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The Development and Validation of an Iinstructional

Videodisc Program

Introduction

This paper reports on the development and validation
activities conducted to date on "Mastering Fractions," an
instructional videodisc program: The information is organized
around the following three phases.

Phase 1: Formative DéVéléﬁﬁéﬁf* In this phase, prototype

version. of the product were field tested and revised uwtli
predetermined standards of student mastery were consistently
achieved by members of the target population. The standard used
ééiiéa for 90 percent of tﬁé students to demonstrate mastery on

ebsééeééiaaé from the formative development and validation
activities are reported in Part 1 of this paper.

: Stressgiééfiﬁé; Realizing that many teachers are

N

Phase

required to teach under conditions less than ideal, an
instructional product should be "overbuilt:" It should be robust
enough to work in difficuit SéEtings. The prbéUCt should Eélﬁ
the teacher solve probiems; not add Lo the teacheris problems.
In stress testing; the product is purposefully esxposed to

éﬁéiiéﬁéing instructional Sétéinééz In such testlng the

product's effectiveness may be evaluated by comparison with some
prédéﬁérmihéa stancard; or it may be compared with another
instructional product designed to teach the same instructional
objectives

Results from the stress Eéééiﬁé are reported in Part 2 of



this document.

Phase 3: Independent Regional Implementations and

Evaluation: 1In this phase school districts in different
geographical areas review the product and implément it and

evaluate its effectiveness: 1In these regional implementations

the manufacturer may provide a diSCbhﬁt of approximately 2g
percent to encourage such evaluation: TIf issues of cost
effactiveness are to be validly treated, the school's initiail
review should indicate that the product is worth expending school
resources to purchase the versions under evaluation. This pha se
should provide data to verify earlier decisions on the
appropriateness of the curriculum and the quality of
instructional procedures.

Phase 3 is an ongoing activity; and a progress report is

provided in Part 3 of this paper:

Additional information on videodisc téﬁﬁﬁéiﬁéi; An arpendix,
ééééfiBiﬁg interactive videodisec tééﬁﬁéiégy; is provided for

readers unfamiliar with the more recent developmants in this

fieid.



Part 1: thhatiﬁégﬁéiélcpmeht

Observations from the Development and Field Testing

of éﬁgiﬁéEructionéi Viaeddiéégéfﬁgtaml

This Eéﬁéf repbrfé on the 55§éfvati0hs mééé dur1n§ the
formative devslopment of a series of interactive videodiscs for
high school math and science. The series; entitled "Cora
Concepts in Math and Science," (1985) was being developed by
Systems Impact Inc., a private corporation suppotted by faculty
at several universitiééi and the administrators and teaching
staff from a range of school districts from coast to coast.

in the aéééiopmént; a heavy éﬁéﬁééis was placed on éééiéﬁihg
the products to meet the needs of students with different skill
levels. During field testing, particular considerstion was given
to the inclusion of students in need of remediation as well as fo

students progressing without ;iffiéuity.

Instructional Format

In designing a dual level interactive videodisc product; a
decision had to be made regarding whether to emphasize Lovel 1 of
Level 3 initially. (The reader unfamiliar with the terme "Level
1" and "Level 3" should refér to the article "Videodisc
Technology: Providing the Teacher with Alternatives;" in the
appendix): It was decided to éﬁbhésiZé Level i procedures in the

initial stages of development:. The reason being that the Level 1

- l%his report has been adapted from the papéer: "Designing

Viaééaiéé-séged Courseware for the High School, Hofmeister, aA: M,

(Utah Scate University), Engelmann; s. & Carnine; D.; (University
of Oregon), which was presented at the American Fducational
Research Association Meeting, Chicago; 1985:
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format; with its group préSéntétion and its reduced fééiiity for
extensive branching, required very effective instructional
sequences,

If the instructional hierarchies are not valid and the
important prerequisite skills are not identified and mastered;
then the Level 1 format will not be successful: 1In a Level 1

format, with its reduced capacity for individual remediation,
failure experiences associated with the presentation Of new
material musﬁ be reéUCéé; Rosenshine and Stevens (1986) have
noted that

accessible or automatic. 1In a large number of academic
situations the student needs to apply and use the knowledge
or skilils that have been previously iearned. {(p. 378)

This constant attention to the mastery of prerequisite skiiis is

The Level 3 format; although far more expensive to

implement, is more tolerant of inadequate instructional sequences

because of the incréased facility for remedial branching and

because of the potential to supplement inadequate videodisc

content with microcomputer-delivered material. When the initial

emphasis is placed on the Level 1 forimat, theé quality of the

Level 3 format is also enhanced through the use of better
sequences and fewer failure experiences; with their associated

remedial 1cops:

Because of the heavier involvement of the teacher in the
Level 1 format (see articie "Videodisc Technology: Providing

the Teacher with Alternatives," in the appendix); it is essential



that the field testing is carefully monitored te ensure that
Siccess can be attributed to the product and nof to un~zecorded
adaptions of individual field test teachers. Such careful
ﬁenitdring also alléws the observat1ons and récommendations of
the field-test teachers and observers to be added to those of the

product developers and the content and design consultants.

Development and Validation Procedures
The majdr déGeiépment and validation procedures 1ncluded-

1s Anganalgsls of school distrlstecnrrlcular and textbook

content. For each course; currlcula from sSchool districts in

several geographicaiiy separated states and four or f1ve w1dely
used textbooks were used for the initial curriculum analysis.

2: An_initial listing of possible core concepts. In

selecting core concepts the intention was not to try aud teach
everything, but to seiect the most common and the most important
foundation concepts, and teach them well-

3. A réview. Qf_the_lnltlal llstlng by contentgconsuitants

and the assoclatedsrev151on of the llstlng. eonsuitant input at

th1s stage was prlmarlly coficerned with the selectlon of the most
Important concepts and their approx1mate 1nstruct10nal sequence.

4, The preparatinneofggtrack scrlpts" and the1t4£3113w7by

consultants. A track script is a prelxmxnary draft of the

v1deodisc Scrlpt for a spec1f1c currxcuium strand. fhrdugn tné

review process, consultants make Input on sequence, terminology
and 1nstruct10na1 presentation iSsues. A course wiill contain
several curriculun strands and their asscciated track scripts.

The use of track scripts makes the underlying curriculum

s g



structures visible to all and facilitates revision on a modular
basis.

5. The dezeiopment of. prototype f1eld test lessons.

Lesson scrIpts are prepared from the rev1sed track scrIpts.

Videotapes and additional pr1nt materlais are used to approx1mate

the Videodiéc présentations in the field testing.

6. 1hacﬁleidmtest1ng and revision of prototype lessons

The procesc of field test1ng arnd revision is repeated untll
product éfféctiVéneés is cbhsiStéhtiy demonstrated: To date,
courses have been through three to five revision cyclés. 1In a
typical field test; there will be two groups, approximately ten
lessons apart, being field tested at the same time: As problems
are encountered in the first group, alternative procedures are
ééVéibpéa and tried on the group that is tén lessons behind.

Such a procedure allows for extenslve product 1norovemeﬁt in a

limited time period. The field test and revision cycle is
repeated until a version is developed that is consistently
effective. Field test and revision cycles wers repeated until 90
percent of the group had mastered the objettlvec;

Décisions on the degree of product effectiveness are based
on an aﬁéiyéié of 1nd1v1dual pupil performance on dally 1n—class

assignments; homework, cr1ter10n—referenced tests administered as

a part of every £ifth lesson, and comprehensive pre- and
posttests. The daily worksheet analyses provide information on
the effectivesess of the specific instructional procedures used
in the déiiy lessons. The critérion:référehééd tests EEsviéé

information oh thé degree of mastery of the core concepts. The



testing procedures also include previously mastered material to
check on retention.

7. The preparation of videsdiscs and supporting print

E;Eeriéis. Aftér the protot§pe videotape and print materials
have been refined and their effectiveness demonotrated, the
v1deodiscs and final versions of the iﬁétructor manual and the
1nd1v1dual student workbook are developed. T he prototype
Gideotap*S are low budget; half-inch tapes. After field ce t1ng
With the prototype materlals is completed; an investient is then

de in the final one= 1nch, broadcast-quallty, master Videotépes

.

high quality graphiéé, ﬁigh interest métida faéEage; and a

el
(il
o
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Thls two - stage video productlon process, with its depeﬁdence
on success with the more pr1m1t1ve prototypes, is a very
demanding deveiopment process. It does; ﬁoﬁeber; ensure that the
final product is both robust and effective and not highly
dependent on the high interest video effects added in the second
phase. Too much dependence on Ssuch hlgh 1nterest v1deo mater1a1
could resuit in novelty effects, disguising and overestimating

the true long=term 1nstructxonal value of the product.

Observations from the Field Testing

The intensive observation of the field test classrooms was a

oéﬁtréi étrategy in the prodﬁét dev eiopmeht praeéés. We were

process. 2 knowledge of studernt outcomes; by itself; has limtied

Value. Outcome data must be paired with observational data on

7 -
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"teacher-child" interactions to help identify more successful
instructional procedures for inclusion in revisions of the
product. The following observations were made as a result of

this product revision process.

l. Narration format and student inferaction. In the early

ficld testing, considerable atfention was given to the
identification of a narration formai that was suitéa to both
Level 1 and Level 3. Perhaps the most common RAarration format
used with videotape instruction is the "illustrated lectura"
approach: While such an approach has been used successfully with

video programs such as the early "Nova" series; where exXtensive

student inféréCtidh is not expected or Efééfémmed for; it would
clearly reduce the possibility of extensive student interaction
in either a Level 1 or a Level 3 approach.

Experiments weré conducted with a tutorial approach to the

narration. This approach was designed to emphasize the highly
personalized, éEéﬁ-By-étep; question=-packed presentation of the

expert tutor. While a tutorial approach was well suited to a
Level 3 mode, where there was no 1imit to the system's ability to

pose questions and supply feedback;, there was some question as to

whether it would be successful in the group-oriented Level 1

mode.

student interactions: The most time-consuming interaction
required the group to make individual written responses: fThe

videodisc would stop automatically at a preprogrammed point; with
the guestion posed on a "still frame." When the group was ready

the teacher would advance the videodisc to the next still frame;

-1
r=d
[y



or series of still frames; that provided “he solution fo the
problem: In some cases the sdiutibﬁ would be precented usihg
ﬁééiéﬁ éhd narration rétﬁér than the more spaCé:éévihg stitl
frames. Motion Sequences are necessary to present audio
feedback. Motion presentations, however, use up still frames at

the rate of 30 per second.

The second most time-consuming type of student inferaction

£

as similar to the one just described, except that an oral rather
than a written response was required. The least time-consuming,
and most common interaction, was one in Which a question was
posed by the narcator: a short pause was provided for an oral
group response; and the disc fcved on automatically and provided
the feedback: The field testing demonstrated that 4= wa s
possible to achieve a very high level of student interaction;
even with full cilass groups; through the appropriate mix of these

three types of intsractions.

Stodolsky (1984) has noted that "Pacing is a very central
variabié ih the éﬁéi&éié of ins&ruCtibhﬂ' It was found possibié
to use a fast-paced; highly involved tuforial narration for the
Level 1 group presentations. “he criticsl Variables were the

appropriate mix of types of interactions and the quality of the
instructional sequence and associated demonstrations. & poor

sequence made even very Slow pacing ineffective for ensuring
adequate student engagement

2. Tﬁé,éﬁﬁﬁdiéiiie—vaIUé of the viﬁéﬁéiééfbfesentatlons.

While few would question the instructional value of videodisc

presentations that capture laboratory demonstrations which would




be difficult of dangerous to conduct; the comparative value of
the less spectacular presentations is often overlooked. Even
with éimpié demonstrations, such as the éﬁbiiéation of the
éiSttibUtiVé law in algebra; the advantage over the standard

teacher-delivered chalkboard présentation was substantial: With

the videodisc the téacher was able to stand toward the back of
the classroom and maintain full control of the class. The loss

write the problem on the chalkboard is removed. In demonstrating
the distributive law, the presentation of the parallel actions of
the external term on the terms inside the parentheses was
possible with the videodiSc. This presentation was made even
more powerful when tied to the bfééiééiy timed narration. 1In
summary then, even with relatively simple instructional
presentations, the teacher, using the videodisc, was more in
control, was able Eb present more demonstrations in less time,
was able to give higher quality demonstrations; and was able to
give more attention to individuals.

3. Classroom management and mastery learning:. The

development of an effective Level 1 delivery system requires that

the teacher's behavior be given the same attention as the
student's. Dyhamic video and well-designed instructional
sequences will not guarantee adequate learning by the full range
of students found in secondary classrooms. Econbmicai;
practical, and effective instructional management procedures must
be used for ensuring that individual needs are met when group=

research literature on effective instruction, Rosenshine and

ST

x4



instructional functions."
1. Review, check previous day's work (and reteach, if

necessatry)

2. Present new content/skills

3. Guided student practice (and check understanding)

4. Feedback and correctives (and reteach, if necessary)
5. Independent student practice

6. Weekly and ﬁéhthly reviews. (p. 379)

These six fundamental instructional functions formed the
frame of reference for the classroom management practices. These
practices were progressively refined during the different ficlg
test and revision E?Cies;

The following specific review, feedback, and correction
management proCééures were ééGéléped as a part of the field test
and program revision procedures.

Each course has numerous cﬁédkbdiﬁté for evaluating student
progress. At each checkpoint; the teacher decides whether enough
of the students are performing acceptably. If class performance
is satisfactory, the next instructional segment is presented. If

performance is UhéatiSEéétéfy; the teacher réplays the

new practice problems using still frames. A sufficient number of
alternate practice problems are provided on still frames to
ensure that student success will be dué to conceptual

understanding rather than rote memory.

11
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The following checkpoints and associated procedures were

found to be effective:

a. After each new instructional segment from a
iéSSdha These checks indicate how well initial learning is

progressing.

b.  Before the beginning of the next lesson. This

brief quiz is a one-day delay check. The importance of beginning
a lesson by checking on the material taught in the previous

lesson is well supportéd by thé rasearch literature (Emmer,
Sanford, & Clements, 1982; Good & Grouws, 1979).

c. After every fourth lesson: This mastery test is a

one-week delay check.

d.  At_the end of each grading period: This exam is a

multi-week delay check:

In classes with a wide ability range, this mastery-based
§§§Eéﬁ gave field-test teachers the feedback needed to decide how
much additional explanation and practice was needed by the
students.

4. Cost and time. Once a commitment is made to a cyclic

process of "field test, revise, and field test," the product
developer should be aware that development costs are related to
the time and effort it takes to achieve the preaetermiﬁea levels
of student mastery. In the case of the videodisc programs just
discussed (Systems Impact; Inc., 1985), one thinks in terms of
years and hundreds of thousands of dollars; not months and tens
of thousands of dollars.

However, once the commitment and investment are made, the

return in student gains is massive. The valué of a program that

12 15



can be implemented at a modest cost, that can bé used with a
range of learners, and that can be consisténtly effective is

incéicuiable;
Conclusion

The field téétiﬁé of the Core Coricepts Courses (Systems
Impact; Inc., 1985) demonstrated that the combination of
interactive videodisc technology, with well researched
instructional design and mastery learning procedures, provided
the teacher with a flexible and powerful resource. The "core
concept" orientation allowed the teacher fo provide effective
instruction on tre most iﬁESEEéﬁE central concepts to ali
learners, inéiudiﬁé those in need of remedial instruction.

In the process of developing and validating a
technologically based product, the primary resource should still
be the research on the characteristics of éffective instruction
considered important in any instructional effort (Ragosta; 1983).

Characteristics such as "review of prévious iéarhiﬁé,
demonstrations of new materials, guided practice and checking for
Uhéérstaﬁéiﬁé; feedback and corrections, iﬁééﬁéﬁaéﬁﬁ practice and
periodic review" (Roseénshine & Stevens, 1986), will have to be
present regardless of the technology used. The product
developmént effort should not stress the characteristics of a
specific technology at the expense of proven characteristics of
éffééEiQe instruction (Clark, 1983). Even a téchnbidgy as

flexible as videodisc-based instruction will only be as effective

iy
|
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as the quality of the instructional content and associated

classroom management practices will alilow:

14
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Part 2: The Stress Testing

of "Masterlng Fractlons"

if a brchCt developer seeks assurance that the product wiii
be of the highest quality, the developer does rot restrict
testing to normal conditions. Indeed, the déﬁéiéﬁér seeks very
cEa11éﬁ§iaé énvironments. Two of the ways that an 1nstruct10na1
EfééuEE ma§ be stressed are: (1) placement in a classroem w1th
learners with less skiiis than the target population; and (2) the
use of 1éérﬁééé aﬁo have a documentea ﬁiéééfy of faiiure with

1nstructionél content. Both of these approaches were used in the

Stress testing of "Mastering Fractions."

_ o ZiIlllT ,éiing by ijs’ing Younge: ::::::;E

Every instrUCtioﬁéi product assumes some entry skilis on the
part of the student: The more studernts lack those entry skills,
the higher the probability the product wiil fail. In the case of
"Mastering Eréctions," the total curriculum is usually éSﬁEleted
by the end of grade 8: However, substartial portions of the
curriculum are often introduced in grades 5 and 6.

TO ensure that a éﬁéiiéﬁging test was arranged, éfaae 4
students were selected as a part of the Stress testing. To
ensure that students were riot exposed to unnecessary fallure
exper:ences, the 1mplementat10n was carefully mon1tored, and the

ves were not taught to mastery.

U"
(SR
o
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o+
[

final few instructional o

The students were taught the objectlves typlcaliy required for

grades 5and 6.

Figure 1 depicts the results of the field test. The

-
[
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students were twelve fourth-grade students in an urban éiéméﬁtéfy
school. fﬁe students were pretested to ensure that the
assumption of limited entry skills was accurate: The average
number of students masterlng each obJectlve was 9p percent. The

SklllS normally requ1red for grades 5 and 6 were mastered at Well

above 90 percent.

Stress Testing by Using Remedial Studentsl

The students selected for this aspect of the product testing
were 28 students; approximately half of whom were classified as

"remedial" students by the school; the other half of the students
were special education students classifieg as "learﬁiﬁg

disabled." In thls study the product was compared w1th a more

tradltlonal basa l prograimi. In order to ensure that the

comparative process was indeed a challenglng test, the

researchers 1dent1f1ed a hlghly regarded cOmparlson product.

They theh took other measurés to ensure that the comparison

product was 1mplemented in as approprlere a manner as p0551bie.
The final results conf1rmed that the comparlson product d1d

perform in a very credible manner; however; the "Mastering

ractions" program was clearly superior, and the difference in

g

rformance was Significant by all accepted measures of

Lol
[V IR

statistical or practical significance. The following is a
summary of the major aspects of this study.

lThese resesarch findlrgs have been abstracted7§rom materlal

provided by the principal 1nvest1gator tfor the comparative study:
Bernadette Kelly; Division of Teacher Education; University of

Oregon; Eugene, OR 974G3.



Experimental Results

The study compared two ten-lesson programs for teaching
basic fractions skills. The programs consisted of lessons from

the interactive videodisc course "Mastering Fractions" (Systems

Impact, 1985) and lessons from Mathematics Today (Harcourt,
Brace, Jovanovich, 1985). The skills were writing a fraction
from a picture; multiplying fractions, multiplying a fractien and

a whole number, identifying fractions equal to one; and adding

and subtracting fractions with like denominators: Each program
also taught additional skills, which were measuréd for secondary

analyses.

The two treatments were the same in that (1) the two
teachers switched half-way through the study; so that &ach
teacher taught half the students for half of the study, and other
students for thé other half of the study; (2) the total
instructional time was the same each day, and the amount of time

spent on concept development was comparable each day: (3) the
same major skills were the focus of both treatments: (4) the
safie reinforcement system ¥as used with both treatments.

The program differed in two major ways: the delivery medium
(videodisc versus textbook) and the instructional design: The
videodisc has capability for dynamic video and audio, automatic
stops, Stili frames, and Eééﬁéﬁiﬁg: The relevant instructional

design features were: explicitness of stratégies, degree to

explanations, presence of discrimination exercises, frequency of
review; incorporation of the components of a mastery learning

system, and the structure of the lessons:

18



erCtidhs skills: The post and maintenance tests had a
reliability of over .9. The results are summarized in Table 1.
The differences bétweeﬁ treatmernts on the §S§EEéét and
maintenance tests were 51gn1f1cant Students were also glven a

pre- post- attitude questlonnaire. Three questlons dealt w1Eh

heir percelved competence; three dealt w1th the feeling about

o

(nd \

he relevance of fractlons. The scores could range from -1, very
negative, to +1, very positive. The resulfs are summérizea i
Table 2. Data were also collected on the percént of slx-second
ihfétvais; during whlch; students were on task. The Eééuits;
averégéé across five sessio'n's; were 96 p’erééﬁt éh—task for thé
interactie videodisc group, and 84 percent on-task for the basal
group: The level of implementation of the basal group is
informally reflected in one of the teacher's remarks. He
ihéiéatea that the basal classroom was about the best tradltlonal
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Table 1: Pre,Post and Maintenance Scores for

Interactive Videodisc and Basal Treatments

TREATMENT MEASURES

| oy a - z — - b ":::::::Z::E

Pre Test Post Test Matntenance
£  Num  Sd $  Num  Sd %  Num  Sd

Interactive 42 2.5 .92 95 1.4 1.0 94 11.3 1.1
Videoaisc
Basat 3B 2.1 .98 77 9.2 2.3 72 8.6 2.0
Textbook
a six items
b twelve iteis

D D D D - ——— - —— - -~ — D - A - ———— - - = ———— — " — . > = = - -

Table 2: Mean Positive Responses on Pre and Post Attitude Measures

TREATMENT MEASURES

- G VD SR G DD D D GD SR D R G T G S D D T D D - e G G S S S GNP W S T G P e GD D e G s - R

Interactive

Videodisc
Competence .08 81 72
Relevance .08 .57 .49
Basai
Textbook
Compe tence - .20 .58 .78
Relevance .16 31 +16
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Part 3: Independent Regional Implementation

and Evaluations

The following is a listing of school districts presently
implementing and evaluating "Mastering Fractions." other school
districts have implemented the pr.duct since it became available

in December 1985. Only school disfricts with krnown formal
evaluation components have been included in the following

bfcduct in the regular grades:

Houston, Texas: An evaluation of student and teacher
reaction is presently being conducted.

Knoxville; Tennessee. The school district has completed a
review éhé Eas implemented "Mastering Fractions" district-
wiéé ih ail middle schools.

Lincoln County, Wyoming. This is a district-wide
implementation in regular classrooms; remedial programs; and
special education programs. The implementation is being

programs.

héﬁié ééﬁﬁé;; Utah: Both adult education and special
education programs are involved.

Jordan valley, Utah. This district is using the product in
high scheol special education programs and in corrections

rrograms.
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Carbon County; ﬁ?éﬁiﬁé; The product is being used in
homebound programs.

Mukilteo, Washington. The majority of use is in regular
grades in the middle school:

Olympia,; Washington. The product is béing used in remedial
and special education programs.

Tennessee Valley Authority. fThe TVaA initiated
implementations in four states: The product was selected
because of the importance of the math skills in industry.
The TVA has contracted with Vanderbilt University to monitor
and evaluate the implementation.

Las Cruces; New Mexico: This impiéméntaticn is in a
bilingual setting. The implementaion is Béing monitered by
Staff from the New Mexico State University Center for Rural
Education.

University of Florida. The discs are being used in
in=service training programs to deveiop excellence in math

instruction.
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1

: This Appendix has been adapted from the paper: ‘"Designing
Videodisc-based Courseware for the High School;" which was
presented at the American Educational Research Association
Meeting, Chicago, 1985.
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As educators search for effective and flexibie instructional

alternatives, consideration must be given to videodisc programs

built on the characteristics of effective instruction. The

different types of instructional videodisc programs are described

nd discussed in relation to the needs and resources of the

Wi

public school. In discussing needs; both staff development and
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Videodisc Technology: Providing the Teacher with Alternatives

evokes the image of a computer. In reality the underlying
phenomenon is the information age, with the coniputer serving as a

major tool. One indication of educators' growing awareness of

the breadth and pervasiveness of this underlying phenomenon is

M

the growing use of the term "technological litéracy" in place o

(g Al
o |

e term "computer liteéracy." The influences of other

technologies such as videotape; videodisc; fiber optics; and

satellite ééﬁﬁﬁﬁicééions afé beginning to be récoghiZéé as tﬁé
schools prepare the present school age population for a place in
an information=orisnted society.

One of the most bféﬁiéiﬁé of the new information age

technologies is laser videodisc technology. The technology is
challenging the LP record in the form of the compact audiodisc:

archival use of the computer's magnetic "hard disc® is being
replaced by optically read digital discs; microfilf and
microfiche storage and retrieval technologies are also being
replaced by videodisc-based recording and retrieval systems; and
éiaéétééé players are being challenged by laser videodisc
players:

A _Brief Description of Laser Videodisc Technology

A standard laser videodisc looks like a shiny white metallic

LP record. The disc stores the same type of informatioa as
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disc can be accessed in a second of two. There is no reduction
in the quality of the video image when one moves from motion to
still on a videodisc. 1In the laser reflective format, a lowe
power laser beam in tﬁé player is directed onto the disc surface,
where it either strikes a tiny pit or the mors reflective surface
between the billions of pits étchéé in the surface. The laser
light is then reflected GFf the surface to a sensor; which
detects these variations in intensity of the reflected light.
The variations in light intensity, detected by the sensor, ara
transformed into a signal that is fod to a television receiver.
The pits are protected by clear plastic, and only the laser light
contacts the disc, resulting in a very robust storage medium and

player system.

Instructional Potential

While few have questioned the potential of interactive
videodisc instruction to make a major contribution in health,
defense, and industrial training; the potential of videodisc-

sed instruction for the public school has bean questioned:

o
I

Some of the concerns have included the resistance of public

educators to technology, the group teaching practices of
teachers; the cost of hardware, and the lack of enough guality
courseware to support investments in the hardware. The rusk by

educators to embrace microcomputer technology has demonstrated
that educators can and will invest in technology on a large
scale. Despite this demonstration of intérésﬁ ih téchhbibgy; the
nature of the public school is such that widescale adoption of
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instructional products are specifically designed to meet the
needs, restrictions; and strengths of public school instruction.

In this paper the authors discuss the rationale used to
develop videodisc-based instriction in high school mathematics.

The videodisc-based products were designed to provide for

instruction with a wide range of learnérs in a variety of

Q.

n

Wi

instructional settings, including group instruction

individual instruction.

Classirying Types of Instructional Videodisc Configurations

A widely adopted classification system was proposed by the

Nebriska Videodisc Design and Production Group in 1979 (Daynes;
1984). The classification system is based on the "intelligence"

levels of different systems. The initial classification scheme

included Levels "g" through "3," and that classification has

recently been augmented by a Level "4." The different levels are

as fol lows,

Level @
This system consists of a linear player. Such systems are
primarily designed for home entertainment; have limited

interactive functions; and many of the same instructional

applications as video tape players and movie projectors.
Level 1

frame and scanning functions,; two user Selectable audio channels,

chapter and picture stops.
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A Brief pescription of revel ) Functians

Guick frame access: There are 54,ppP individually

addressable frames on each side of a videodisc. A frame can be
setected and found using the piayéfié remote control panel. When
apirt, the search time is not perceptible. If the frames are
thousands of frames apart, most players wiil make the 'cﬁ'a"n"g’é
within three seconds at the most. The facility to allow a
teacﬁér Eb branch qdiékiy £o any frame from any location in the

classroom is a very practical featiire.

chapter: To access a frame the teacher enters a 5-digit frame
address or a éidigit "éﬁééiéf“ adcress. Apprdximatély 76 encoded
chapter stops can be placed on one side of a disc. The chapter
stop increases the speed and practicality of branching.

Picture stop. A picture stop is a point or frame at which

the player will stop automatically. For example, if students are
to work a pfobiem in théit workbooks after a aemOﬁstréﬁibh; a
picturé stop wiii cause the Eiéyet to stop atlitomatically with the
problem showiny on the screen. The teacher can then signal the
piayer to advance when tﬁé students have completed the
assignment. This very practical function allows the teacher more
time to wonitor pupiis rather tham be dstracted by the operation

of the piayer;

Selectable audic channels. While the entertainment industry

typically uSes the two audio channels for high gquality stereo;

the educator can remotely selsct both or either channel- This is
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often used when different audio tracks are used for ﬁhé same
visual display; for example; watching the same dispiay in two
different lancuages or presenting a display while posing a
problem and then replaying: civing the solution on the sscond

audio track.

Level 2

The Level 2 player adds the intelligence of an internal

microprocessor to the Level 1 functions. The computer code to

control the various functions can be placed in an audio track on

disc. Complex combinations of functions can then be conducted

[ 1

automatically or triggered by input through the player's controi
panel:
Level 3

t this level consist of a Level 1 or 2 player

[T

Systems
linked to a microcomputer. Such a system will allow botl
computer and videodisc-generated material to be shown on the

screen. 1In Level 3; the added intélligencs and "read" and

range of video functions of the videodisc player:

I N s

A Level 4 system is distinguished from s Level 3 system by

the additional power of the microcomputer software. If some type

of artificial intelligence software is iused, it is usually

W
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The Fducational Implications
of the Different Levels

Of the different levels, Level 1 and Level 3 appear to have

the mbéﬁ instructional value at present. Level 3 has received
the most attention in industrial and military training efforts.
A Level 3 emphesis impiies that the iﬁstructionai institution
emphasizes the ihaiViéﬁéi iearnihg statibh as a Eéjéf
instructional delivery system and that there are ferources to

resources to Support the extensive use of Level 3 learning
stations: However; a large nuiber of school districts are
heavily committed to group instruction, with the teacher as the
primary instructional agent and technological aids in a range of
support roles.

There is a tendency for many in instructional tecﬁnoibgy to
assume that the individual learning station is the fost powerful

instructional delivery system and that the acceptance of anything

less occurs because of a lack of resources: The wideéspread

acceptance of this assumption suggests that there is a wealth of
research to support the clear; comparative advantage of the
individusi learning station over other instructional delivery
systéﬁé; Such is not the case. In their Eémprehensivé réview of
the research iitérétuté on individualized sysﬁéms of ihstéﬁétiéﬁ
in Sécohéary schootls, Bangert; kuiik; and Kulik (1983) Eépcrtea
that group-paced systems “appeared to produce stronger &ffects"

than self=paced systems: The findings do not suggest that
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computer-assisted instruction and other types of self-paced

systems are not effective: Indeed; the findings supported the

effectlveness of computer- a551sted instruction. The point is

that other 1nstruct10nal dellvery systems that monitor the

1nd1v1dual's §ra§ééss; 1nsiud1ng group paced and systems such as
peer tutoring; have been shown to be just as effective as some
self-paced systems. Thus: the téchnbiogicaiiy based individual

iearnlng station must not bs viewed as the uitxmate deixvery

system for the pubilc sc:ooi*

The 1ndlv1dual learnlng statlon is an effectlve tool that

resources present in a specxflc instructional s etting (Friedman &

Hofmeister; 1984); There may be spec1f1c situations where the

technologlcally based iearnlng station may be clearly the best

alternative. The vationale for the deveiopment of the MECC

T

a Educational Cémputer Consortium) high school

o
.

(Minnes
videodisc-based economics coursé was the unavallablllty of
teachers trained in the subject (clenn, Kozens & Pollak, 1984).
This Level 3 videodisc project was the only available delivery
system for some high school students.

The Level 1 videodisc system adds both a massive storage

ty to the combined

| LI

i1
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a

Hh

capacity and fast random access

Instructlonal functlons of the v1deotape players and film and

sllde projectors. For thlu reason, this omnibus medium needs

little promotion if we accept the instructional potential of any

one of the med1a that videodisc techrnology can emulate. In
analyzing the different instructional presentation functions

possible with different media and media combinations, the
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combination of a Level 1 videodisc system and individual pupi
workbooks results in a very flexible and comprehensive
instructional delivery system (Walker & Batier; 1984): For the
purposes of this article, a typical Level 1 system will include
presentaticns to large or small groups and individuals. 1In a
typical Level 1 system the teacher would spend a large amournt of
time mbvihg around the classroom checking on individual workbook
activities, guiding discussion, and controlling the videodisc
player with the aid of a remote sontrol panel: Classroon
managéménE and attention to individuals is enhancéd when the
teachér is not confined to the front of thé class:

Because of its considerable flexibility, decisions to
iﬁbiement Level 1 viéebaisé Eééﬁﬁéléé§ are not tied to thé nature
of the medium, but to such issues as hardware cost and
avaiiésiiié§ of quality courseware. We have seen a recent
decrease in price and size and an increase in the reiiabiiity of
videodisc players. Quality videodisc playeérs are now available
for approximately $508. The availability of a range of quality
courseware is, then, clearly, the mcst important iés’h’é. The
development of the Core Concepts series (Systeéms Impact, 1985)
has sighifiééﬁtiy increased the availablé alternatives. These
videodiscs in math and science have heen extensively field tested

with a range of high school learners.

nd Student Achievement

Staff
In terms of external appearance, the Level 3 videodisc

system and a computer-assisted instruction (CAI) system appear

Ll
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very similar: in reality there are some subtle, yet important,
differences between Level 3 and CAl svstéms. DPsrhans the most
important difference is in the degrze to which the two systems
can emulate the instructional presentations of effective
teachers: In the past CAI has not tried to model the classroom
presentation practices of the effective teacher. <“he cost and
complexity of generating the graphic visual displays and the
associated audio have limited the ability of CAI to emulate the
dynamic instructional procedurés of the teacher. CAI has,
instead, reliéd on the instructional presentation pra.tices of
programmed learning: Programmed learning's extensive use of the
single-frame; immediate feedback, and the extensive use of text

to commurnicate iS miuch more suited to the éapaéiﬁiéé Sf
microcomputers presently being used in the schools. These
programmed learning approaches being used in some CAI programs
have clearly been effective in meeting their primary purpose of
instructing students (Hartley, 1977; Bangerf, Kulik & Kulik,
1983; Fisher, 1983): The problems of instruction in some high
school subjects are not limited to the need to teach students.
Ewell (1983) reported as follows:

Math teacher scarcity is so great that even when
compared with the 'traditional shortage' of physics
teachers; it ranked higher.

The roots of the problem go even deeper. A study by
the NCMT indicates that last year 25 percent of math
teaching positiohs weré filled by uncertified instructors or
those hoiding only temporary certificates. According to Max

3 39



'Sobel, prESidénE of the 45,000-member teacher's
organization, this rate approached Sé pércént in some areas
of the country! (p. 36)

If an instructional ééiiVéfy system can both instruct
students and model the presentation practices of effective

instructors; then its cost effectiveness will increase

éidﬁifiééﬁily in subject areas where staff development and
student achievement are both important. Of the technological
aitérnaiives presently available, intéractive videodisc
instruction ébﬁééfé to be thé one best suited for modeling
effective teaching prasentations and increasing student

achievement.

puéi Levéihﬁiéééaiééﬁﬁoursewaré

It is possibié to design videodisc-based courseware that can
be used in both Level 1 ang Level 3 systems (anaSséh, 1984).
Ressinger (1984-85), in his in-depth review of MECC'S videodisc=
based economics course,; reported as follows:

MECC originally designed Introduction to Economics fop

those smaller high schools unable to offer economics as a

and allow students to work through theé course at their own
pace. Yet it is quite likely that this MECC package will be
of interest to teachers in larger schools. These materials
can be used with the whole class in a discussion format to
introduce topics with pre rise control and immediate feedback
under teacher direction. I have used a similar approach

with middle school students. It worked smoothly, and the
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level of discussion from first period in the morning to the
iast period of a teaching day was high: Aand it was fun. In

most cases; Introduction to Economics will worx with

individual studernts, small groups and entire classes. (p.37)

pffective Instruction and the High School Learner

that the medium serves as a vehicle for instruction and that the
instructional aét563616§y will be the important wvariable in
determining the effectiveness of the instructional product. The
components of an effective instructional methodology were
summarized by Ragosta (1983). 1In Eébdeing on a successful
iongitudinal study of a CAI project; Ragosta stated,

The success of CAI in this Study may be related to the
successful practices identified in other effectiveness
studies: mastery learning; high academic learning time;
direct instruction; adaptabiiity and consistency of
instruction, an orderly atmosphere with the expectation of

sic skills, the use of drill, and equal

VAN

success in b
oppertunity fo: responses from all students with a high

probability of success in responding. (p: 124)

In addition to the above listed components of an effective
instructional methodology; consideration must be given to the
specific characteristics of the high School learner. In

strategies. The observant high Schocl teéachér is very much aware

that the teacher must not only plan instruction to teach new



material, but also counter the attitudes and learning habits

resultlng from past unsuccessful experiences w1th the subject.
There are two main types of Inapproprlate learning behaviors

that 1nstruction must counter: The first is an ﬁﬁWiiliﬁééeéé to

failow directions in lieu of éiteéﬁati6e étﬁaent generéteé

to copylng the answers from their peers. The second is the
emphasis on single-case proble soiving at the expense of
éeﬁeléﬁiﬁé general prbbiemZSGIVihg Stfétegies; Too bften the
unsuccessful student fails to recognize a problém as a member of

a class of prdbleﬁé; A student cannot hope t¢ achieve conceptual
depth in a subject area, such as mathematics, if the basic
problem types are not récognizéa and the problem-solving rule or

rules for the problem c:éss are brought to bear on the probiem.

If instructional procedures are to counter these two main

types of inappropriateé learning behaviors present in many hlgh
school learnérs, then the teacher must flrst restore the
student's confidence in instructional directions. As Rosenshine
and Berliner (1978) and Ragosta (1983) have noted; & "dirsct”
instructional approach is needed: Clear specific directions;
which make the problems and the problem=solving steps explicit,
are essential. Long-winded "interest building" introductions
that disguise the problem and leave the problem solving to
student trial and error may have some value for the successful
student with wéii-aééelcpea probiém256i6ihg skills: Such

cdires wiii; however—, eaiﬁ’pa”aé the prcbiéms of the
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before they will consider instriuctional directions worth their
attention.
Bevelopxng generallzable problem solv1ng strategles, 1nstead

of the rote learning of 1nd1v1dual examples, requ1ré cat 7ully

their associated rules are carefuliy introdu

0l

ed; practiced to

méétefi; and reviewed. The Level 1 and the Level 3 interactive

videodisc Systems are ideal vehicleés for ensuring the careful

control ¢f the instructional sequence; while at the same time
ensuring that there is flexibility to allow faster learners to

move through only the material they need to cover.
Conclusion

prééé't in publlc hlgh schools suggests that the Level 3 learning

tation approach; so popular in other areas such as industrial

0l

training, may be too narrow a delivery system. Vldeodlsc based

Level 3 ééiivééy systems: This dual iéGéi ébbfé&éh to videodisc-

based courseware development appears consiste.t w1th the range of

résourceés and instructional needs present in publlc hlgh schools.

and science instruction; where both student achievement and staff
development are of major concern.

The fleA1b111ty of interactive videodisc technoiogy can
allow the instructor to adapt instruction to the needs of a wide

rarige of learners. The potential exists, even with Level 1
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systems using individual pupil workbooks, to provide both very
structured learning sequences for the -lower learner and still

meet the needs of the more successful student.
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