindlissmdy.
However, the support for Logo as a stimulus

for desirable social interactions likely w0 be

lowms memlprgm— baa
rolatad to enheanians pfavkmu IGIVng Oe-

haviors is more substantial. Perhaps the most
helpful aspect of this study is the careful
claboration of different aspects of problem
solving activity and associsted social be-
haviors. [ think that part of our difficulty in
demonstrating the impact not only of Logo
but of compuser experiences in generai
relaes 1o our frustration at not being able
1o identify and measure the higher level
learning that we feel confident is occurring.
Clements and Natasi presemt useful cate-
gories of different types of social and
metcognitive activity and give esmples of
actual student responses that relase 0 each
of these categories. Although the authors
acknceriedgs various limieaticns in this study
and state that “caution shoukl be used in
drawing implications” from it, I believe it
makes a valuable contribution to Logo-re-
lated research as well as to our better un-
derstanding of how children think and learn
while inseracting with one ancther in a com-
puter environment.

New Insijhts in Programming
Insiruction

McCormick. D., & Ross, S. M. (1988
April). Effects of computer access and
ﬂouduniaginleamingcompmrpm-
gramminy. Paper coesented at the annual
meeting of the American Educational Re-
search Society, New Orleans, LA.

Do all students need the same access to
computers and 0 make flowchars when
learning to program? Ssvesty-two high
school students enrolled in four sections of
an [8-week compuser literacy course were
randoauy assigned to four groups. The
of having limited or unlimited access to
classroom computers and were cither re-
quired or ot required to develop flowcharts

as purt of programming assignments. The

puter (sharing a singie computer among 7
to 10 students for testing code) resulted in
better achievement for middle and high abili-
ty students than did having unlimited access
to individual computers. The authors offer
a reasonable imterpretation of these results.
Tkuybeﬁevemeﬂmdmﬁngmhmm
thna!imitedorimdequmundemnding

of flowchartung concepts (probably likely to
€ i€ case for many high school students)
may interfere with racher than help program-
ming understanding. (This reminds me of the
idea, “A little learning is a dangerous thing.”)
Thay aleo suggest that for higher ability
sioenss, having limited access © a keyboard
means they are less likely to move
prematucely to the entry of code. Instead.
they taay be forced by circumstances to do
more planning before siting at the keyboard.
For low ability snudents, however. having
feedbuekkmihb!e.;ivingthemmn
they mzy not be able 0 provide for them-
seives in a planning sicaation. The suthors
recommend delibsrasely providing unequal
computer access for students learning prm-
gmmming, giving additional computer time
to “iow achievers who have grester need for
the immediats and concrete feedback of on-
line activity” while requiring other students
"'to spend more time detigning and mesai-
ly simulating procedures sway from the
puter.” | like these recommendations; for one
thing;, they support the importance of instruc-
tional 3/ rategy rather than a blanket advocacy
of more hardware support and should be en-
couraging 10 those who believe their students
are at a disadvantage if they have only limited
access to compusers. For more information
contact Dr. Ross & Foundations of Educa-
tion, Memphis State University, Memphis,
TN 38152,

Lancy, D. F. (1988, April). Individual vana-
tion in working/playing with compusers.
Paper presented ot the annual meeting of
ﬂwlmmﬁomAssociuionofCompm-
ing in Education, New Orleans, LA.
In this short study Lancy begius with the

observation that his own children appearsd

to lose their natunal curiosity about com-
puting as a result of negative school and
social experiences. Because he believes that

can stimulaee inteiligent and pur-
poseful explorzion that can “enlight as it

enterming,” he developed activities for a

Grade 8 computer course that invoived us-

ing software (Ranch, Pinball Construction

Set, and Rocky's Booes) that he thought

wouldembodyammnuymdwcxpen-

ence. He then observed 16 students who were
given fres opportunity to expenment with
these programs. He found that none of the
students were sufficiently interested in the

78
86



i P ex

N E

TLPANE IO Ry

T4 Mns S 2ot S 300
N ey

B = el A,
P L ST

FENIA ¥au 0 &
.

2 e e e

October 1938  The Compiting Teacher

Research Windows

programs to go through all of the program
construciion sequences; in fact, some did
nothing more than push buttoas relating to
various options and *“turn thumbs down™" on
opportunities to even try some of the seft-
ware, He concludes that *these programs.
as good as they are, must be embedded in
a curriculum” as “‘some students have men-
! schemas for learning which fit the de-
mand chsracteristics of these creative pro-
grams, while others can only follow explicit
directions from a wacher.” This observation
panillels my own philosophy that it is the
teacher, not the software or the access 0
hardwese, that is the critical variable in
leamning with computers, at least for the ma-
jority of students. For more informasion on
the study, contact Lancy at the College of
Education, Utah State University, Logan,
UT 84322-2808.

[Betty Collis, Department of Education,
Twente University, Postbus 217, 7500 AE
Enschede, The Netherlands.]
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In this month’s *'Research Windows,"' | discuss three studies comparing the im-
pact of compster drill with the impact of paper-and-pencil drill for elememtary school
studenss. | also summarize an excellent review of research on iext and graphics display
decisions and another study on gender siereotypes associated with computer study.

CAI and Sixth Grade Mathematics
Mevarech. Z. R., & Ben-Anzi, S. (1987).
Effects of CAI with fixed and adeptive
teedback on children’s mathematics anx-
iety and achievernent. The Journal of Ex-

perimensal Education, 56(1). 42-46.

In three Israeli schools, 245 sixth grade
children were given six different measures
of anxiety toward mathematics at the begin-
ning and =nd of the school year. They also
took a standardized, nationwide mathematics
achievemnent test at the end of the year. Chil-
dren were classified as high anxious or low
anxious toward thematics based on their
responses to the _stitude battery at the start
of the school yesr. Childien in the three
schools had “the same basic group instruc-
tion.” curricuium matecial, and time atlot-
ted for mathematics instruction throughout
the year. Two of the schools provided two
20-minne drill and practice CAI sessions per
no computer usage within the context of
mathematics. The two CAI treatinents dif-
fered in that the “adaptive™ one gave more
effusive reinfracement to comrect answers un
~difficult’ problems (word problems and
fractions) than it gave to other problems,
while the second CAI treatmem gave the
same very good, good, and correct feedback
1o correct answers regandless of the difficulty
of the problem. In addition, the adaptive
feadback trestment suramarized only currect
responses in student sumroary data while the
fixed feedback treatment gave a summiary of
both corvect and incorrect responscs.

At the end of the year there was no sigmfi-
cant difference in achievement between any
of the groups of children, nor did it matter
whether ipitially high-anxious children were
in one of the CAI schools or the non-CAI

school. However, there were significant dif-
ferences in end-of-year anxiety on two of the
ing Mathenatics and Attitudes Teward
Learning Mathematics with Compusers), and
both of these favored the CAI groups com-
pared (c the traditional group. There were
no differences on these subscales for the two
types of CAl feedback.

Although it is encouraging to get some
support for computer use in sixth grade
mathemstics practice, the support is modest
at best (p<.05 for only two of seven tests).
The suthors assess chis limited impact and
suggest that the teachers may have had dif-
ficnity adapting to the new technology and
that this may have “weakened its efficien-
cy.”’

1 know the teacher variable is important,
but I suspect the overall lack of difference
in this study comes from accumulating data
over ail students and teachers. My feeling
is that we need more sensitive hypotheses.
Looking at the children who appeared to do
better than expected after the computer ex-
perier.>t may be & way to generate such
hypotheses, which can thea be investigated
in other settings. For more information on
this study, comact Dr. Mevarech at Bar-Tlen
University 52 100 Ramst Gan, Israel.

CAl and Third Grade Mathematics

Campbell, D. L., Peck, D. L., Horn, C. J.,
& Leigh. R. K. (1987). Comparison of
computer-assisted instruction and print
drill performance. Educasional Com-
munication and Technology Journal,
(ECTT), 35(2), 95-103.

Matched pairs of 48 third grade students
in one school were randomly assigned to a
CAl or non-CAl group. All pairs of students

received the same daily mathematics lesson.
taught by the same teacher. dunng a five-
week pericd. [n addition. all children spent
20 minues per day doing mathematics drill
on division. The CAI children used the Mil-
likem Mathematics software with 50 levels
of division problems; the non-CAl children
were given paper-and-pencil worksheets con-
sisting of problems randomly generated by
the Millikens software for each of the SO levels
of difficuity. Children in both groups had to
maintain the same passing level (70%) or
were dropped to a previous level, and they
had to achieve the same mastery level (90%)
to move up to the next level. CAl-using
children were given immediate feedback by
the program on all problems: non-CAl chil-
dren apparently only got feedback after a
work sheet was completed (the article 1s not
clear on this). Each week all students were
given equivalent S0-item paper-and-pencil
tests containing division problems trom all
50 levels. Mastery was defined as gewuing
50% correct.

What happened? There was no difference
in achievement between the two groups at
any time except after Week 1. and that dif
ference favored the paper-and-pencil group.
A more conciusive finding was that more
children in the paper-and-pencil group
reached the 90% mastery level than did the
CAI children. For xxnple, 71% in the paper
group reached mastery by the end of Week
2 compared 1o l2ss than 50% in the CAI
group. The authors suggest this was because
non-CAI children could move from problem
to problem without delay and interruption.
while CAI children had continual waits for
reinforcement, The authors also noie that ef-
ficiency as well as achievement should be
considered in CAI swudies.

Although I do not agree with some of the
comments made in the article, the findings
interest me. As we have seen in other studies
both with and without computers. continual
reinforcement and forced interaction may be
counterproductive for learners already
fumiliar with concepts. The data from the
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study also suggest considerabie ‘uae was
WaSWou 107 madly Or e childieit Wi reachcd
mastery in the weekly tests but sull lied to
work their way through level after level of
dnll—either by computer or werksheet. For
more information. contact the authors at The
University of Alabama. Universuty. AL
35486

Compater Drill and Motivation
Seymour, S. L., Sullivan, H. J., Story, N.

0., & Mosicy, M. L. (1987). Microcom-

puters and continuing motivation. Educa-

tional Communication and Technology

Journal (ECTY), 35(1), 18-23.

Urlike the first two studies, this research
gives us clearly encoursging results about
the benefits of compueer delivered drill com-
pared with peper-and-pencil drill, in this
case with respect to student motivation to
leamn. Six classes of fifth and sixth grade
children (n=i39), all familisr with com-
pusers, studied a science unit on energy. Two
sets of questions. eight items each, were
prepased. Half of each set were “easy”
(muitiple choice with three choices), and half
were “hard™ (recall and supply items). The
Wdeativel questions were presented o the
childrea on a computer or by paper and pen-
cil. The only difference in presentation was
that feedback about being correct was given
after each item on the compueer and after
each set of eight items otherwise. Students
heard items read aloud before they answered.
After finishing the items, all students were
given a six-item questionnaire probing their
ammtudes toward mode of work (computer or
psper and pencil), perceived difficulty of
questions, mode preference for subsequent
work, and interest in the subject of eneryy.
The resuits are imteresting,

Although there were no differences in suc-
cess rate between the two media and no dif-
ferences in time spent on task (nor or: the
conterk of che questions), students in the
computer group rated the leaming as more
interesting than did the students in the paper-
and-pencil group. In addition, significantly
more of the compuer students than the paper
students thought they did better on the
quizzes and that the quizzes were easy, and
indicated a desire to study energy again.
Nearly all the children indicated they would
prefer to do subsequent exercises on a com-
puter than on paper.

We cannot isolate the effect of the com-
puter from that of providing immediate feed-
back after each item, so we cannot say the
computer itself caused this powerful effect

on perception and mottvation. However. the
study is highly cicouraging, cspeciily
this potential translation of a simple com-
puter delivered exercise into a desire to study
more about the subject content of the exer-
cise. For more information wrme to Dr. Sey-
mour at the Department of Educational
Technology, Arizona State University,
Tempe, AZ 85257.

Factors Influencing the Learning of
Elestronic Text
Hartley, J. (1987). Designing electronic text:

The role of prit-based research. Educa-

In this well-written and informative arti-
cle, Hartley summarizes over 100 research
studies and syntheses covering the impact of
the design and presemtation of text and
graphics on learning. His discussion is rele-
vam 0 both screen-based text und desksop
publishing, and it focuses on three general
topics: layout of text, typogranhical cues, and
decisions ahout graphics.

There are meny important insigivs concoli-
dated into this article. I would recommend
it to any gradume student, researcher, or soft-
ware develGper as an up-to-date examinstion
of the complexity of issues underiying the
seemingly simple mattor of deciding how to
arrange text on screen of peper.

Some of Hartley's conciusions are: Unjus-
tified text is more suitable than justified,
especially for less able readers: numibering
and indenting lists of points makes them
easier to recall; units of line space should
be consistent from screen 10 screen: learners
amounts of white space and opeansss—and
displays that are organized in chunks wiith
headings; leamers read all capitals more
slowly than they do upper and lower case
text; multiple cues such as using both color
and undeslining may be less effective than
single cues, but readers, especially children,
need to be told what the cues signify before
they can appreciate the cues’ import. The
study also makes valusble observations sbout
graphics (e.g., line graphs are betier than bar
graphs for showing trends); menus (pull-
down menus arranged in a tree-like manner
may not be as good as other arrangements
for certain learners); and scrotling (reading
scrolling text is mote dificuit than reading
sttic text). The principles Hartley discusses
are also important for classroom teachers as
they make decisions about sofiware cffec-
tiveness for their students. For more infor-
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mation. contact Hartey at the Deparument
oi Psycinoiogy, University of Reeic, Swaiford-
shire, UK.

Different Results about Gender

Sterectyping and Computers

Siana. G., Durndell. A.. Macleod. H.. &
Glissov, P. (1988). Stereotyping in relaton
to the gender gap in participation in com-
puting. Educarional Research. 30(2),
98-103.

Fimlly, a study on gender stereotyping
about computer invoivernent suggests a
change in the often-documented tendency of
females to perceive participetion in tech-
nology as unfeminine and to consequentiy
avoid the use of computers for that reason.
Neariy 1,000 university students in Scotland
were asked t0 read s two-parsgraph descrip-
tion of a computer science student and then
to rae the student (1-5) on 16 attributes such
as Well Adjusted, Fun o be With, and Ag-
gressive. Half of the students were given the
paragraphis with the computer science per-
son a male; the other half a femaie. In
genenal, the computer science student (re-
gardless of gender) was rated more highly
as ambitious, analytical, competitive, in-
dependent, well adjusted, ealf-reliane, and
serious, than as introverted, aggressive. or
bossy. In addition, the fernale computer sci-
ence person was rated significantly higher
than the male compuser science person on
all of the more positive attributes, and there
were no significant differences between the
ratings for the mals and female on the more
negative attributes. These results were con-
sistent across male and female respondents
both involed and noninvolved in computing
courses, Whether this more favorable per-
ception of females involved in technology
holds in other settings, or whether it even-
ally jsads to a higher rate of female in-
volvement with technology, remains to be
seen. However, the study is well done and
encounsging for those imerested in gender
and its relationship to computer invcivernent.
For more information, contact Macleod at
the University of Edinburgh, Department of
Psychology, George Square, Edmburgh

Scotiand, EH8 9JZ. _;,
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Betty Collis

In thus month's "Research Windows™ we look at a study comparing student per-
formance oncomputer-managed arithmetic dril with performance on paper-and-pencil
tests. and we abstract a summary of research on compuler use in elementary educarion.
Next. we look at three studies invesnganng uses of compuiers in schools that are iden-
tified as exemplary with respect to computer integration.

How Well Does CMI Manage Arithmetic

Drili?

Hativa, N. (1988). CAI versus paper and
pencil: Discrepancies in students’
performance. Instructional Suience. 17,
77-96.

This study involves nearly 300 children
in grades 3-6. mostly n Israel but also in
Califorma. The California chiidren were
regular users of the Compuier Curmriculum
Corporation (CCC) computer managed
mathematics dnll program. while the Israeli
children used an adaptation of the CCC. An
integrai part of these CMI systems is the
computer’s management of smudent progress
through levels of content-related difficulty.
Mastery at a level allows the child to pro-
gress to the next level: failing to meet acer-
tain percentage-correct criterion means the
child is automatically moved to the next
lower level. The educational logic behind
this approach to management is well known
and these particular drill matenals are based
on careful analysis of hierarchies of difficul-
ties in elementary arithmetc procedures.

Hativa generated paper-and-pencil tests
for each child, centered on where the CMI
system indicated the child should be placed.
but including a range of problems below and
above the CMI-prescribed level. The chil-
dren generally went farther, correctly. on
paper-and-pencil tests than the level they
were assigned by the CMI system. For ex-
ample, most children went an average of 7.4
levels correctly beyond their CMI levels in
addition. Theten children whodid not worked
atthe same level in both media. The level dif-
ference was most pronour.ced for children
defined as low-achieving, based on their
ongoing computer-work scores. Ontheaver-
age, these students could ¢~ work 13 levels

higher when the problems were given in
paper-and-pencil form than when the same
probiems were presented by software.

Why these discrepancies? Hativathought-
fully analyzes the softwzre design and iden-
tifies various instructional decisions which
may be retarding students’ progress. At a
fundsmental level this cautions us against
optimistic assumptions that CMI can be used
to make valid and sensitive decisions about
student management, even given a well de-
fined area like addition. and extensively
ressarched morerials such as thoss of the
CCC and its [staeli counterpart. As with
Hauva's previous work. I strongly recom-
mend this study.

US and British Research on Computers

and Elementary Education: Similar

Conclusions

Govier. H. (1988). Microcomputers in pri-
mary education: A survev of recent re-
search (Occasional Paper ITE/28a/88).
Lancaster. UK: Economirs and Social
Research Council.

[ usually review specific studies in “Re-
search Windows.” However. Govier's re-
search summary is especially well done and
of particular interest to readers concerned
with research resuits from different coun-
tries. Govier summarizes a wide vanety of
both American and British research relative
1o cemputer use in elementary schools (pri-
mary eaucation for the British), provides an
extensive annotated bibliography. and ob-
serves varoustrendsappearing in bothcoun-
tnies. She notes that group- or paired-student
sork at computers appears to be supenor to
individual work. even for a drill.

The impact of computer dnlls appears
strongest within the first few weeks the dnil

15 used. *"suggesung the most important fac-
tor in determining the effectiveness ot dnil
and practice is vanety. and that .. pernaps
the micro might better be put to work as a
manager of leaming. setting vaned assign-
ments. rather than tying up this scarce re-
source for practice activities which can be
carried out just as effectively using cheaper
methods.,”

Logo research is carefully summanzed
by noting that Logo does appear to have
effects on collaborative and communicauve
skil's. butits effects on leaming and problem
solving are “more elusive.” Govier does
identify one trend: in most of the studies
where Logo was found to have beneficial
effects on learning. the leaming was care-
fully structured by the teacher. "It appears
that Logo skills only generalize when Logo
is taught in a way which emphasizos the
skills i be leamned and encourages children
to deliberately look for connections with
other wotk . . . the discovery leaming advo-
cated by Papertis too unfocussed for transter
of leaming to occur . . . a structured cumcu-
lum is essential.”

Govier's summanes highlight over and
over the importance of the teacher 1n any
computer impact. I recommend this study to
anyone wantig a current and thoughtful
summary of research activity in the impactof
computers on elementary-age children. Wnite
for information about the paper (or for simi-
lar research summ * > s on secondary level
and policy makers) to the ESRC-ITE Pro-
gramme. Depantment of Psychology. Lmi-
versity of Lancaster. Lancaster. LAl 4YF.
UK; or via BITNET. PSGOOI%UK.AC
LANCS.VAXI@AC.UK

State of the Art

Beaver. J.F. (1988). A nauonal search for
quality: An examinauon of ligh-quality
elementary school instructional comput-
ing programs. Unpublished doctoral dis-
sertauon. Michigan State Umvers:ny.

In this study 51 U.S. elementary schools
identified as having “high quality computing
programs” were surveyed. The schools var-
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red considerably in resources. si1ze. amount
of ume 1nvoived with computers. and other
vanables. However, trends from the data
show interesting patterns. Some highlights:
Most of the schools located their computers
in both a lab and tn individual classrooms.
Word processing was szen as the most im-
portant computer use. although keyboarding
was not seen as of much imponance: Dnll
practice occurred more often. Inmore than a
quarter of the schools a “computer enthusi-
ast” teacher made the planning decisions
about computer use without consultation,
while 1n an additional 20% of the schools, the
computerenthusiast teacher was involved in
decision making with the principal or a
commutiee. An average of more than 300
“people hours™ had been spent on planning
for computer use in the schools. Only about
14% of totai computer use related to pro-
gramming (9% to Logo and 5% to BASIC).
and virtually no ume was given to databases
and spreadsheets.

Survey responses indicated staff training
and teacher willingness to change are criti-
cally important. Thisis particularly interesi-
ing n lightof the actual per-student expenses
on staff development. Even in these exemn-
plary schools. the median per-student amount
spent on staff development in 1987 was
$0.00! Most money is still being spent on
hardware. despite the acknowledged impor-
tance of teacher support and development.
For more information about this 188-page
report. contact Beaverat Elementary Educa-
tion Department. SUNY Coliege at Buffalo.
1300 Elmwood Ave.. Buffalo. NY 14222,

Rose-Colored Glasses?

Mathinos. D.A.. & Wocdward, A. (1987.
Apnl). The status of instructional com-
puting in an elementary school: Remov-
ing those rose-colored glasses. Paperpre-
sented at the annual general meeting of
the American Educational Research As-
sociation. Washington. DC.

We are all familiar with survey datateli-
ing us how widespread computer use is
becoming in schools. The conclusions about
usage are frequently based on one or two
sources: the quantity of machines availabie,
and teachers™ self-reports as to how often
they or their students use the machines, The
researchers tn this study decided to look
more carefully at a particular upper elemen-
tary school where computer use appesred to
beexemplary. The schoolownedatotalof 25
computers, 12 in 2 lab and the others disnib-
uted in ciassrooms: maintained a large.well-

organized software hbrary: had 4 building
computer coordinator and a computer lab
aide: was located in & district with extensive
computer-relared inservice: and was 1n the
final year ot a five-year district-wide instruc-
nonal computing pian designed to integrate
computer use into the curriculum.

Teachers responding to a questionnaire

estimated their students used computers 6.5
hours per week in class and 2 hours per week
in the lab. But even so. limited hardware
availability was continually criticized. The
teachers werealso asked to keep daily logs of
computer use over a 13-week period and to
allow regulsr classroom observations to
oceur.
A saong discrepancy was found between
potential and practice. A typical class used
computers only 45 minutes per week. Only
40% of the children used the computer at all
during the 13-week observation period. and
half of these only used 2 computer once
during this period. When computers were
used, there was little evidence that computer
use was integrated into instruction or indi-
vidualized for different students. Children
wereoftenaliowed free choice of softwarcas
a reward for finishing work. and neariy haif
thestudentcomputer use during she i3 weeks
appeared to be of game or electronic maga-
zine software in this context. Although lack
of hardware was frequently mentioned, there
were “at least five computers sitting unused,
yet available and accessible. on any given
day.”

What are the implications of this study? [
think it reinforces the complexity of the im-
plementation problem. Even given good re-
sources and support, do we begin to exploit
the potentiai of the computer? Is the answer
to obtain moerv herdwvare? How many of our
schools does this usage picture describe? For
more information. contact the authors at the
Graduate School of Educanon and Human
Development, University of Rochester, NY
14627.

Are Computers Changing Curriculum?

Plomp, T., Steerneman. A., & Frlgrum. W J.
(1988, July). Curricular changes as a
consequence cf computer use. Paper pre-
sented at the European Conference on
Computersin Education. Lausanne. Swit-
zerland.

As in the previous two studies. these re-
searchers located schools with a reputation
of being leaders in educational computing.
This time the schools were i The Nether-
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lands. As before. ail had computer labs.exua
hardware. computer coordinators. and ex-
tensive inservice oppontumues. Inoneschool
the decision was made to restrict the use of
computers to remedial teaching outside nor-
mal classes. In the others. there was integra-
tion within the regular classroom. The re-
searchers found no evidence that computer
use was making any change 1n the curmcuy-
lum. Students were being, evaluated as they
had been prior to introduction of the comput-
ers. The only changes that seemed to be
occurring were in the more frequent use of
group or paired-student work. and in the
occasional use of different classrooms. The
authors reported. “none of the schools has 2
clesr educational vision of what they would
like to achieve with the new technologies:
the statements of their objectives are vague.
there is no written policy presenting “leading
ideas” which may structure activities at the
school level.” For more information, contact
the authors at the Department of Education.
University of Twente. Postbus 217. 7500 AE
Enschede, The Nethertands.

What shouid we conciude from these
three investigations of “exemplary" schools?
Until we have real. regular integration of
computer use in ongoing instruction we
cannotexpect to see muchmeaningful change
in students. teachers. or curniculum. Foster-
ing this type of computer use is apparently
very difficult. and we must not be overly
complacent about the value of computer use
in ouc schools just because some kind of use
1s going on.

[Benty Cullis. Depariment of Education.
Univers'ty o* Twente. Posthus 217. 7500 AE
Enschec.2. The Netherlands.|
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In this month's *‘Research Windows ' we concentrate or studies relating to inzer-
active video, sometimes wizk and sometimes without compsser support. e summcarize
Jour inceresting studies and include a reference list with the names of additional sources
of irformazion cbosa research imo the use of interactive video in the classroom setting.

Videodisc as a Teacher’s Tool
Carine, D., Englemann, S., Hofmeister,

A., & Kelly, B. (1987). Videodisc instruc-

tion in fractions. Focus ort Learning Prob-

lems in Mathematics, ¥1), 31-52.

This study presents an excellent exampie
of the care with which instructionsl materials
should be developed, with or without the ex-
pectacion of the involvement of techiological
support. The authors analyzed children’s
difficulties with fractions in a very thorough
and perceptive fashion and developed a
videodisc with many animated visual se-
quences making use of video highlighting,
sound effects, and other techriques, all
designed to anticipate and remedisse com-
operstions. The interactive aspects of the
software accompenying the videodisc are
designed to be used by the teacher, ot by
the student. so that the teacher, not the com-
puter, makes the ongoing disgnoses of stu-
dent errors and needs durieg each of the ten
lessons supported videodisc. Children look
at the videodisc togewner, in a whole-class
setting, uader the guidance of the teacher.
In addition to the videodisc and software,
gies for inegrating the interactive videodisc
into an entire instructional sequence on frac-
iions. Tests of student perfermance com-
pared to groups without the videodisc ma-
terials show significant gains.

I think this is an imporzant study, because
it describes a valuable use of computer-
supported materials by the wacher in the
whole-class setting. Rather than trying to
create software with which children would
interact independently and which in itself
could provide an ongoing assessment of stu-
dent needs and difficulties, the software tool
is specificaly designed to support the
teacher’s already developed expertise in these

areas. [nstructions as to where 10 go on the
videodisc for remediation of various sorts of
student misconceptions appears (0 be weil
designed, as the teachers indicated it to be
easy o0 use and helpful. In particular I like
the consideration given to imegrating and
managing the uss of the videodisc in the con-
text of & complose lesson. Finaily I recom-
mend the care with which the researchers
analyzed student misconceptions with frac-
tions prior to the development of the video-
disc sequences as a model of the soet of con-
tribution educators should be making to
courseware design. Wriss o Carmnine, Engel-
mann, aad Kelly at the University of Oregon,
Eugene, Oregon 97403, or Hofryisser at
Utah State University, Logan, UT 84322 for
more information.

Monitoring the Fraction Videodisc
in Naturalistic

Kelly, B., Gersten, R., & Woodward, J. (in
press). Research on teachers’ implemen-
tation of an interactive videodisc cur-
riculum. In T. Grady (Ed.), Technolcgy
and curriculum. Alexandria, VA: ASCD.
In the previous study the researchers de-
scribed the development and initial testing
of curriculum maerials including an inter-
active videodis: for the teaching of fractions.
During their development work they inter-
acted frequently with seachers involved in us-
ing the maserisls. In this s’ady they exam-
ined the use of the maerials by teachers in
more natural conditione, keeping in mind
“the reality principle” (I like this): the
importance of developing a feasible class-
teachers to radically reoiganize their teach-
ing styles or methods of classroom man-
agement, or to seek external assistance. The
researchers approached nine teachers who
indicated they were frustrated with their

students’ progress with fractions. These
teachers were asked 1o try out the videodisc
materials, Eight teachers agreed (0 par-
ticipate and wese given an amount of inser-
vice training parailei to that “‘generally pro-
vided by publishers of standard prisk cur-
ricula” (two one-hour inservice sessions).
Teachers were also provided with recom-
meadations for classroom implementation
and & demonstration of how to operate the
videodisc equipment. The teachers were ob-
served before, during, and after their use of
the videodisc mmerials.

The results were very good, Teachers in-
dicased lictie difficulty in using the materials.
generally used them a recommended. found
the inserface for the imeractive videodisc
casy 10 manipulstz, and appreciated that the
videodisc graphics could *“visually demon-
strai reistionships and concepts so much
more clegantly, with so many more ex-
amples, and 30 much more quickly than they
(the eachnrs) cov'd.” Teachers in no way felt
the videodisc wes “replacing them” but
stressed the importance of the teacher fac-
tor in making instructional decisions rclating
to the use of the ineractive video. They par-
ticularly apprecimed the carefully done
teacher support materials giving strategies
for using the videodisc in the whole-class
setting under teacher guidance. I recommend
the “reelity principle™ as well as the work
of these authors very highly. Write to them
at the University of Oregon, Eugene, OR
97403, for more information.

Mere on Teachers and Videodises
Mably, C. (1987). Interactive video as a
school resource: Roils Royce or Model T
Ford? In D. Laurillard (Ed.), Interacrive
media: Working metiods and practicel ap-
plicazions (pp. 191-204). Chichester, West
Sussex, UK: Ellis Horwood Limited.
As in the last study, Mably describes an
investigation of teachers who were given
unlimited access to an interactive videodisc.
In Mably's study the teachets were also
primary school teachers but iistead of be-
ing given a computer-supported interactive
video system, they were provided with a
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“Level | interactive video system™ without
computer support or rapid aceess to locations
on the vieodisc. The teacher or student used
adirect entry method of indicatng the start-
ing and ending powmts of a desired sequence
of framnes. Despite the manual entry of frame
ranges with this type of inexpeasive video.
many of the sams charactenstics of inter-
active videodisc-—~rapid access, still frames,
page scaps. fast/slow motion, repest
memory. and multiple audio trails-—were
still available. The material on the videodisc
consisted of three educational television
broadcasts on science. each orgenized n a
linear fashion arranged in chapters but with
an indexed reference section. Given this
relativley inexpensive system (a "Model T"
version), the teacher found excellent teach-
ng opportunities. After classroom expen-
mentation. each of the participaung teachers
commented positively about both the peda-
gogical and implementation-related aspects
of the use of the materials.

The author goes on t0 make many in-
teresting points about the posentiai of “Model
T" interactive video, including its use as a
**stepping stone” to eventual teacher use of
[ find particularly interesting is that of hav-
ing dual sound tracks with the same video
images. For exampie, one track could be for
the students, and another for the teacher.
This suggests 2 new tool for inservice acti-
vities. Other good idess for interactive
videos using existing educational hroadcast
meterials are also given. For more informs-
tion I recommend the entire book from
which this article is taken. Write to the
publisher & Ellis Horwood Limied, Market
Cross House. Cooper Street, Chichester,
West Sussex, England, or to Dr. Laurillard,
the editor, at the Institute of Educational
Technology. The Open University, Milton
Keynes, England.

Interactive Videodisc as Stand-Alone
Instruction
Bunderson, C. V., Baillio, B., Olsen, J. B.,

Lipson, J. & Fisher, K. M. (1984). Instruc-

tional effectiveness of an inselligent video-

disc in viology. Machine-Mediated Learn-

ing, I(2), 175-215.

Although this study is from 1984, it is not
dated and offers another very good model
of the care which should go into the design,
testing, and revision of imeractive videodisc
leamning materials. Unlike the materials
described in the previous three studiss, Bun-

to serve as stand-alona instructional dalivery
systems for university students “tudying liv-
ing things in biclogy courses. The article
begins with a thorous consideration of dif-
ferent issues underiying the design of
moves to a summary of six yesrs” worth of
development and evaluation of various
phases of the WICAT videodisc, The De-
velopment of Living Things. In each of the
evaluation studies, students using only the
receiving conventionsl instruction int topics
addressed by the 108000 images organized
on the videodisc. Videodisc-using students
consistently did  better  than
traditional-instruction students on postiests,
and in addition speat significantly less time
leaming the maserial. The studies also pro-
vide some ingeresting insights on approaches
used by the students as they worked through
the lessons—for exampie, five different pat-
terns of student movemenx through the video-
disc context are described. and students
made reistively little use of some of the rail-

first four authors at WICAT Systems, Inc.,
Box 539, 1875 Scuth State Street, Orem,
Utah 84057. For informstion 0a obtaining
an “exscutive summary videodisc” of the
project, contact Dr. Bunderson directly.

Additional Resources
Instead of summarizing a fifth study this

month, I would like to recommend a selec-

tion of wsticles for those interested in learn-
ing more about interactive video 27 an edu-
cational tool.

1. Hannafin, M.J. (1985). Empirical issues
in tha study of computer-assisted inser-
active video. Educational Commaication
and Technology Jourmal, 33(4), 235-247.
A good review of research related to com-

porems of inseractive video, accompenied
by a comperison of various other tech-
nologies such as instructional video and in-
structional television, aud concluding with
2n interesting series of questions for further
research.

2. DeBloois, M. (1984). Effectiveress of
interactive videodisc training: A co.npre-
hensive review. Falls Church, VA: The
Monitor Repost Series, Future Systems,
Inc. (80 pp.). Available 2s ERIC Docu-
ment ED 278 370.

This gnidy inchulse an sxtaneive and well

summannd lisersture review of both con-

ceprual articles and expenmental studies

about applications of interacuve videod:scs.

Of particular intsrest is 2 well documenied

chapter related to adult learners using this

medium.

3. Hofmeister, A. M., & Englemamn. S.
(1988, April). Designing videodisc-based
courseware for the high school. Paper
presensed at the annual meeting of the
American Educationai Research Associa-
tion, Chicago). (See the papers by these
authors cariier in this column for their
addresses.)

Another good description of the develop-
ment and evaluation of interactive video ma-
terisls—both with and without computer
support—-this time for topics in sccondary
school methematics and science. The authors
identify tany important educational con-
siderations during the design, development
and fieldesting stages.

4. Smith, E. E. (1987). Inseractive video: An
examination of use and effectiveness.
Journal of Instructional Development.
102), 2-10.

Al exicaaive and up-ig-dais Sivliography
accompanies this well written article which
presents an overview of issues and research
results relative to e use of interactive video
in oducaticn and training.

5. Neve, G., & Zembrosky-Barkin. P.
(1985). Imteractive video in special and
general education: A development ma-
nual. Eugene, OR: ICCE Publications.
This 68-pege manual availabie from ICCE

describes in helpful detail 1 [7-st2p sequence
for the development o ueractive video
courseware. The sweps are illustrased by their
application in the deveropment of courseware
on life enhancement skills for secondary-
aged handicapped students.

6. Johnson, V. M. (November/December
1987). Evaluating interactive video. [nzer-
active Update, pp. 8-10.

A thorough collection of criteria for the
evaluation of computer-augmented interac-
tive video, categorized around the headings,
*“The Program Structure,” “The Program in
Use,” **Technical Aspects.” and **Costs and
Benefits.” The author is an instructor of
Educational Technology at the University
of Maiduguri, Nigena.
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Betty Collis

In this month’s “Research Windows” we look at word processing from an implemen-
tation perspeciive; gender and cooperative learning strategies with irteractive video:
variasions of pretests within mastery learning software; and a comparison of face-to-face
and electronic mail environmenis for peer comments on writing. We also briefly cite some

Rt

additional research cssociated with similar topics.

Implementing Word Processing

Dalion, B.M., Moroeco, C.C.. & Neale,
AE. (1988, April). “I've lost my story!”
Mastering the machine skills for word proc-
essing. Pay :x presented at the Annual Meet-
ing of the American Educational Research
Association, New Orieuns.

In this highly useful research, four 4th-
grade classes were extensively involved in
the use of word processing for writing, with
each child using the compuser for two to
three periods per week from November to
May. All of their teachers used a process
approach to writing and were considered
excellent teachers by their school systems.
Data were collectad on teacher and student
behaviors during the computer augmerted

Regardlessofhow the teachers approached
the teaching of word processing skills, or
how much they tried to focus on writing
skills, using the word processor itself re-
mained a major preoccupation for students
throughout the year. For example, teachers’
time spent on teaching or helping students
with word processing mechanics compared
to writing remained about the same in Aprit

as it had been in January. The researchers
note that so much time had to be continyally
given 10 troubleshooting word processing
problems that “relatively little time™ was lefi
to focus on “the process and content of stu-
dents’ actual writing.” File mansgement
created persistent difficulties, probebly be-
causethe children lacked s conceptual undes-
standing of what happened to their writing
afterthey typedit. The article discusses other
withexcellent strasegies for insegrating writ-
ing objectives with machine skillz in ways
that reiate clearly to the redurzon of these
difficulties.

This is a type of resear:h study that [
especially endocso—one that blends theory
and practice. I recommend it to any teacher
intending to incorporan: the use of word
processing into the development of students’
writing skills, regaxdless of the students’
age. To obtain the study write to the authors
at “The Writing Process;” Educational De-
velopment Center, Inc., 55 Chapel Strees;
Newton, Massachuserts 02160.

The following study also reiates to teach-
ing the mechenics of word processing and
suggests another approach that can help give

teachers more time to focus on writing. 1n-
steud of software use.

Cortese, 1.G. (1988). Testing rwo methods
of instruction to successfully execute intro-
ductory steps of WordPerfect. Unpublished
report, Moatana College of Mineral Science
and Technology.

Ms. Cortese also was concerned with the
amount of time required of writing teachers
todeal with word processing mechanics. She
worked with teachers of older students and
developed an audio tape tutorial which she
subsequently showed to be as effective as
teacher-intensive instruction. For informz-
tion about her materiais, write to her at the
collegenamed above, Butte. Montana 59701.

Cooperative Learning As a
Computer-Use Strategy

Dalton, D.W. (1988, Apnl). The effects of
cooperative learning siate;ties on achieve.
ment and attitudes during interactive video.
Paper presented at the annual meeting of the
American Educstionsl Research Associa-
tion, New Orleans.

Thisstudy focused ona variety ofdifferent
ways that students can use an inteiw,ave
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video. The students were 98 fifth-and sixth-
graders who worked with interactive vidao
in which the pacing of laseon pressniznion
was either leamer controlled or computer
controlled. In addition, students had to work
cooperanively in either same-sex or mixed.
sex groups.

Overall. students with leamer control
outperformed computer coatrolled students
ofl & posttest, a result consistent with other
research. This study makes special a contri-
bution in going beyond a conglomerate re-
sultto investigate learning more closely. For
example, when an “instructional efficiency"
ratio was caiculated, dividing achievement
score by time spent on the lesson, there was
no difference berveen the groups. This sug-
gests that it might be the additional time
involved when students can controf the pace
of a program that is the critical aspect rather
than the interaction itself,

Also valuable was an investigation of the
types of interactions students engaged in
when using the materials. The additional
timeavailable inlearnes-control cooperative
leaming was ofien used for increased off-
task behavior compared to the computer-
controlled situation, a finding that suggests
to us that providing interactive, cooperative
situations in itself may not always result in a
better leaming experience.

Finally, significant differences were found
in the behaviors of male-male, male-femnale,
and female-female pairs, particularly in that
male pairs tended to hurry through interac-
tion. turning it into a competitive activity
relative to neighboring groups, and often
showing difficulty in cooperating or taking
turns. The conclusion of this is that boys may
need more explicitinstruction in cooperative
behaviorinorder to prevent them from speed-
ing impulsively through a compuser-use
expenence. For more information, write to
the researcher at the Center for Educational
Technology, Florida State University, Tal-
lahassee, FL, 32306.

The foilowing study also focuses on coop-
erative problem-solving, thistime using tran-
scripes of dialogues between 72 pairs of 10-

12 year old students engaged in cooperative
problem solving tasks.

Erkens. G.. & Bamard, Y.F. (1988, Apni).
Computer simulation of informanon ex-
change during cooperanve p. oblemsolving.
Paper presented at the annual meeting at the
American Educational Research Associa-
tion, New Orleans,

Erkensand Bamard give acareful analysis
of students’ verbal interchanges in order to
build a mode] of problem solving and infor-
mation exchange and 10 develop simulstion
programs that model students in such inter-
actions, the goal of .he research is to build an
“intelligent” program with which the student
can interact on new problem solving tasks
where interaction is required. For more in-
formation. write to the researchers at the
Department of Educational Research. Uni-
versity of Utrecht, Heidelberglaan 2, 3584
CS Utrecht, The Netherlands.

Pretests and Compater-Based 1’ ~2Ty
Learning

Dalton, D.W.. Goodrem, D.A., & Olson,
JR. (1988, April). ke effects of computer-
based mastery pretes.: on learmer achieve-
ment and motivation. Paper presented at the
annual meeting of the American Educational
Research Assocuation, New Orleans.

In this study 120 fifth-and sixth-grade
students used tutorial sofcware to leam new
content (divisibility rules). The only differ-
ences in their experiences were that some
were first given & 20-item timed pretest:;
others took the same pretest, but with the
pmtestmdingnsomumesmdm:gotﬁve
wrong; and others had no pretest at ail. Stu-
dents were given a mastery posttest and a
“motivation scale” after the lessons on the
computer were finished.

No gender differences were found: how-
ever, learners who had to work through the
entire protest first did less well and were less
motivated than the other students. The au-
thors conclude that students often got frus-

85

87

trated doing oretestquestions which thev did
not understand. and did not understand the
role of a pretest as a diagnostic tool. Being
able to exit early from a frustrating expen-
ence appeared 10 have better resuits. The
authors make a number of other useful
comments about the design of pretesis for
computer-based instruction. Write to Dalton
atthe address given eartier in this column for
more informanon about this study.

Face-to-Face versus Electronic Mail for
Peer Responses
Stroble, EJ. (1988, April), A look at writ-

ers’ commenss shared on computer screens: .

Can electronic mail facilitate peer group
response? Paper presented ot the Annual
Meeting of the American Educational Re-
search Associstion, New Oriesns.

What are the advantages and disadvan-
tages of having students contribute peer re-
spesse and suggestions about each others’
writing in face-to-face group discussions
compared to electronic mail? In this study 20
student teachers participated in both types of
communication. Although there were some
variations, writers received equal numbers
of comments in the two modes of communi-
cating, apparently made similar use of ad-
vice given in both modes, and generated
final compositions of comparable quality.
The author sees this as promising support for
the use of telecommunications as an instruc-
tional tool, particularly in situations where it
is difficult for students to be present at one
time and in one place, or for students who
prefer to construct a written response rather
than engage in oral comwentary. However,
the study points out some potential difficul-
ties of electronic messaging in this context:
“Simultaneous threads of discourse™ must
be unraveled and a moderator should occa-
sionally intervene to summarize the flow of
the discussion and to prompt more participa-
tion. The study gives some useful strategies
for these types of interventions. For more
information, write to the author at Northem
Arizona University, Flagstaff, AZ 86011,
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In this month's Research Windows we discuss three studies dealing with various
charactenistics and effects of educational software. a swudy relating to the
implementation of curriculum materials. and a study of user mustakes when inter-

acnng with databases.

Color a3 a Significant Variable

Hativa, N.. & Teper. A. (1988). Differential
effectiveness of three color treatments in
leaming geometric concepts via computer-
guided teaching. Journal of Educaional
Computing Research. 4(3). 303-320

Judging from the consistency with which
color is used in educational software, there
appears to bea belief that color hes apositive
effectonat least motivation but possibly also
on leaming. Hativa and Teper survey the
research that has been done on the use of
color in educational media other than com-
puters—surprisingly little has been done
specifically on the use of color in
educational software—and from the results
of these previous studies hypothesized that
purposeful use of color © ~ cueing would
increase learning e than the
indiscnminate useof col. " the omussion
of color, and that this effect would be strong-
est for low-ability students. They also hy-
pothesized that students would have more
positve attitudes toward learning with color
than without.

To test these hypotheses, a well designed
study was conducted. Computer-guded
teaching—a method in which the computer
serves as an "electronic chalkbarrd” to pres-
ent questions. aniinate demonstrahons, and
show real-life applications—was used in
each of three groups. The software was used
in whole-class settings, with the same teacher
following the same script in each of the
classes. The scnipt was for a 40-minute le3-
son on special parallelograms. The only
thing that differed i the lessons was the use
of color in the software. One treatment -
volved six colors used for purposeful cueing,
such as for indicating opposite sides in the
parallelograms. The second treatment used
the same stx colors but without zny meaning
relative to the content. The third group used
the same software but only in a monochrome

version. One hundred and nine students from
four heterogenous ninth-grade ciasses in a
suburban Israeli secondary school were ran-
domly assigned to the three groups. Great
care was taken to anticipate the possible
confounds that could influence the study.

The results supported the hypotheses. In
addition, all students gained a significant
amount of geometric understanding after
only the 40-minute lesson wich a single
computer used in the whole-class setting,
and retained their understanding when given
a retention test a month later. However, the
purposeful color group did significantly
better than either of the other two groups on
boththe immediate testand the pretest. Also.
as predicted. it was the lower-ability students
who benefinid most. Also, students had
more positive attitudes about learning from
software with color than without. I recom-
mend this study, both as a model of excellent
design and science and as a practical contri-
bution 10 our knowledge about significant
variables that affect the impact of computer
use in education. For more information.
contact Dr. Hativa at the School of Educa-
tion, Tel Aviv University. Tel Aviv. 69978,
Israel.

Perceived and Actusl Effectiveness of

Software

Jolicoeur, K., & Berger. D.E. (1988). Imple-
menting educational software and evalu-
ating its educationai effectiveness: PartI1.
Educational Technology, 28(10). 13-19.

Surprisingly few studies compare the
effect of different commercially available
software packages on student leaming and
retention. [n this interesting study, 430 fifth-
grade students from eight Southem Califor-
mua schools used one of four different speli-
ing programs and one of fou: different frac-
tion programs during a four-week period.
The spelling packages—iwo of which were

games and two of which were tutonals—
eachinvolved the same set of spelling words.
words that were not otherwise being drilled
in the children’s classrooms. The fracuon
programs—also two games and two tuton-
als—supplemented classroom work in frac-
tions. Half the students used the spelling
programs during the first two weeks and then
the fraction programs for the second two
weeks. The order was reversed for the other
half of the students. Students were pretested
priorto any use of the software.and atthe end
of Week 2, on basic fraction concepts andon
the spelling words. A retentior: test was
administered after the computer use finished.

At the end of Week 2, as expected. stu-
dents using the spelling sof:ware did bettet
on the spelling test than students who were
not using it, and students using the fraction
software did significantly better on the frac-
tion test than students not using the fraction
seftware. Thus. overall. the software con-
tributed to student leaming. However. the
effectiveness of the vanous packages vaned
widely. SVE Fracrions.atutorial. was by far
the most effective fraction software. fol-
lowed by EduWare Fracnions. alsoatutonal.
The Davidson Spell [t/ tutorial was the most
effective speiling program. followed by the
Spell It game. There was generally no dif-
ference between tutorials and games in over-
all effect on learning. There were no gender
differences in learning, inattitude toward the
learning value of the software, or .2 effects
related to the fraction software. Girls. how-
ever, rated the spelling software more posi-
tively than did t» boys. The teachers and
students were _.«ed to rate the software
based on what they perceived its educational
value to be, and this generated one of the
most interesting results of the study. Neither
students or teachers were able to judge the
educational impact of the software
after fourweek's use. Forexample, teachers
gave the most effective speiling program the
fowest effectiveness rating, and the corre-
lation between students’ leaming and stu-
demis’ ranking of how much they thought
they leamed from parncular programs was
virtually zero. 1he authors feel this implies

that “students should not be left on their own
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todetermine the order and parts of a software
program tiey will use™ (p. 18). For more
informauon. wnte to Dr. Jolicoeur at Lehrer
Associates. 4208 Dundee Dnve. Los Ange-
les. 90027.

Strategies for Curriculum Integration

van den Akkar. J. J. (1988). The teacher as
learner 1n curnculum implementation.
Journal of Curriculum Srudies. 20(1). 47-
55.

This study deals with 2 comparison of
strategies that help teachers implement -
novative practices in their classrooms. It
begins with a careful examination of the
teacher as leamner. particularly in the context
of leamning to implement innovative educa-
uonal materials in the way they were in-
tended 1o be used by their developers, Two
different strategies were tried. [n one. the
teacher support materials focused on guid-
ance for the wacher’s actions with specific
1deas for delivering a lesson. Possible im-
plementation and managenal problems that
the teacher might encounter during the les-
son were described and strategies given for
avoiding or minimizing. A second set of
teacher support materiais focused much less
on specific practical guidance but instead
gave the teacher a broad variety of back-
ground information and ideas for classroom
activities.

A sample of 40 tescher volunteers was
randomly divided into a group using the
“implementation” materials and another
usug the “ideas™ materials Teachersin both
groaps spent about the same amount of time
reepanng for their lessons (involving inno-
vative aspects of using discovery leaming in
science classes): however. the implementa-
tion materials group taught their lessons
“much more in accord with the intentions of
the curricuium developers.” particularly
with respect to “creating and mantaining the
intended inquiry approach throughout the
lesson.” Teachers in the other group ofien
“lost their gnp on the stream of events and
were overwhelmed by them, or restricted
themselves to handling organizational prob-
lems and assumed a more withdrawn atti-
tude” (p. 53). Students in the implementation
group spent S0% mor: time on task than
students in the group whose teachers did not
have implementation guidance in their les-
son materials. Most interestingly. the “non-
implementation™ teachers adapted the les-
sons to their own routines. while teachers in
the implementation groups adapted their own
roles to the intentions of the innovative

models.

This study does not in itsetf deal specifi-
cally with computeruse. However. the same
team of researchers has done replications of
the approach in the contex: of support mate-
rials for innovauve uses of computers in
education and have had similar resuits, 1
recommend this article because the com-
puter-specific study 1s not yet available in
published form. The work is carefully devel-
oped in the context of curricnium theory and
practice. For more information about the
approsch t0 support materials development.,
contactthe authceatthe University of Twente,
Department of Education. Postbus 217.
7500 AE Enschede. The Netherlands.

Intersctive Fiction for Reiuctant Readers

Lancy, D. F.. & Hsyes. B. L. (1988). Interac-
tive fiction and the reluctant reader. Eng-
lish Journal. November. 42-46.

Interactive reading software has various
characteristics. Its users must explore some
territory that they read about on the com-
puter; keep track of various items and clues
encourtered: use problem solving skills: and
interact with the software, cither through
multiple choice options or by entering com-
mands that must be spelled correctly and
that must respect a limited syntactical envi-
ronment. Mainly, however. interactive read-
ing software requires the studentto do acon-
siderable amount of careful reading. Lancy
and Hayes note that the average fifth-grade
child reads books for four minutes or less per
day. and conducted an exploratory study to
see if children below this average in terms of
interest in reading would use interactive
reading software and thus participate insome
form of reading activity for significantly
longes periods of times than they would
otherwise spend on reading. They worked
with eight children. grades S to 9, for three
hours a day over four weeks. As hypothe-
sized, they found that these reluctant read-
ers were “deeply engrossed” in using their
programs. making no complaint about the
considerable amount of reading that they
had to do in order to use the software. The
authors add some useful suggestions for in-
corporating interactive reading software into
reading time in school and also give a list of
25 interactive fiction packages which have
been attractive to children and tested in the
school setting. For more information. con-
tact the authors at Utah State University.
Logan, Utah, 84322. (Dr. Lancy is currently
at the Faculty of Education. UWI. St. Au-
gustine. Trinidad, West [ndies.)
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Natural Language Queries and Databases

Reiiiy. R.. & MacAogain. E. (1988). Pocrly
formed input and miscommunication in
natural-language keyboard dialogue. An
exploratory study. Computers in Human
Behavior. 4, 275-283.

What sosts of errors or miscommunica-
tions do users make when given the opporw-
nity to interact with a database whentacy can
use natural language queries? In thic .udy.
21 adults, all efficient typists. wers observed
over ten hours as they interacted with a
daabase srogram to do some particular tasks.
All of their inpus were retained by the soft-
ware for subsequent analysis. They could
use natural langusge to enter their instruc-
tions. Four hundred seventy-six “utterances™
were entered during the study. The median
utterance length was 10 words. 1ll-formed
utterances included many misspellings (186
in 134 of the utte;ances). and “extra gram-
maticalities,” (missing words, spurnous
words, out of order words) appzared in 40%
of the input. The missing word types include
emrors such as “Copy new files my direc-
tory.” Spurious word examples included.
“Cogy if you would be so kind the new tiles

to my directory please.” Word order errors
were of the nature. “New files to my direc-
tory copy.” The users apparently “expect the
computer to be able to cope with telegraphic
input” (p. 281). Such insights make this
study helpful to those who will be teaching
students about database query and usage.
The first author can be contacted at the Edu-
canonal Research Center, St. Patrick's Col-
lege. Dublin 9. Republic of Ireland. =2

(Dr Betty Collis. Department of Educa-
tion. Umiversity of Twente. Postbus 217.
7500 AE Enschede. the Netherlands.|
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This morth's studies cover a vanety of interesting focuses: word processing, CAl.
Logo. problem solving with computers, and learner comrol in CAl. Each contrib-
utes a valuable perspective. As a set. the studies are parncularly good examples of
thoughiful and productive research -:sategies.

Does the “Look” of Word Processed Text

Influence Marks?

Peacock. M. (1988). Handwr:ting versus
word processed pnnt: An investigation
into teachers’ grading of English lan-
guage and literature essay work at age
16+. Journal of Computer Assisted
Learning, 4, 162-172.

This is a fascinating study. It addresses the
extent to which the subjective impact of
word processed print can influence grades
teachers assign to the text.

In England, senjor students submit essays
to national grading boards on standardized
topics. Some of these are general language-
use essass, others are essays on specific
works of literature. These essays are graded
orascaleof 1 (top)to 5 by a team of trained
examiners. In this study, eight essays were
chosen from this collection, four represent-
ing work graded as very good (“1” or “2™)
and four representing papers graded as
weak (“4™). Half were language, half were
literature essays. A total of 411 expenenced
teachers. participating in various confer-
ences, were asked to read the eight essays
ard grade them (the grades given by the
examining team were not indicated on the
essays). All the teachers were famuliar with
the five-pcint scale. The interesung thing is
that haif of the 411 teachers were given
photocopies of the original handwnitten es-
says. the other half were given the same
essays, but in print (word processed) form.
No corrections of spelling, grammar, or
punctuation occurred.

The results sce clear-~teachers assigned
higher grades to the essays in print form than
they did to the same essays in handwritten
form. This was particularly true for the
language essays onginally graded as weak

{(“4™. Only 10% and 1% of the teachers
reacting to the handwritten versions of these
essays upgraded them to “3,” but 50% and
20% of those responded to the printed ver-
sions gave them *3.” Dverall, average marks
wentupa whole grade when teachers reacted
to the word processed copies, with the ex-
ception of the essays already atthe 1™ level,
which stayed at the “1” level.

There can be two ways to interpret this—
perhaps word processing frees teachers from
details of presentation so that they can better
see the “true” worth of the writing, or that
teachers are perhaps too easily influenced by
appearances, In cither case, word processing
1sto the students’ advantage! Formore infor-
mation, write Mr. Peacock at TVEI Evalu-

ation Unit, School of Education, University -

of Leeds. LS2 9JT, UK.

Differential Effectiveness of CAl

Hativa, N. (1938). Computer-based drill and
practice in arithmetic: Widening the gap
between high- and low-achieving
students. American Educational Research
Journal, 25(3). 366-397.

I have reported carlier about a similar
study by Hativa, buther work is so useful that
it1s worth noting a new and accessible report
by her that has recently come out.

Hativaandhercolleaguesclosely observed
seven children using CAI mathematics drill
and practice, cperating under a sophisticated
management system during approximately
40 sessions of interactions. She presents her
analysis in carefully done case study form.
(Her methods. I believe. can serve as a
model for this type of research relating to
computers in education.) What shie explores
is the prermise, often cited in research sum-
maries, that drill and practicc on computers

Betty Collis

is pamcularly helpful for low-achieving
students. She found the opposite. In this
study she tries to better understand the proc-
esses that make work with the CAl system
more effective for the capable students and
relatively less effective for the weaker stu-
dents.

She found that the able students displayed
various qualities, unreiated to mathemaucs
as such. that the less able students did not
display to nearly the same degree, These
included good memory. ability to leam trom
mistakes, aggressiveness in asking for help.
andpersistence. [n contrast, the lower-achiev-
ing students were much more likely to make
“child-machine” errors (pressing the wrong
key cven while saying the correct answer:
pressing a key t00 heavily, resulting in the
repetition of a digit, etc.). Both groups of
students did about the same amount of prac-
tice per session, and both groups had about
the same error rate on the first new problem
in a level. The difference in subsequent
success rate seemed highly related to che
reasons mentioned above, reason3 whichcan
influence performance in computer use n
general. Contrary to our usual expectations
about CAI offering particular help to lower-
ability students. it may in fact widen the gap
between those with the flexibility to adapt to
a new medium with aiready developed
problem solving skills, and those with less of
these attributes.

Hativa concludes that, given our current
level of intelligent CAI there will always be
some students who benefit from a certain
type of computer expenience and others for
whom the medium creates new difficulues.
Her work highlightsthe value of looking “for
reiationships between different modes of
operation of CAl systems and their effec-
tiveness for students who differ ir leamning
styles and aptitudes” (p. 395). Hativa's ad-
dress is School of Education, Tet Aviv Uni-
versity. Tel Aviv 69978, Israel.

Logo and Cognition
Lehrer. R..Guckenberg, T.. & Lee. O. (1988).
Comparauve study of the cognitive
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consequences of inquiry-based Logo
instruction. Journal of Educational
Psychology. 8{(4). 543-553.

It is now an old question: Does Logu
contribute to the development of children’s
intellect? From the extensive research which
has been done on this question, we know that
any effsct of Logo on thinking skills is
strongly influenced by a number of critical
variables, such as the insructional method
used in conjunction with Logo experiences,
and the “cultural climate” of the classroom.
This study attempts to snticipate many of the
problems often associated with interpreting
the effects of Logo.

Forty-fivethird grade children were ranked
on mathematical ability and then assigned to
three instructional situations, two involving
Logo and the third an attractive array of
commercially available “problem solving™
software. One of the Logo groups focused on
programming strategies to solve graphics
problems and'the other on using Logo to
solve geometry problems. Children, work-
ing in pairs, had 47 half-hour instructional
sessions, built around a common
instructional methodology based on “in-
quiry-based mediation.” Ir: all three groups,
instructors presented problems, asked lead-
ing questions, helped children apply strate-
gies appropriately. and generated counterex-
amples to “entrap” children’s misconcey-
uons. In addition. children had an average of
71 additicial independent practice sessions
at computers in their own classrooms during
the seven months of the experiment. The
same instructors rotated among all three
grouy's.

Given all this care about the research set-
ung, what was found? There was no evi-
dence of a “learning to leam” phenomenon
nor was there any differernce between the
three groups on a general problem solving
task. However. children in the Logo groups
“planned more effectively” and “repre-
sented the planning task differently” than
did the control children. Logo pasticipation
in either group was seen as leading 10 in-
creased understanding of geometry relative
tothe non-Logo children. However, “experi-
ence with Logodidnotseemtoalterchildren’s
conceptions of the role and nature of errors
or to bring about other notable epis emologi-
cal changes” (p. 542).

There are other interesting conclusions in
this study. For more information contact the

first author at the Dv.partment of Educa-
tional Psychology, University of Wisconsin,

1025 West Johnson Street, Madison. Wis-
consin. 53706.

Are Students Really Problem Solving
When They Use Problem Solving Soft-
ware?

Safrit, M. J.; Ennis. C. D.. & Magle. F. J.~

(1988). The use of problem solving skills
in computer-gided instruction: An
evaluation. Journal of Computer Assisted
Learning, 4, 227-243.

As we know, there sre many pieces of
software described ss providing problem
solving experiences for stucents. In addi-
tion, it has been frequently hoped or believed
that students may develop better problem
solving skills through computer activities.
In this study the developers of software de-
signed to require use of higher-order cogin-
tive processing. oc problem solving, from
the user have takenconsiderable careto try to
confirm the actual engagesment of these sorts
of thinking among students using the soft-
ware. The study is very interesting and help-
ful in the way it first analyzes problem solv-
ing activity and then employs careful and
innovative procedures to capture and ana-
lyze students’ thinking processes as they use
the software.

The conclusions are encouraging—the six
undergraduste students who were involved
in the study “frequently used explicit prob-
lem solving strategies o synthesize informa-
tion” (p. 237) as they used the program. They
also noted that three students consistently
chose a problem solving strategy that
invoived making use of tables and tutorials
that were available in the program while the
other three students made little use of these
supportoptions, and when they did make use
of them, made more errors than when they
growing awareness of the way individual
differences interact with computer possibili-
ties. Supplying extensive libraries of support
material, a festure of some current pro-
grams, may not be & necessary or desirable
feature for some leamers. The researchers
also found the strongest evidence of high-
level thinking occurring during the students’
first exposure to the program, even though
situations in the program varied. Thiz may
suggest that figuring out the demands of the
software was as much of & problem solving
experience itself as is the substance of the
program. I recommend this study because it
shows a promising approach toward a proce-
dure for evaluating claims or hopes about
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students. computer use, and higher-level
thinking. Write to the first acthor at the
School of Education. Depantment of Physi-
cal Education and Dance. 2000 Observatory
Drive. Madison. Wisconsimn. 53706.

Learner Control versus Program Control

Carrier. C. A.. & Williams. M. D.(1988). A
test of one leamer-control strategy with
students of differing levels of task persss-
tence. American Educacional Research
Journal. 25 (2), 285-306.

The purpose of this study was tocontnbute
10 & better understanding of the conditions
under which granting of lcamer control i a
tutorial program will be beneficial to stu-
dents. The authors begin by noting that pre-
vious research on leamer control has yielded
inconsistent results relative to its advantage
over program-controlled pacing. sequence.
or amount of practice. They suggest a more
helpfu! model for understanding the situ-
ations in which leamner control is beneficial
involves the amount of materisl studied.
relevant leamer chazacteristics (particularly
“task persistence™), types of leamer deci-
sions allowed, and psychological reaction to

being given a choice.

To test some aspects of their model. 114
sixth-graders participated in an experiment.
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All the students initially interacted with a
computer tutcrial on “propeganda tech-
niques™ used in advertising, in which they
were allowed 10 select any quantity of prac-
tice or exampies (full leamner control). Based
on their level of choice, they were placed
into four groups reiative to the tendency the
user has to try various aspects of & program.

This tendency is described as “task persis-
tence.” I am not sure [ agree with this label.
However, within each of the four levels,
students were randomly assigned to on¢ of
three versions of the remaining parts of the
propaganda tutcrial: full ieamner control,
enforced exposure to all exampies, or mini-
mal exposure to exampies.

* The analyses of resuits are complicated
and perhaps overextend what can be tzken
i from one experiment: however, two out-

comes are particularly interesting. Overall,
- leamner control was more beneficial than
L program control. even when amcunt of
material read was controlled for. Alsc, high-
and low-persisting students performe d more
> poorly than the medium persisteni¢, groups
' for the two program-control cptions.

This curvilinesr result is interesting in that
it suggests that viewing relatively more
matezisl can lead to inefficiency rather than
benefit. In this study, this pattem was not
sustained for students given the chance to
make their own decisions about quantity of
example material. The study is useful to
those who wish a sophisticated examination
of the leamer control aspect: as we have seen
in many other contexts, it supports the vaiue
of a cerain computer opdon for some
. students but not necessarily for others. For
% more information, contact the first author at
: the College of Education, University of
Minnesots,104 Burton Hall, 178 Pillsbury
Dr.. SE, Minneapolis, MN 55455. %

3 (Benty Collis, University of Twente, De-
Eh partment of Education, Postbus 217, 7500
AE Enschede. The Netheriands.|
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Research Retrospective: 1985-1989

This column marks the end of my fourth
year of writing “Research Windows.” In-
stead of my usual format—summarizing
individual studies—I{ have decided this
month to look dack over the four years and
180 studies [ have reviewed, with the idea
of identifying trends and messages. I will
consider the studies in various groupings
before concluding with some overail com-
ments. The groupings are somewhat arbi-
trary. as many studies could be classified in
more than one way.

[ use a code to refer to the studies: Year/
Month/Position in column. For example. 86/
372 means the second study reported in the
March 1986 issue. 87/8-9/3 means the third
study reported in the August-September
1987 issue. and 37-88/12-1/4 means the
fourth study mentioned in the December-
January, 1987-1988 issue. The reference
section lists all the studies under a particular
heading. I have placed an asterisk (*) next
to studies [ think are particularly interest-
ing.

Curriculum-Related
Instructional Support
Language Arts
Within this category. the largest singie
group relates to word processing (15 stud-
ies—see (1) in the references for a listing).
The major trends are that students like word
processing, they like writing better with word
processing than by hand, and even young
children can be effective users of word proc-
essing. However, it is also clear that stu-
dents are not likely to make effective use of
word grocessing without explicit instruc-
tion about revision away from the computer.
More generally, the impact f word proc-
essing 13 strongly dependent on the teacher.

by
Berty Collis

In terms of practical application, the study
coded 89/3/1 is an excellent example of
how research can help teachers make better
use of word processing in the classroom.
Four studies relate to keyboarding (2).
Their general conclusion: that even young
children can acquire functional keyhoard-
ing skills, sometimes only through regular
computer use, not formal instruction. How-
ever, such skills can fade quickly without
practice. Three studies examined the “Writ-
ing to Read” system (3) and found good
impact on at least some aspects of writing,
no particular improvement on usual reading
achievement, and some ponts of criticism
of the overall system. One study (4) was
particularly interesting in that it noted the
many new vocabulary words that occur in
the context of using educational software
but that are not yet systematicaily included
in traditional reading word lists. Seven stud-
ies (5) looked at language skill develop-
ment in language disadvuntaged or disabled
students. These studies were consistent in
finding positive results related to computer
use.
Finally. three studies looked at computer-
augmented functional communicsiion (6)
and found positive resuits for communai
writing and writing with telecommunica-
tions, particularly with disturbed adolescents.

Mathematics (not associated with pro-
grammisg)

Eleven studies examined CAI in mathe-
matrics drill, all with younger students (7).
Most show a positive impact on both
achievement and attitude, but the more re-
cent studies offer a more critical insight. For
example. the last three studizs listed in (7)
are excellent cicse examinations of CAI in

terms of its dift:e:'ennal effectiveness for high
and low ability children an¢ in companson
with paper and pencil dnills.

Science

With two exceptions (8). science related
studies generally reiated to simulations (%)
or to Microcomputer Based Labs (10). The
13 simulation studies are encouraging. Stu-
dents can leam well with simulations, but—
and this point comes out consistently—they
need guidance. The teachers' swrategies for
instructional integration of the simulation 1s
a key factor.

The five studies on MBLs are also very
encouraging, even suggesting that this is
perhaps a major growth area for computer
applications in instruction. Results are par-
ticularly good in relation to students’ devel-
opment of graph interpretation skills.

Other Learning Focuses

Databases

The six database studies (11) feature a
variety of perspectives but all attest to the
difficulties learners may have asking “gooa™
questions of a database. The studies show
that search strategies are reluted to vanous
personal characteristics: that on-line “coach-
ing" offers good potenual: that, with gud-
ance, leaming disabled students can make
good use of electronic searching: and that
database use integrated with classroom in-
struction can transfer to strengthened “proc-
ess skills” relating to the evaluation of in-
formation.

Preschool

Six studies focus on preschoolers and
compnter use (12}, The results are all gently
positive, parucularly vith regard to social
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inieraction. The children n these studies arc
comfortable with computer use and gener-
ally display the same social behaviors around
the computer as they do around other activi-
ues.

Logo

Twe trends are clear in the 12 Logo stud-
ies (13). The teacher and the level of in-
structional support given to students using
Logo are critical variables in influencing
progress, and skills acquired in the context
of using Logo are not likely to transfer to ¢i-
ther particular n:athematics insights or cog-
nitive gains without instructionsl direction.
These findir:gs are also supported ir: a re-
search summary articls (88-89/12-1/2).
Another finding that appears in a number of
studies is that young leamers have diffi-
culty with the angle-related concepts in
Logo. even with good supportive tesching.
Another trend is clear: Logo research itself
is getting better, from a design perspective.
The many limits 0 generalizability that fre-
quentty appeared i1 earlier Logo "testimo-
nials” are now better controlled. and the
results show Logo to be a good tool. but not
one which most students will use to much
advantage on their own.

Programming and Computer Science

These are also topics where we have some
disappointing trends (relative to early pre-
diction about the potential of programming
to improve higher level thinking). Most of
the eight studies relating to (non-Logo) pro-
gramming (14) fail to find any significant
impact of programming expenences on
anything else. Six studies looked at pro-
gramming and computer science instruction
more closely (15) and fourdd that students
need strong instructional guidance, particu-
larly with respect to dzveloping habits of
thorough planning before hands-on coding.
Flow charting is secn as having a negative
impact on subsequent achievement.

Software

Design Festures

The general conclusion I draw from the
20 studies dealing with “design features”
(16) is that any feature will be more helpful
to some leamers than to others. By design
features [ mean options in the program, such
as animation, screen display decisions. feed-
back strategies. display time. pacing. input
alternatives. learner control, help options.
responses to incorrect answers, uses of color.
and so forth. Hativa’s paper (87/8-9/4) is

especiaily good 1n that it shows cieariy how
vanous design decisions can work to one
student’s disadvantage at the same ume that
another student can do well with them. The
key conclusion here, [ think, is to offer flexi-
bility in options within software to accom-
modate individual differenzes in learners.

Evalusdon

Only five studies dealt specifically with
software evaluation (17). In general, they
confirm that sofiware evaluation hes a large
degree of subjectivity to it and that proce-
dures to help teachers beer evaluate soft-
ware need to be found.

Teacher-Focused Studies

Surveys

Sevrn of our studies lcoked at surveys of
teachers’ uses of computers (18). They gen-
enally conclude with the same observation:
teachers support the value of cotaputer use
in instruction, but are not yet making much
use of it themselves. Often lack of appropei-
ate teacher training is given as a major rea-
son.

Teacher Training

There is general agreement in the five
teacher training studies (19) that effective
inservice should relate inservice experiences
to classroom instruction, and should also
involve some hands-on activities. The stud-
ies we reviewed include some inncrvative
techniques for inservice but acknowledge
that teacher training remains a difficult prob-
lem.

Support of Impiemeatation

Perhaps the major trend | see emerging in
the research cver the last four years is the
growing recognition of the impat of a
complex set of “implementation variables”
on any subsequent impact of computer ex-
periences on students. Many of the studies
acknowledge this, but four fucus specifi-
cally on these implementation variables (20).
Three additional studies offer some effec-
tive strategies to anticipate implementation
problems (aiso 20). Fullan's paper (87/1/4)
is an excellent study in this respect. He and
his colleagues synthesize a large number of
studies and conclude that we have “vastly
underestimated how difficult it is for teach-
ers to implement the changes new technolo-
gies will require in practice.”

Other Topics
The seven studies relating to gender (21)

generaiiy conciude that, after a certain age.
more males than females make use of com-
puters. and that females tend to preter coop-
eranve- rather than competitive computer
activities. Four of the studies were nterest-
ing summaries of research (22). Two siud-
izs related to cost-etfectiveness (23). a topic
I predict will come into more and more
focus, as I think it is inevitable that we will
have to more systematicaily jusuty the ume
ard money that we spend on computer ac-
tivities in school. The attennion given to
cost-effectiveness in the OTA (Qffice of
Techinology Assessment) report—ict re-
viewed in “Research Windows "~is [ think
an indication that more reliable indices of
the impact of computer use in education are
going to be called for. The remaining 11
studies (24) cover as many topics; space
does not ailow me to summarize thern here.
Let me say, however. that [ found Mably's
work on the potential of interactive video
(89/2/3) to be especially interesting. as I
predict this is ali 0 going to become a growth
ares in the fuv.re.

In the first ssue of this year (88/8-9/1). [
made three gevierslizations about trends and
progress in research relating to the applica-
tion of computers in education. After re-
reading my 180 reviews of studies for
“Research Windows™ for the last four years.
I still enderse the same three generaliza-
tions:

+ There are no easy answers or simple
conclusions about the impact of com-
puter use in education.

* Teachers are critically important in
whatever happens when computers are
used in education.

¢ Classroom implementation of comput-
ers is a complex and often challenging
task.

To this list, however. [ would add another
genenulization: computers have and continue
to be remarkable catalysts for educational
excitement and growth,

I have benefitted a great deal from the
discipline of writing “Research Windows™
each month. The time has now come to
retire from the column. but not from my
commitment to help build bridges between
theory and practice. It is exciting to waich
these bridges going up all over the world.

S

[Benty Coliis, Department of Education,
University of Twente. Postbus 217. 7500
AE Enschede. The Netherlands. BITNET:
TOCOLLIS@HENUTS]
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Telecommunications: Make the connection.

Whether you want to hook up with a teacher in
Kenya, or a teacher across town, ISTE's Telecommu-
nications in the Classroom will help you make the
connection.

Authors Chris Clark, Barbara Kurshan, Sharon
Yoder, and teachers around the world have done your
homework in Telecommunications in the Classroom.
The book deta’ls what telecommunications is, how to
apply it in your classroom, what hardware and
software you'll need, and what services ara available.
Telecommunications in the Classroom also includes a
glossary of telecommunications terms and exemplary
lesson plans from K-12 teachers.

Telecommunications in the Classroomis an
affordable, informative resource for workshops,
classes, and perscnal use.

Make your connection today with ISTE's
Telecommunications in the Classroom

ISTE, University of Oregon, 1787 Agate St.,
Eugene, OR 97403-9905; ph. 503/346-4414
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They have creativity in their little fingers.

Probably more than you realize. To help you cap-
ture some of that creativity, Randy Boone has
compiled Teaching Process Writing with Computers.

This collection includes:

research and position papers

lesson ideas

keyboarding

reviews

articles from The Computing Teacher and
The Writing Notebook.

Randy Boone highlights ideas for teaching process
writing with computers in the introduction, making
Teaching Process Writing Computers an ideal tool for
university courses, inservice workshops, or asan ef-
fective resource for classroom teachers.

® & & @ o

Make creativity a state of being.

ISTE, University of Oregon, 1787 Agate St.,
Eugene, OR 97403-9905; ph. 503 / 346-4414
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Based on four year. of reviewing research
for her popular column in The Computing
Teacher, Betty Collis now pulls it all to-
gether. This timely synthesis identifies key
trends and issues relevant for all com-
puter-using educators. A must resource in
the coming years. Includes an extensive
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The International Society for Technology in Educatior tou
larges: international non-profit professional organization se
are dedicated to the improvement of education through the

Drawing from the resources of commit-
ted professionals worldwide, ISTE
provides inforrration that is always
up-to-date, compelling, and relevant to
your educational responsibilities.
Periodicals, bcoks and courseware,
Special Interest Groups, Independent Study
courses, professional committees, and
the Private Sector Council all strive to
help enhance the quality of information
you receive.

It's a big world, but with the joint efforts
of educators like yourself, ISTE brings it
closer. Be a part of the international
sharing of educational ideas and
technology. Join ISTE.

ches all corners of the world. As the
rving computer using educators, we
use and integration of technology.

Basic one year membership includes
eight issues esch of the Update newsletcer
and The Computing Teacher, full voting
privileges, aid a 10% discount off ISTE
books and courseware.

Professional or:e year membership
includes eight issues each of the ipdate
newsletter and The Computing Teacher,
four issues of the Journal of Research on
Conputing in Education, full voting
privileges, and a 10% discount off ISTE
books and courseware.

Join today, and discover how ISTE puts
you in touch with the world.

ISTE, University of Oregon,
1787 Agate St., Eugene, OR 97403-9905.
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