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ABSTRACT

Results of the 1985-86 National Assessment of
Educational Progress (NAEP) survey of Rmerican students' knowledge of
computers suggest that American schools have a long way to go before
computers can be said to have made a significant impact. The survey
covered the 3rd, 7th, and 1ith grade levels and assessed competence
in xnowledge of computers, computer applications, and computfer
programming. Results indicated a widespread lack of familiarit'’ with
computer applications and programming as well as an emphasis on
teaching procramming rather than using computers in subject areas
such as reading and English. Results also showed that roughly 30% of
students nad access to computers at home, but that sociceconomic
factors played a disturbi ; role in limiting mminority students'
access to computers. Despite the overall poor results, the rumored
stall in the "computer revolution" disappears upon close examination.
The NAEP results are 2 years old, based on generally unreliable
self~report information, derived from a multiple choice test in a
field which is primarily "hands on." The report's general conclusions
are also heavily weighted by the computer programming section, but
general computer literacy is unrelated to knowledge of computer
programming. The computer revolution may be a growing surge rather
than an explosion. (RS)
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In A Hatizn At Risk, tne Maticnal Commission on Svcellencs
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Wepner. cmprenensive results ar

Computer

cmpetence: The First Nationzl Assessmernt oy Martiner and Yanoy

A. Mead (514.00, inciuding shipplng ccete, availagls from HAEF,
Rogedale Road, Princeton, NJ 08541, 800-223-0257). A aiscusslon
of the theoretical and practical underpinninas of the Assessment

s also available (A Framework for Assessing Computer Competence:

Deflning Obgectives, 1988).

The results suggest that Amer:can schools have 2 long way to
go berore we can say that computers have made z signiflcant
impact,

The Assessment of Computer Competence followed the same

basic structure as other HAEP assessments. & natlcnal sample

m
']

obtained at inr2e grade levels: Thirg, seventn, and eleventh,
The test was mu!t:ple choice, Competence was assersed :n three
Q@ 3reas:
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1. Knowledae of Computers--"the recognition or recal) of
specific 1deas, facts, and prccecures related to the use of
computers" (p. 1G3. In one et of questicns, for exampls, a
plcture or the components of a typical micrccomputer workstation
was displayea, and stucents were asked guestions such as, 'Whioh
plcture snows a . oysticx?" {answered correctly oy 89% of 3ra

gracers, 98% of “Iih gracers, and 9% ¢f !ith gradersy znd “Which

e - - ) wl ) - = £ = P -
Ciher questicns inci.oex, “What is the main role of 3 oomputer
Ll aTe lar s ALY Al . - - - = -~ ~ 43 125y

Brogram 2 2! the compuier wnat o <o, 3%, 34%, 18%) anc

“What 1s an algerithm?" (16%-7th grade. 31%-11th grade:. Overa.’

3CCres on 1tem2 given G all three aroups were: 3rd grade, 39%;

2. Ccmputer appiicatlons--"students skil! in uging
applications software, such as word precessing, araphies
programs, datatase managsmeni systems, and Spreadshests" (p., !4),
In one set of questions, for example, students wers given a
sample database Including NAME OF STATE, STATE BIRD, STATE
FLCWER, DATE STATE BECAME PART OF THE UMITED STATES. They were
asked, “Can the class use the cdatabase to list all states that
have red fiowers?" (answered correctly by 42% of 3rd graqers:,
and "Can the class use the database to list al! states that have
the dalsy as their state flower?" (58%>. A pace irom a
Spreadshest was dlsplayed, and students were asked atout
nece3sary operationg to solve simpie problemz, Overal! scores on
ttemg given to al! three groups (# (palcates score fcom a version

admiristered only to that particular grage leve!: were:

4




Word Processing Graphics Databases Spreadshests

3rd 3% 38 40 % Not tested
7th 55% 39 4d « 4d
titn 7e 40 53 « 31 «

3. JComputer Programming. "Third and seventh gracers wers

they are most !lkely to be famlliar., Eleventh graders were ashed
questicns about BASIC ang Pascal, the most common orogramming
iznguages for hich schoo! studentis* (p. 213, Scores for

GueSTiong adminisieren (0 =23ch specific arage wers: Acg grags

Computer Use In Subject Arsas

Despite the stir created by the ippearance of miCrocomputers
in classrooms, computers are little used in subject areas such as
reading, sclence, and mathematlcs The great majority of schooi
computer use is dicected toward teachlng of programming. This
was a surprising finding in the llant of today s almost untversal
diedaln for spending =choo! time teaching chilzren to program.

25 percent of third graders surveyed, and only 17 percent of
efeventh graders, indicated that they had ever used a computer in
reading or English class, 7 psreent of seventh araders wsed 2

omputer several times a week for ceading instruction.
Interestingly, computer-basec mathematlics instriction fared only
a little better on this measure (10 peccent) and science
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Instructlon did worse (5 percent).
Some speciflc results:
"Have you ever used a computer in Feadlna/English?" Yes-- ‘
Grade 3, 25%: Grade 7, 24%; Grade 11, !7%.
"How Cften do you use a computer U4 pracflos Seadingdt
Grage 7 Grade ‘
Almost every day 3.1% 1.8%

(14

b
§ -

Jeveral tlmes a wesk 3.8 a.!
Anout ohce 3 veses G.v .0
Lzas than onge a weel 3.3 6.9
dever TE.4 8.3

Resuits underscored the potentlal fer schools to use
computers to bulld educatioral partnerships with homes. Roushiy
30 percent of students have access to a computer at home.
Famllles In the Hortheast scoreq quite a bit higher on this
measure. 4!% of Northeastern chlldren Indlcated that they have a
computer at home. Results showed that these who fid have
computers at home scored hlgher in computer competence than those
who dld not. We ecducators sometimes forget how poverful learning

outside schoo! can be when students are sufficiently motivated.
Interest in computers has ceminded us of the 2rucial importancs

of SNCOUraging informal leacning activities In stuaents: “ceal”

lives,




Access tc Computers

Socioeconomic factors play a disturbing role in limiting
minority student access to ccmputers. Hore White than Black or
Hispanic students have used a computer. More White students are
studying with computers. #Hcre White stucdents have computers at
home. The differences between ethnic groups are especially
evidant at the !ower grade levels assessed by NAEP, the third and

seventh grades.

Computer 2Applicaticns

Among knowledgeable computer-using teachers, there :s an
increasing awareness that drili and practice software is far less
powerful an educational tool than the major “computer as a tool"
applications: Word processing, database management, and
spreadsheets. A major component of the NAEP tested student
knowledge of these applications. To test knowledge of word
processing, for example, a passage of text was shown and
questions vere posed, such as, "Pie is spelled wrong four times.
What is the best way to fix this problem?" (Correct answer:
Search and Replace).

Results showed widespread lack of familiarity with the
applications, though knowledge level increased in the upper
grades. Word processing proved the exception to these
disappointing results. Yet simple knowledge of word processing
did not mean that students benefited from that knowledge. More

than 75 percent of the seventh and eleventh graders indicated
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that they used a word processor less than once a week or not at
all for writing. Only 3 percent of the seventh graders and 4
peccent of eleventh graders used a word processor almost every

day.

Critique

The study has great value in providing a baseline of
information about computer use in the schools and student
achievement. 3Severa! limiting factors must be held in mind,
however.

1. The study was carried out in 1$85-1985, ana s only now
being reported. The data are two years out-of-date in an
educational area that experiences tremendous change.

2. Much of the data is self-report information from
students rather than observational. This is notoriously
unreliable.

3. Competence in computers is a "hands-on" |ssue.
Assessing it through paper and pencil multiple choice testing is
problematic.

4. General conclusions about student achievement cited in
the report are often heavily weighted by the Computer Programming
section. General computer literacy is unrelated to knowledge of

programming.




Conclusions

The cverall poor results might lead some toward pessimism
about the future role computers will play in classrooms.
Certainly we have sufficient evidence that the impact of computer
technology has been minimal thus far, especially in instructional
applicaticns such as reading and writing.

Yet, the rumored stall in the "computer revolution" in :he
schocls keeps disappearing whenever examined closely. 2 recent
study, for example, reported that the number of computers in
United States K-1iZ schools increased to 2 million in 1988-198~,
Tnis represented an increase of 25 percent over the previous
school year. 3among other findings (Talmis Group, as reported in

Goodspeed, Jonathan. 1988. "Two Million Microcomputers How Used

in U.S. Schools." Electronic Learning, 7, no, 8 (May/Jdune):

16.):

x Public schools planned to spend an average of $1400 each
for software during 1987-1988.

* DPublic schools spent $170 million for software in 1986-7,
and this was expected to lncrease to $200 milllon in 1987-8.

+ Schools own an average of SS software titles per
build:ng.

The “computer revolution" may be more of a growing surge
than an explosion, but computers are ever more present !n the

schools Just as they are in the home and on the ,;ob.




