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Executive Summary

Nebraska Videodise

Science Laboratory Simulations

The Annerberg/CPB Project

M

él March 1985

N The contents of this Executive Summary are excerpted from a
éj longer report submitted to the Annenberg/CPB Project

by Barbara Gross Davis, Ph.D.
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Background

The purpose of this project was to explore the potential of
computer controlled videodiscs for simulating undergraduate science
laboratory instruction. The Annenberg/CPB Project funded the
University of Nebraska-Lincoln to create and field-test six videodisc
laboratory experiments, two each in biology, chemistry and physics.

The University had argued that it is increasingly expensive to
offer science laboratory instruction because of the cost of equipment
and the lengthy time required to set up and break down complex
experiments. Furthermore, they argued, science laboratories are often
open only 8 to 10 hours per day and are no%, therefore, readily
accessitle to non-traditional students. Since the Annenberg/CPB
Project had been established to increase access to higher education
for non-traditional students, the Project was interested in exploring
ways to overcome these barriers.

videodisc simulations of science experiments were seen as one way
to lower costs (once produced, discs can be copied for about $15 and
the costs of hardware systems are expected to drop to the $1000 to
$2000 range) and to increase accessibility (disc players can be placed
in libraries which are cften open 18 to 24 hours per day). Their
major question was whether science laboratory experiments could be
simulated adequately and be as effective instruction as traditional
labs.

The six discs were field tested with nearly 700 college students

and 45 instructors in seven colleges and universities across the

<




-2-

country. The field tests yielded information on the instructional,
pedagogical and production quality of the discs, faculty and student
acceptance of this approach, comparisons to traditional science
laboratories and costs of the new technologies compared to traditional

approaches. This paper summarizes the findings of the firld test.

Effects on Student Learning and Attitudes

The design of the evaluation allowed faculty members to use the
videodiscs in whatever manner they Jjudged appropriate, rather than
imposing constraints on how the institutions should use the discs.
This enabled the evaluation to address a disc's performance in actual
institutions and curricula.

Of the nearly 700 students from whom data were collected, 506
performed videodisc simulations and 183 students performed traditional
"wet" laboratory experiments. Two of the institutions randomly
assigned students to videodisc, while four universities asked for
student volunteers to conduct the simulations. At one institution the
videodisc simulation was a course requirement.

To assess the effects of tke videodiscs on student learning,
samples of their worksheets were examined and instructors' perceptions
as well as students' self-reports were analyzed.

Worksheets showed that students were generally able to understand
the concepts and ideas presented on videodiscs. In open-ended
comments they reported learning the following: content-related facts,
ideas, major theses; scientific processes; how to use videodisc
equipment; and scientific reasoning. In addition, students reported

that what they had learned was worth the effort they had made.
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When looking at test score data, it was found consistently that
videodisc students performed as well as or better than their "wet"™ lab
counterparts.

The study found that in a traditional "wet" lab, the performance
of the experiment tends to overshadow the other phases of preparation
and analysis. The videodisc simulation, however, integrates all three
phases of the lab experience (preparation, experimental observation,
and analysis) and requires students to he actively engaged in the
preparation and the design of the experiment, including the choosing
of variables and parameters.

The students indicated that all six videodisc simulations had
been very effective for teaching basic principles and "average" in
helping them to understand and calculate results. Students seemed
generally satisfied with the discs as a useful learning experience, a
response similar to those students who conducted traditional
laboratory experiments.

The study also found that students who used the videodisc
simulations were significantly more confident in following
instructions than their traditional lab counterparts. This confidence
most likely reflects the consistent precision required by the computer
used to control the videodisc. Students also reported being neither
bored nor confused during the labs. When asked what they especially
liked about the new medium, students and their instructors mentioned
the opportunity for self-pacing anu user control. They also valued
the immediate feedback and consistency of presentation. Students

reported that they would like to see more labs on videodisc but were




ambivalent as to whether they prefer the videodis¢ simulations over

traditional lab experiences.

Faculty Acceptance of Videodisc Science Labs

Nearly all faculty members recognized the potential of videodiscs
to teach science laboratory experiments and acknowledged that
well-conceived, high-quality discs could be a very useful teaching
tool. Hany saw the videodisc as supplementing rather than replacing
traditional "wet"™ labs. Many, however, were also exthusiastic about
using videodiscs to provide experiences not possible through other
means. For example, high costs, scheduling restraints and space
limitations often deny non-science majors the opportunity to take any
science laboratory courses. Videodiscs were seen by the faculty as
appropriate substitute laboratory experiences for those students.

An interesting finding of this study is that the discs were less
well received at research universities than at smaller colleges and
universities. It was noted that large research institutions typically
have greater resources and more specialized faculty than smaller
institutions and might not have as great a need for the experiedces
provided by the videcodisc labs. Consequently, faculty at the research
universities maintained that the current versions of the videodiscs
might provide an appropriate supplement to their traditional 1lab
classes but should not be used to replace those classes. Users at

state and community colleges were more positive about using the

videodisc experiments in place of traditional labs.




Quality of Content

Biology

The two biology videodiscs are entitled "Respiration®™ and
"Climate & Life." While using the "Respiration" videodisc, students
experimentally determine the effects of varying temperatures upon the
respiration rate of three common organisms. Students select the
organisms and temperatures they wish to study, observe the organisms
at the selected temperatures, record dye movement through a manometer
at selected intervals, and chart changes in respiration rate. The
"Climate & Life" videodisc explores major geographical areas of the
world (biomes) and their corresponding plant and animal 1life.
Students can: view ten biomes, such as tundra, chaparrel and tropical
rain forest; study life forms, terrains and climatograms of the
biomes; and explore, interactively, factors that determine biome
distribution.

The quality of the content for both courses was rated by
students and faculty as equivalent to traditional labs. "Respiration"
generally was rated higher than "Climate & Life," bat both were rated
high in terms of accuracy, currency of information, appropriate use of
examples, appropriate vocabulary level, completeness, use of sound

pedagogical principals, and likelihood of promoting understanding of

the concepts.
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The following instructional features of these discs were rated

high by students:

o readability of text,

o instructions,

o feedvack provided to the student,
o visual images used,

o opportunities to review and skip parts of the lesson.

Student worksheets and the instrnactor manual were rated weak for
"Climate & Life."

In spite of the high ratings given to specific characteristics of
the biology videodiscs, the faculty generally maintained that the
discs were inferior to other instructional approaches such as "wet"
lab experiences, standard textbook presentations, and lab manual
prescntations. Nevertheless, the faculty generally stated that
videodiscs were considered appropriate for independent learners who
otherwise would not have access to any laboratory experiences.
nclimate & Life"™ was also thought appropriate for college freshman and
sophomores and high school seniors especially as a supplements to
"wet” lab experiences, Overall, the production valuz of the biology

discs received higher ratings than the instructional value.

Chemistry
"hwe two chemistry videodiscs were generally received very well by
students and faculty. They are "Titration"™ and "Chemical Decision

Making." In the "Titration" videodisc the student is taught to
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determine the concentration of a solution. By first learning the
basic concepts and techniques of titration, the student is then able
to proceed with a large number of experiments by varying the initial
parameters stored in the computer. "Chemical Decision Making," the
second chemistry experiment, allows the student to mix electronically
several hundred possible chemical combinations and challenges him/her
to ohserve chemical reactions, calculate unknowns, and explore
properties of different elements.

Both experiments received high scores for accuracy, currency,
appropriate uses of examples, and appropriate reading/vocabulary
level. They received average scores for the difficulty of the
challenge provided to the student, the amount of new information, and
the level of information. "Chemical Decision Making" was rated
especially high on sophistication of logic and reasoning, motivating
and interesting students, and provoking higher-order thinking.

In rating :the instructional features of the labs, both students
and faculty gave the discs high scores for:

o opportunities to review and skip parts of the lesson,

o visual images used,

o feedback provided to the student,

o readability of text,

o opportunity for students to work at own pace.

When instructors were asked to compare the videodisc with other

instructional methods, they replied that "Chemical Decision Making"
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exceeded their expectations although it was not considered by most to
be a suitable substitute for "wet™ lab experiments. "Titration”
scores were average in all areas.

Instructors thought that both the disc programs were appropriate
for college freshmen and sophomores and high school students.
"Chemical Decision Making" was also considared appropriate for
independent learners. Overall, production quality and instructional

value were rated high or above average for both discs.

Physics

ngtudies in Motion" and "Energy Tran<formation" were the two
physics vidéodiscs evaluated by students and instructors. The
"studies in Motion" videodisc provides instruction in kinematics
centered on measuring the motion of divers, gymnasts and ballet
dancers. The computer software was developed for students with little
mathematics background and is designed to lead them through an
exploration of four kinds of motion: free-fall, up-and-down,
projectile and rotational. By moving the cursor on the screen,
students can take measurements for numerical calculations. In the
"Energy Transformation" videodisc, energy transformations that occur
while a bicycle is being ridden are shown. Energy losses due to
roiling and wind resistances are determined from airport runway and
wind tunnel sequences on the videodisc. Enezgy output is computed
from kinetic energy of the bicycle and cyclist, measured on rollers in
the laboratory. Using this videodisc, students can compute velocities
and accelerations as a function of time in ways difficult to achieve

with other instructional media.
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Both experiments were highly rated for accuracy, use of examples,
currency of information, and promoting understanding of the concepts.
They were rated average or slightly below on the difficulty of the
challenge provided to the student, the amount of information, and the
level of information. The following instructional features were rated
high:

o opportunities for students to work at own pace,

o readability of text,

o visual images used,

o instructions,

o explanations,

o student worksheets and review.

Both labs were considered equivalent to or slightly better than other
instructional methods.

Instructors viewed both "Studies in Motion" and "Ens2ryy
Transformation" as appropriate for lower-division college and high
school students. About half of the respondents viewed the discs as
appropriate for independent learners as well. Production guality was

rated high by the faculty.

Comparisons to Traditional Lans

In comparing videodisc simulations to traditional laboratories,
the study found that clear distinctions exist between ithe benefits of
an experiment conducted on videodisc and an experiment conducted in a
traditional lab setting.

Time. Students using videodisc typically work through an

expriment more quickly than a conventional lab where students spend
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time setting up, waiting between data collection points, cleaning up
and@ correcting errors. Using the videodisc ia "Respiration," for
example, students need not wait for the temperature changes but can
see the results almost instantly. Students who spent 40 minutes with
the videodisc "Respiration" lab were able to carry out a complete
experiment of one organism at three temperatures. By spending 60
minutes, the number of organisms can be increased to two or three
whereas in a traditional lab this same experiment can take up to three
times as long to complete.

Content. Videodiscs enable students to examine a wider variety of
conditions than is possible in a traditional lab. Students can explore
more unknowns, investigate more organisms, study more biomes as well
as perform experiments over a wider range of conditions.

Procedures. Students using videodiscs appear less confused about

what to do than students in the traditicnal lab who frequently check
with the lab assistant to make sure the experiment is being conducted
accurately. The videodisc provides a more structured yet
individualized approach than most labs. Interactive preparation is
obligatory for videodisc students who must work through preparatory
sections before conducting an experiment. This is not necessarily so
in traditional labs where preparatory lessons leading up to the lab
experience tend to be left optional to the student. In the
traditional lab with one lab assistant and 20~30 students, students
receive less individual monitoring and tutorial assistance. As a
result students cannot always receive the timely clarification or
correction always available from the ever-patient computer used to

control the videodisc simulations.
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Task-Oriented Behavior. Because videodisc provides fewer

distractions for students, students appear to be more task-oriented
and almost completely focused on conducting the experiment. Students
in traditional labs exhibit a wider variation in behavior, and time
actually spent on the task can be short. It is apparent that some
students in traditional labs focus on the experiment, but others may
just be marking time. In many cases, students can become restless
toward the end of a three-hour lab period. videodisc students are
allowed to stop the program at key points. Consequently, 1less
restlessness or distracted behavior was observed.

Pedagogical Advantages of videodisc. Because students have to

make choices and respond te the program, they become actively involved
in learning. Research literature shows that learning increases when
students become active learners and receive feedback on their efforts.
In addition, a wide range of students can be served by a single
videodisc program because videodisc can match the pace and timing of
presentation to a learner's requirements. Students can be routed to
appropriate remediation sections of the disc as necessary, and they
can repeat and review sequences that they do not understand or that

they wish to explore more carefully.

Comparative Costs

Costs for developing and using videodiscs are not well
established and depend on a number of factors including ratio of film
footage to still frames, the degree to which electronics and
computer-generated graphics can be used to create still frames; the

number of iterations carr.ed out in the formative stage of
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development, the extent to which preexisting film footage can be useﬁ,
the size of the development team working on the disc, the desired
quality of the product, the production facilities used, and the type
of production (e.g., studio or on location).

Widespread use of videodiscs will depend on lowered costs, which
will in turn depend on the vagaries of the videodisc industry. Costs
of hardware are declining, however, and many colleges and universities
are experimenting with videodisc. Over the last several years, the
cost of microcomputers has decreased by 30%, and videodisc players by
20%. Moreover, the availability of interface devices to control a
videodisc player by a microcomputer are becoming commonplace. While
the initial hardware and software ic currently expensive (about $3500
per unit), recurring costs are less for videodisc than for traditional
labs.

A formal complex cost analysis was beyond the scope of this
evaluation, but tc estimate the cost of videodisc instruction, the
study compared expenses of teaching respiration by traditional
laboratory methods and by videodisc. Among the host of variables that
could be incorporated into cost calculations, certain factors were
assumed to be constant across the methods: for example, energy use,
maintenance, obsclescence, and so on.

The cost comparisons showed three things:

First, if a user must build a new space or renovate an existing
space to offer science labs, it is more expensive to provide "wet" lab
facilities than to install a videodisc system.

Second, if existing space 1is used, without modifications,

teaching respiration through a traditional lab is initially less
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costly than purchasing a complete videodisc system. However, the

recurring costs of personnel and materials are much greater for a
traditional laboratory than for videodiscs. In that case, over-
time, the videodisc approach would become cost effective. The amount
of time needed to reach a break-even point is not clear at this time.
Finally, if existing space is used without any modifications and

if only a videodisc interface need be purchased (at about $500),

teaching respiration by videodisc is less expensive from the start

than teaching it through a traditional 1lab.

Conclusions

The major question examined by this study was whether science
laboratory experiments could be simulated adequately and be as
effective instruction as traditional "wet"™ 1labs.

The study found that students using the videodisc simulations
consistently performed as well as or better than students in
traditional labs. Furthermore, the videodisc group worked through
their experiments more quickly and were able to experiment with a
wider variety of conditions than the traditional lab students.

Nearly all faculty recognized the potential of videodiscs to
teach science laboratory experiments but expressed ambivalence about
whether the videodisc simulations were appropriate substitutes for as
opposed to supplements to traditional "wet"™ labs. There was little
ambivalence, however, about two applications of the videodisc
simulations: faculty agreed that they are appropriate to teach

experiments that otherwise could or would not be taught (e.g., because
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of cost or dangerous conditions), and to teach students who otherwise

would not have access to science laboratory instruction (e.g..,

independent learners).
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SUMMARY

In 1981 the University of Nebraska, Lincoln, received a grant
to develop interactive videodiscs for teaching introductory
college level physics, chemistry, and biology. In the
Annenberg/CPB Project, six videodisc lab experiments were
produced: two in each of the three content areas. The
videodiscs are designed to enable students to perform science
laboratory experiments (such as respiration in biology and
titration in chemistry by using a personal computer that is
connected to a videodisc player. Same of the videodisc
experiments duplicate existing traditional laboratory
procedures (for example, Titration, Respiration, Chemical
Decision Making). ~ Others cover material not typically found
in a lab setting (for example, Physics of Motion, Climate and
Life, and Energy Transformation).

At the request of the videodisc devalopers, an evaluation was
conducted to examine these areas: quality of the videoaiscs,
effects of the discs on students' learning and attitudes,
acceptability of the new technology, comparison of videodisc
with traditional laboratory methods and cos’ s, and the
potential of videodisc in higher education ita were
collected from more than 600 students and 45 snstructors and
content experts in seven universities and colleges across the
country using formal and informal methods--surveys, interviews,

observations, and anecdotal reports.

Qualitv of the Both students and faculty identified
effective features of each disc, particularly self-pacing
aspects and opportunities tor feedback. For each disc, they
also noted problems that limit usefulness. In biology,
Respiration was viewed more favorably than Climatc and Life.

In chemistry, Chemical Decision Making was rated higher than
Titration by instructors. Students rated both chemistry discs
about the same. In physics, the discs were rated about equally
by students. Motior. .sas viewed more fevorably by instructors.
Detailed critiques and suggested revisions for the programming
were prepared for each videodisc.

studert Evaluation dats reveal that students can
learn from interactive videodiscs and can identify specific
content, information, concepts or ideas they gained from
working through the program. Students also report learning
aspects of the scientific process and reasoning from these
videodiscs. In addition, the videodiscs capture students'
attention: they are neither bored or confused as they view

the discs.




Acceptability. of Videodise 23 3 Medium. Faculty are willing
to consider using high quality. well-devemped discs in
their teaching and students aeex atiracted to and will work
through 8 videodisc. Faculty scceptance mey depend less on
hard dats about outcomes tran on the disc's ccmpatibility
with course curriculum and {nstructor's philosopty and
teaching style.

compardson yigeodisc and Laboratory gxperiments, Clear
distinctions exist between the benefits of an experiment
conducted on videodisc and one conducted in 8 traditional
1aboratory sctting. Students using videodisc work through
tne experiment more quickly, cover a wider range of content,
gre less distracted than their traditional 1lsd counterparts,
evidence leLs confusion over proceduress and exhidit more
task—orienbed behaviors grester self-sufficiency and more

observed differences, no meaningful differences were noted
between 1ab and videodisc students in self-reported amount of
learning or {mpact of mode of {nstruction on students'
interests and attitudes.

Test. score data were gathered and analyzed at one biologY field
test site. For Respiration, no differences in quiz performance
were found between videodisc and 1ab students. For Climate and
| Life, videcdisc students achieved higher scores than their lab
| ) counterparts.

tate and comrunity colleges seem more positive about ihe discs
that duplicate traditional 1abs.

Because videodisc is primerily & medium of individual
{nteraction. its widespread use will depend on costs. While the
{nitial hardware and softuasre are currently expensive, recurring
costs are less for videodisc than for traditional 1abs.

24




Potential of Interactive Videodisc Stubborn
obstacles to the use of videodisc in higher education
include: faculty hesitation to accept {nnovation, costs,
lack of standardization in the videodisc industry. vagaries
of the videodisc business, and 2 dearth of suitable programs
at appropriate levels. TYet, with improved technulogy and the
development of high-quality discs, the videodisc pedium may
well have a future in higher education. In particulai’
videodiscs that simulate lsboratory experiments are especially
useful in teaching time-consuming procedures, hypothetical
conditions, potentially dangerous procedures, and
investigations that require expensive materials or equipment.
videodiscs also would seem to be useful in situations where
laboratory facilities are mpnctical—for example, in rural
or off site jearning situations——or to provide an
approximation of lab work for nonscience majors, for whom
economic and space limitations preclude traditional lab
ezperiments.

Videodisc developers are encouraged to adopt

agogical approaches and features known to be effective
(mastery levels, {mmediate feedbacks reinforcement, review
units); to captialize on the intrinsic strengths of the medium
(user control, rapid pacing); and to produce materials that ave
compatible with current curricula. Discs that duplicate
existing laboratories should be marketed at smaller colleges
and institutions.

Funding agencies are encouraged to continue to provide suppert
for videodisc development and evalustion so that educators and
researchers can determine both the potential of videodisc as a
medium of {nstruction and the quality and value of particular
videodisc products.

Ev:luators of {ndividual videodisc products are encouraged to
emphasize formative evaluation over summative assessment at this
stage of the new medfim's development; to perform limited field
testing that emphasizes on-site observation and intervieving;
and to design protocols that distinguish between the
characteristics of videodisc as 2 mediun and the quality of 2
particular videodisc product.

25




OVERVIEW OF THE VIDEODISC PROJECT

Description of an Interactive Videodisc Jvstem
A videocdisc looks like a long-playing silver phonograph

record uithout grooves. Actuially the grouves are 20 tigntly
packed that they are invisible to the naked eye. Videodiscs
store information, sound, and images that are then read by
tiny lasers in a videodisc player. Videodiscs are claimed to
be more durable: store more information. and offer faster
access to that information than other storage media,
including conventional magnetic videotapes (DeBloois, 1982;
Schneider and Bennion, 1981).

Videodisc technology blossomed in the 1970s and was
heavily marketed for home use in the early 1980s, mostly by
way of television commercials that promised Hollywood movies
in your own living room at reasonable cost. Educational
applications have been less publicized, but advocates have
been equally enthusiastic, New technology now allows
studentc to hook up a videodisc player to a miCrocomputer.

By using the two machines in tandem, students can move images
across a full-color video screen, design personalized
{nstructional sequences, determine their own learning
preferences, and select information at an appropriate level
and pace. Because the user can make choices: engage in &

dialogue, 2nd control the pace and sequence of the




videodisct!s display, rather than pass.vely follow a
preprogrammed routine, such a system is called interactive,

The hardware for an interactive videodisc system (or
intelligent videodisc) consistc of a color monitor, a
microcomputer, and an industrial videodisc player. To work
the system, a student inserts a videodisc into the player and
a programmed floppy diskette into the microcomputer. The
sequence and rate of image presentation are controlled by
typed instructions on the microcomputer's keyboard.

An interactive videodisc system is characterized by

three features:

1) Nonlinear format of content, The
{nformation on the videodisc is organized into discrete
modules or units that need not be studied in a
predetermined order. For example, a videodisc
describing various climates of the earth allows students
- to choose which topics they wish to study (desert,
tundra, grasslands, etc.) and in what order.

2) User controiled options, The student can
choose to terminate the program, reexamine a specific
{nstructional unit of the program, or skip other units

on the disc entirely.
3) User self-evaluation, The videodisc lesson

includes frequent quizzes and questions that enable

students to gauge their understanding of the material.

Instructional videodiscs have been developed in many

areas: in business (General Motors trains its mechanics by



videodise), in medicine (Hon, 1982, describes a videodisc for
teaching cardiopulmonary resuscitstion), in teaching literacy
(HumRRO, 1982, produced a disc on study and test-taking
skills), and in military training (Holmgren et al., 1979-80,
discuss army training discs). Discs have been designed

for college and pre-~college curricula. ABC Video Enterprises
and the National Education Association have produced a
Schooldisc to teach 4th, 5th, and 6th graders. Discs for
college students have been developed at the University of
Iowa (Art Hirtory), University of Utah (introductory
physics), and the Center for Aerospace Education (space

science).

The Science Lab Videodises
In 1981, the University of Nebraska, Lincoln, received a

grant from the Annenberg/CPB Project to develop interactive
videodiscs for teaching introductory college-level physics,
chemistry, and biology. Six videodisc laboratory experiments
were produced. The videodiscs are designed so that students
may perform scientific experiments by using a personal
computer connected to a videodisc player. Scme of the
videodisc experiments are designed to substitute for the
traditional laboratory. In these simulated science labs,
students use a microcomputer and video screen the way they
use test tubes, lab equipment, or chemicals in a traditional
lab. Electronically, they mix chemicals, modify
temperatures, and then observe the results, Other videodisc

3
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lessons give students the opportunity to conduct experiments
and explore subject matter not possible in a traditional lab,
for example, investigating the physics of motion by examining
divers, gymnasts, and dancers.

The hardware delivery system consists of a Pioneer 7820- ‘
3 videodisc player interfaced to a modified TRS-80 Model III
computer containing an overlay circuit card (developed by the
Nebraska Videodisc Group) that; superimposes computer text and
graphics onto NTSC video. A high-resolution graphics card
supports the overlay.

The computer software is written in UCSD Pascal. A
printed instruction guide, containing information for the
{nstructor and worksheets and course materials for students,

accompanies the videodiscs.

Biology Videodiscs
Respiration, In this videodisc, students experimentally
deternine the effects of varying temperatures upon the
respiration rate of three common organisms: a pea seedling, a
frog, and a mouse. Respiration rate is measured by the
movement of dye through a narrow tube called a manometer.
The greater the respiration rate, the more rapidly the dye
will be displaced down through the tube. Students select the
organisms and temperatures they wish to study, observe the
organism at the selected temperatures, record dye movement at
selected intervals, and chart changes in respiration rate.
Using this videodisc, students are instructed in and

quizzed on how to formulate hypotheses, control variables,

m
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collect data, organize and graph information, and draw
conclusions from experimental findings.

Climate and Life., This videodisc explores major
geographical areas of the world (biomes) and their
corresponding plant and animal life. Students can view ten
major biomes, such as tundra, chaparral, and tropical rain
forest, and study the life forms, terrains, and climitograms.
(A climatogram is a histogram of temperature and precipitation
patterns over a typical year.) Students can move through the
disc at their own pace in any order they choose. Quizzes and
frequent questioning encourage students to master the basic
concepts.

This subject is typically taught from textbooks and
lectures. On the videodisc, students can view color motion

sequences of the biomes and explore, interactively, factors

that determine biome distribution.

Chemistry Videodiscs

Chemical Decision Making, In this videodisc, students
investigate chemical unknowns. By electronically mixing
chemical combinations, of which several hundred are possible,
students can observe chemical reactions, calculate unknowns,
and explore properties of different elements. After an
initial introductory sequence on the characteristics and
properties of different chemicals, students can choose the
type of experiment and level of difficulty. Conditions
simulat> laboratory practice in identifying chemical
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unknowns. Students gain skills in formulating hypotheses,

conducting experimental investigations, and understanding

scientific processes.

itr A typical lab experiment, that of
determining the concentration of a solution, has been transferréd
to an interactive videodisc. Students begin by learning the
basic concepts and techniques of titration and then conduct
titration experiments.

The hardware has been modified with a paddie-controlled
stopcock in a way that closely simulates the physical process
of titration. A potentiometer connected to the computer
allows the students to turn a stopcock which on the screen
will drain a titrant from a burette intoc a flask. The end
point is signaled by a color change in the liquid undergoing
titration. By varying the initial parameters stored in the
computer that controls the disc, a student can perform a

large number of titration experiments.

Physics Videpdiscs
Studies in Motion, This videodisc provides instruction

in kinematics centered on measuring the motions of divers,
gymnasts, and ballet dancers. The motions vary from simple,

straight drops from a three-meter diving board to the complex

The computer software was developed for students with
little mathematics and is designed to lead them through an

exploration of four kinds of motion: free fall. up-and-down,

|
\
\
|
i
projectile and twisting motions of gymnastic floor exercises.
|
|




projectile, and rotational. By moving the cursor on the screen,
students can take measurements for numerical calculations.

While these topics might be covered in a traditional
laboratory, the treatment is usually qualitative. With this
videodisc, students can chart motions and calculate effects.

Enersy Transformations Featuring the Bicycle, Energy
transformations that occur while a bicycle is being ridden
are shown in this videodisc, Energy input is computed
from the forces on the pedals measured during rotation.

Energy iosses to rolling and wind resistances are determined
from airport rumway and wind tunnel sequences on the
videodisc. Energy output is computed from kinetic energy of
the bicycle and cyclist, messured on rollers in the
laboratory.

This disc is designed for students who have studied
calculus and basic energy concepts. The computer program of fers
students direct access to a large array of visual data. For
example:. the portion of the videodisc showing the rolling
resistance of a bicycle is combined with a computer overlay
cursor to enable the student to find the location of the bicycle
at each thirtieth of a second. Consequently the student can
compute velocities and accelerations as a function of time in

ways difficult to achieve with other instructional media.




OVERVIEW OF THE EVALUATION

Originaliy both formative and summative evaluations of the
videodiscs were planned. The formative evaluation, handled
internally by the University of Nebraska, was to identify the
strengths and weaknesses of the discs and make revisions
before they were released to the field test sites. The
external evaluation was to examine the product in a natural
setting and determine its effectiveness. The two discs in
each disciplinary area were to be completed about the same
time and field tested during one semester in the appropriate
place in the course curriculum. Because of production
delays, the discs were campleted one at a time over several
months and often reached the field test sites out of sequence
in the curriculum and in the first versions that had not been
rigorously reviewed for error's or problems. As a result of
the field testings of the first disc (Climate and Life), the
evaluation was reoriented to focus substantially on formative
issues:

1) The evaluation was refocused to gather information
for improving the videodiscs, rather than to test the
videodiscs against other methods of instruction. Until each
videodisc is at its best, it is inappropriate to compare it
to other instructional modes.

2) The design allowed faculty members to use the discs
in whatever manrer they judged appropriate, rather than

imposing constraints on how the insitutions should use the
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disc. In this way, the evaluation can address a disc's
performance in actual institutions and curricula.

3) The design entailed collecting general information
about a variety of topics, rather than detailed information
about a few. Since there are few precedents for; evaluative
outcomes in assessing a new technologyv like videodisc,
collecting a range of data allows the broadest view of
operations.

In sum, this evaluation was exploratory and global,
relying on qualitative methodology rather than using
experimental designs. Experimental hypothesis testing is
more appropriate after the videodiscs have been refined and
improved to be their best.

Focus of the Evaluvation
Evaluative data were collected from students,

instructors, content experts, and others by means of surveys,
interviews, observations, and anecdotal reports. These data
focused on five areas: quality of a given disc, student
outcomes, faculty and student acceptability, costs, and
potential and problems of videodisc as a medium of

instruction.

The gqualitv of the disc, Because of the evaluation's
formative emphasis, data were gathered to determine the
strengths and weaknesses of each disc. In evaluating any new
techrology like videodisc it is critical that the quality of
the specific product be examined, so that one can
differentiate the users' response to the medium from their

9
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response to a specific instance. Respondents may be
enthusiastic about the potential of the videodisc medium, but
have reservations about a specific disc. We therefore
developed guidelines that detail the features of an effective
videodisc (see page 11). These guidelines formed the basis
of the critique of each disc, as reported in Appendix A.

Student outcomes, The principal questions to be
addressed regarding student outcomes were: How do students
respond to this new medium? Does it increave their knowledge
or interest in acience? Do they prefer this method of
learning? What are differences in outcomes for students who
perform the experiment in a traditional lab and those who use
a videodisc?

Faculty and student acceptabilitv, Innovations in
higher education depend on acceptance by faculty (Lindquist,
1978) and can fail if faculty reject them. Faculty acceptance
is influenced by an innovation's compatibility with existing
curriculum or teaching style, cost, ease of implementation,
the innovation's respect for faculty autonomy, and the
effectiveness of the technology. Students are influenced by
compatability with the curriculum, snd by ease of use,
econcmy of time, entertaimment valuve, and effectiveness.

Costs, To illustrate the costs involved in using
videodisc technology, the evaluation included & preliminary
cost comparison between a respiration experiment conducted in
a traditional laboratory and one conducted through videodisc.

Respiration was selected because of its prevalence in the

10
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2,

3.

6.

Guidelipes for Evaluating an Interactive Science Videodisc

How does the videodisc's content coverage compare with the oppropriate
traditional laboratory experience or the same topic?

To

Is

Is

relative emphasis on manipulation, observation, 1.~terpretation.
application, exploration

amount of guidance and instruction provided

stress on problem solving and critical thinking

what extent can the user control:

time allowed for solving probiems or answering questions

pace at which display material is presented

choice of sequence so user is not confined to a singie track or linear
path (effective branching)

point of entry into the program

ease of exiting an activity at eny time

ease of reviewing material and receiving help or instructions

the user provided with adequate feedback?

feedback is nonthreatening, immediate, timely, reinforcing, remediating
feedback is given after correct and incorrect answers

help or assistance is built into the program

wrong ansWwers are explained and corrected

the mecium used to its potential?

what proportion of the content is presented in visual form, text, audio?
are visuals creative and engaging?

can computer-generated material be easily updated or changed?

are video and computer appropriately coordinated?

are audio and computer appropriately coordinated?

Does the program follow sound pedagogical principles?

are brief objectives specified at the beginning of the lesscn?

can users assess their knowledge at the start (pretest)?

are there opportunities for remediation on prerequisite skills or lmowledge?
does the lesson build from basic concrete concepts to advanced, formal

or abstract ideas?

is a variety of explanations given?

are key concepts emphasized and highlighted?

has tedium been avoided?

does the lesson call for more than hitting the return key (page turning)?
is a variety of questioning formats used?

do questions reflect recall, comprehension, analysis, synthesis, evaluation?
can users assess their knowledge at the end (posttest)?

How does the videodisc compare with other methods of delivering the zame
content? Competitors include:

film, slide-tape program. other audiovisual packages
lecture

traditional laboratory

textbook material

written description of videodisc presentation
interactive computer instruction without videodisc images

1




college biology curriculum as a traditional lab and because

respiration experiments entail the use of materials,
organisms, and lab equipment.

Potential and problems of videodisc as a medium c€
instruction, Researchers have begun to report on the
effectiveness of videodisc instruction (see, among others,
Bork, 1981-82; Kearsiey, 1981; Kadesch, 1980-81; Hoekema,
1983). The analysis of the medium's advantages and
disadvantages presented in this report is based on both a
review of the literature and the data collected during the

evaluation.

Methodolomy

Data were collected from students and instructors during
summer and fall, 1983, and spring 1984, at seven universities
and colleges: University of Nebraska, Lincoln; University of
Wisconsin, Madison; University of California, Berkeley; UCLA;
Emporia State College, Kansas; Kansas State University;
I1linois Central College.

The tables on the next page describe the designs and
student sample sizes at each field test site:

12
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Berkeley
Nebraska
Emporia

Berkeley
Nebraska
Emporia

Wisconsin
UCLA
Nebraska

Wisconsin
UCLA
Nebraska

Kansas State
Nlinois Central

Nlinois Central
Nebraska

Respiration
Videodisc Trad. Lab

Climate and Life

Trad, Lab

Design

Student volunteers
Random assigmment
Random assigmment

Design

Student volunteers
Random assigrment
Random assignment

Chemical Decision Making

45 10
37 32
53 37
Videodiac
17 bd
38 28
40 uy
Videodise
5 0
10 0
6 0
Titration
Videodisc
6 7
14 25
34 0
Motion
Videodisc
9
320
Energy
Videodisc
61
100

(#No comparable traditional lab available.)

Trad. Lab

Trad. Lab

Trad. Lab#®

Trad. Lab®

Design
Student volunteers

Student volunteers
Student volunteers

Design
Student volunteers

Student volunteers
Student volunteers

Design

Student volunteers
Course requirement

Design

Course requirement
Student volunteers

Data were collected from nearly 700 students (506 videodisc

and 183 laboratory students) and 45 faculty members,
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instructors, and content experts. Ten different questionnaires,

observation forms. and interview protocols were used, Anecdotal

reports and a review of the literature supplemented evaluation -
data.

I would 1like to acknciledge individuals who worked on
various aspects of this evaluation: Meureen Asch, Dr. Larry
Braskamp, Di. Vicki Brazeale, Beverly Cabeilo, Steve Chin,
Tim FErickson, Judy Hirabayashi, Phil Johnson, Denise Kiser,
Dr. Dan Lapsley, Dr. Ron Serlin, Dr. Ann Smith, Dr. Elizabeth
Stage, Joanne Stein, and Lynn Wood. Their hard work and
pertinent contributions enriched this evaluation.

Cautions in Interpreting the Findings

The results described in this report should be
interpreted with the following caveats. First, the discs
often arrived at the field test sites out of sequence with
the curriculum. Sometimes students viewed the discs months
after they had studied the topic in their classes or months
before the major concepts were presented. In addition,
scheduling was often problematic. Discs were shown late in
the day or at awkward times. How these factors affected
students' responses to the videodisc lessons is unknown.

Second, the same students and instructors at each site
did not view all the videodiscs. Thus it is inappropriate to
make comparisons ac: ~«s v.deodiscs, for example, comparing
the biology videodiscs to the chemistry or phiysics discs.

Third, videodisc presents users with a new mode of
instruction. Faculty, comfortable with the control they have
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when lecturing, may react negatively to an instructional
method that is perceived as taking scmething away from the
teacher.

Fourth, a review of the dats suggests that these discs
were less well-received at research universities than at
smaller colleges. Large research institutions typicaily have
greater resources and faculty may feel that they can do the
job as well as or better than a videodisc lesson. In
contrast, instructors at smaller institutions with limited
resources may view videodisc instruction as a gocd way to
enrich their curriculum. Most of my observations and
irformal interviewing of faculty members took place at
research universities (because of geographical proximity and
timing), and these evaluation resultz may overemphasize the
perspective of research institutions.

Site by Site Analvses

As a first step, the questionnaires soliciting
students' reactions to the videodiscs were statistically
analyzed by institution using chi-square.

Respiration, There were only a few meaningful
differences across the three sites (Berkeley, Nebraska, and
Bmporia) for this videodisc.

Design: Students at Berkeley volunteered to view the disc;
students ot Emporia and Nebraska were required to complete
the disc lesson.

Student demographics: For some of the Berkeley students,
English was their second language, while at Emporia and

15
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Nebraska. English was all viewers' first language. Nebraska
had mcre undeclared majors than the other two institutions.
Average time spent viewing the videodisc: Students at
Berkeley spent less than 40 minutes; students at Emporia
spent approximately 80 minutes; students at Nebraska viewed
the disc for about 102 minutes. One possible explanation for
the longer viewing time at Nebraska is that students viewed
the disc in groups of three or more. At the other
institutions, viewers tended ﬁo work individually or in
pairs. Scheduling might also explain these results.
Students at Berkeley were scheduled in one-hour blocks.
More time was allowed at the other institutions.

Reported incidents of problems using the videodisc: At
Berkeley 28% of the students indicated they had difficulties
with the hardware or software. At Emporia, 15% of the
students had problems. At Nebraska, 16% of the students
reported problems. Berkeley students felt that scme of the
explanations were unclear and the worksheets were confusing,
which prevented them from working smoothly through the disc.

Student response: Students at Nebraska seemed more
positive about the videodisc than did students at other sites.
While the differences on questionnaire items were small in
number, the trend was for students at Nebraska to express
greater satisfaction. For example, students were asked to
indicate whether they would rather learn this material in a
regular lab. Mean responses are shown below where 1 is
interpreted as "no, not at all" and 5 is interpreted as "yes, very

much.” (Results are statistically significant at .003.)
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Berkelsy 3.7

Emporia 3.5

Nebraska 2.0

Student reaction to a new educational product is often more

positive at the site where it was developed than at other

institutions with no investment in the innovation (Scriven, 1980).
Llimate and Life, The differences among the three

institutions (Berkeley, Nebraska, and Emporia) observed for

the Respiration videodisc were also apparent for Climate and

Life. Students at Nebraska spent more time on the videodisc

on the average than students at other sites, again most

likely because they worked in groups. Students at Nebraska

reported higher levels of interest and attention and more

satisfaction with the videodisc than students at other sites.

Larger percentages of students at Berkeley and Emporia (27%
and 31%) reported difficulties with hardware and software
than did students at Nebraska (20%).

Iitration, Few statistically significant differences
existed across the sites (UCLA, Wisconsin and Nebraska) for
Titration.

Student demographics: Wiscrasin hiad more non-native speakers
than the other sites; UCLA students had lower grade point
averages than either Wisconsin or Nebraska.

Average time spent viewing the disc: Students at UCLA
spent 26 minutes, at Wisconsin 54 minutes, and at Nebraska 50
minutes. Most students worked zione or in pairs ¢n

Titration. Differences in viewi.g time may reflect




differences in the reported incidence of problems with the
videodisc: Students at Nebraska reported more difficulties
than students at other sites: 48% had problems, compared
with 21% at UCLA and 33% at Wisconsin.

Student response to the videodise: 1In general, no
statistically significanf differences existed across the
sites in levels of satisfaction or interest in the Titration
lab. Where differences were observed, students at Nebraska
tended to he slightly less positive about the videodisc, a
finding that is perhaps linked to their higher incidence of
problems with the equipment.

Chemcial Decision Making., This disc was field tested
at UCLA, Wisconsin, and Nebraska. Sample sizes were
relatively small at each institution and so these results
should be interpreted cautiously. Differences across sites
for this videodisc include:

Student demographics: UCLA hiad a larger number of students
who had learned English as a second language.

Average time spent viewing the disc: 82 minutes for Nebraska,
27 minutes at UCLA, 25 minutes at Wisconsin; in addition,
students at Nebraska had more viewing sessions than students at
UCLA or Wisconsin.

Reported difficulties with the videodisc were higher at
Wisconsin (40%) than at the other sites (about 20%). Level
of interest and attention and satisfaction were about the
same across sites; there were no statistically significant

differences.
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Motion, Students at two sites viewed this videodisc:
Illinois Central College and Kansas State.

Design: At Kansas students volunteered to view the disc; it
was required at Illinois Central.

Student demographics: No women completed evaluation forms'at

Kansas.

Average time spent viewing the disc: Students at Illinois Central

seemed to find the disc more challenging and difficult; they
spent 162 minutes (compared to 133 minutes for Kansas
students) and indicated that they needed even more time.

Reportad incidence of problams with the videodisc: Over
60% of the students at both institutions reported
difficulties working the videodisc, primarily with the
software, Students felt that the programming was intolerant
of imprecise responses, and this hindered their progress
through the disc.

Student response: There were no differances in student
reactions to the videodisc between the sites.

Energy Transformation., Data were collected from
students at Illinois Central College and Nebraska.

Design: Studenis at Illinois Central were required to view
the videodisc; it was optional for those at Nebraska,
although they received bonus points.

Student demographics: Students were generally similar in
their demographic characteristics, although Illinois Central

had more non-Engineering and Physical Science majors.

Average time spent viewing the disc: Students at Nebraska spent

more time viewing the disc and did so on more occasions. The
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average viewing time for Nebraska students was 200 minutes,
100 minutes for Illinois Central students.

Reported incidence of problems with the videodisc: Both groups
reported interference by the hardware, software or equipment
(46% at Nebraska; 39% at Illinois).

Student response: In general, students at Nebraska reported
slightly greater interest, attention and satisfaction with
the videodisc.

Discussion, There were some differences across
the sites on some questionnaire items, but there was no
consistent trend or pattern across all discs. One general
impression: research institutions seem to be more critical of
the discs than other colleges. Statistically significant
differences are most likely due to a variety of factors,
including whether the disc was required viewing; students'
demographic characteristics; problems with hardware, software,
or equipment; and how the disc was presented to students by the
instructor.

Given the amount of data collected, the wide variations in
sample sizes at each site, and the exploratory nature of this
evaluation, I decided t¢ combine questionnaires across sites for
the rest of the chi-square analyses. Where site differences are
statistically significant and meaningful, they are discussed in
the body of this report.
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QUALITY OF THE VIDEODISCS

Reported here are some general comments on the quality
of the videodiscs based on the reactions of the faculty,
students, and content experts who viewed them. Detailed
critiques and suggestions for improving the videodiscs appear
in Appendix ». Complete questionnaire results and open-ended
comments from students and instructors for each of the
videodiscs are reported in Appendix B, which is separately
bound. A comparison of videodisc to the traditional lab is
discusssed in a later section, "Comparison of Videodisc and
Laboratory Experiments.®
Biology Videodiscs

Eight biology instructors and 135 students viewed the
Respiration videodisc; eleven biology instructors and
95 students viewed Climate and Life. Viewers were
asked to comment cn the quality of the content, the
instructional features, appropriate aviience, and overall
value of the videodisc.

Quality of content, The students' and instructors!
ratings of the challenge and difficulty of each of the
biology videodiscs are shown below, where 1 = too easy, too
elementary and 5 = too hard, too advanced. Mean ratings are
reported.
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Respiration Climate & Life

Students Staff Students Staff
Challenge of
lesson 2.8 2.4 2.9 3.1
Amount of new ;
information 2.7 2.5 2.9 2.8
Level of
information 2.8 2.5 2.8 3.2

Neither videodisc was vie_wed a3 too difficult by students or staff.
Students found Respiration more challenging than did staff; staff felt
Climate and Life was more advanced than did students. In general, the
reactions of both groups to both discs were similar.

Instructors were asked to evaluate the videodisc content
across a number of dimensions. Their mean ratings are shown

below, where 1 = very poor and 5 = excellent.

Respiration Climate & Life

Accuracy of scientific information 3.8 3.0
Appropriate use of examples 3.7 2.5
Currency of scientific information 3.6 3.4
Appropriate reading/vocabulary level 3.5 3.3
Completeness of topic coverage 3.4 2.3
Pedagogical principles employed 3.3 2.6
Likelihood of promoting student
understanding 3.1 2.2
Sophistication of logic and reaconing 2.8 2.9
Potential to motivate/interest students 2.8 3.0
Sophistication of science content 2.6 3.2
Likelihood of provoking higher-order
thinking 2.3 2.2
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In general, instructors tended to give higher ratings to
Respiration than to Climate and Life; item differences,
however, are not statistically significant. Respiration's
strengths include the accuracy and currency of scientific
information, sppropriate use of examples, and level of
vocabulary. However, it was viewed as being relatively
unsophisticated and unlikely to provoke higher-order
thinking.

None of the mean ratings for Climate and Life were above
3.4, and instructors gave low marks to its use of examples,
completeness of coverage, pedagogy, and the likelihood that the
disc would either promote stucent understanding or higher-
order thinking.

Instructors' open-ended comments support their ratings.
They found inaccuracies in Climate and Life and made
suggestions for improving the disc. Respiration received
less criticism. (See Appendix A for suggestions for revising
each disc.)

Instructional features, Both students and staff rated
instructional features of each videodisc. Their mean responses

are shown below, where 1 = very poor and 5 = excellent.
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Respiration Climate & Life
Students Staff Students Staff

Opportunity to

work at own pace 4.1 4,3 4.1 3.0
Readability of text 3.9 3.8 4.0 2.5 -
Instructions

on using videodisc 3.8 3.4 4,0 3.1
Opportunity for

feedback 3.7 3.3 3.5 2.9
Explanations 3.5 2.8 3.1 2.9
Quizzes . 3.5 2.8 3.2 3.0
Visual images 2.5 3.6 4,1 2.8
Student worksheets 3.5 3.0 3.4 2.4
Instructor's manual 3.0 2.2
Opporturity to skip

parts of the lesson 3.4 2.8 3.7 2.9
Opportunity to review 3.3 3.0 3.9 2.7

Students were more generous in their ratings than instructors;
both tended to be more positive about Respiration than about
Climate and Life. Features that were especially valued
include the self-pacing aspects, the opportunities for
feedback, and visualization.

Lanparison of yideodisc with other inmstructional
mpethods, A series ot" questions to inatructors probed their
expectations for the videodiscs and how the videodiscs
compared to other types of insiL:ruction. Mean responses are
shown below, where 1 = not nearly as good arnd 5 = much
better,
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How does this videodisc compare with:
Respiration Climatc & Life

Your expectations of it 2.6 1.9
Standard textbook presentetions 2.5 2.6
Lab manual presentations 2.4 2.3
The experience of a lad 1.5 1.3

Instructors sewmed more disappointed with Climate and
Life than with Respiration. Other ratings for both videodiscs
were similar. In general, instructorz felt that these videodiscs
were not necessarily better than the standard textbook or lab
presentation and not as good as the experience of a lab
itself. Note, however, that matcrial in Climate and Life is
not normally included in a lab and so staff's response to
this question should be interpreted cautlously.

Audisnces for these videodiscs, Instructors vere asked
to indicate the most appropriate audienc~ for the two discs.

The parcentage of respor:iants iriicating each group is listed

below.
Reepirstion Climate & Life

Adults in off-campus learning
situation 633 4es
Students learning independently
in lidrary or learning center 63% 54%
High school atudents 50% 73%
College freshmen/sophomores 50 91%
College juniors/seniors i3 36%
Studep* - vell-prepared in
math/sca ance 385 0%
Students poorly prepared in
math/science 25% 46%

25

o0




Almost two-thirds of the respondents considered
Respiration as appropriate for independent or off-site
learning, and approximately half felt the same about Climate
and Life. Instructors felt Climate and Life to be especially
appropriate for high school or beginning college students.

Overall production guality and value, Students and
instructors rated the overall production quality of each
disc, and staff judged the disc's educational value. Mean
responses are shown below, where 1 = very iaoor and 5 =

excellent,
Respiration Climate & Life
Students  Staff Students Staff
Production quality 3.8 3.8 3.9 2.7
Overall value 2.5 2.5

Students and staff rated production quality high for
Respiration. Instructors felt Climate and Life was
technically lower. Faculty gave both discs the same
relatively low overall rating.

Chemistry Videodiscs
Ten chemistry instructors and 55 students viewed the

Titration videodisc; four instructors and 21 students
completed forms on Chemical Decision Making.

Quality of content, The mean ratings for challenge and
difficulty of each of the chemistry videodiscs are shown
below, where 1 = too easy, too elementary and 5 = too hard,
too advanced.
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Titration Chemical Decision Making
Students Staff Students Staff

Challenge of lesson 2.9 3.3 3.5 3.5
Amount of new information 3.0 3.1 3.0 3.0

Level of informaticn 3.0 2.8 3.0 3.0
Students and staff rated Chemical Decision Making as
more challenging than Titration. In general, the reactions

of both groups to both discs were similer. The discs are
neither too difficult nor too elementary.

Instructional staff were asked to evalute the videodisc
content across 2 number of dimen..ions. Their mean ratings

are shown below, where 1 = very poor and 5 = excellent.

Titration Chemical Decision Making

Accuracy of scientific information 4.4 4.3
Currency of scientific information 4.3 4.3
Appropriate use of examples 4.0 3.5
Appropriate reading/vocabulary level 3.7 4.0
Completeness of topic coverage 3.7 3.5
Sophistication of logic and reasoning 3.2 3.8
Sophistication of science content 3.2 3.7
Pedagogical principles employed 2.8 3.3
Likelihood of promoting student

understanding 2.8 3.3
Potential to motivate/interest students 2.8 3.8

Likelihood of provoking higher-order
thinking 2.5 3.8

In general, instructors gave higher ratings to Chemical
Decision Making than to Titration, though no individual item
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comparisons were statistically significant. They judged
Chemical Decision Making to be accurate, up-to-date, at an
sppropriate vocabuiary level, sophisticated in its reasoning
and logic, and likely to interest students and provoke
higher-order thinking. Titration was also considered
scientifically accurate and current, and examples were used
appropriately. Some of the viewers felt that this disc was
less strong in pedagogy and unlikely to promote higher-order
thinking.

instructional features, Both students and staff rated
various instructional features of each videodisc. Mean

responses are shown below, where 1 = very poor and 5 =

excellent.
Titration Chemical Decision Making

Students  Staff Students Staff
Opportunity to work
at own pace 4.5 4.3 4.1 4.5
Opportunity to skip
parts of the lesson 4.2 3.3 3.3 3.5
Visual images 4.1 3.2 3.5 3.5
Opportunity to review 4.0 3.7 3.5 3.0
Opportunity for feedback 3.9 3.2 3.4 2.8
Readability of text 3.9 3.8 3.5 4.0
Explanations 3.8 3.3 3.0 2.3
Instructions on
using videodisc 3.6 3.3 3.8 3.0
Quizzes 3.3 1.7 2.9 2.7
Student worksheets 3.2 3.6 2.4 3.0
Instructor's manual 3.7 3.0
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Students were more generous in their ratings than were

instructors and tended to rate Titration higher than Chemical
Decision Making. Staff rated both discs high on self-pacing
and interactivity. They faulted Chemical Decision Making on
its explanations and Titration on its quizzes.

Comparison of yideodiscs with other instructional
methods. Instructors were asked to compare the videodisc with
several different instructional methods. Mean reponses are
shown below, where 1 = not nearly as good and 5 = much

better.

How does this videodisc compare with:

Titration Chemical Decision Making
Your expectations of it 2.3 4.2
Textbook presentations 2.9 3.0
Lab manual presentations 3.0 3.0
The experience of a lab 2.7 1.2

Chemical Decision Making was viewed more positively than
expected; Titration less than expected. In both cases,
instructors felt these discs were not replacements for
laboratory experiences but compared favorably with written
material such as textbooks and lab manuals.

Audiences for these videodiscs, Instructors were asked
to indicate the most appropriate audience for the two discs.
The percentage of respondents indicating each group is listed
below.




Titration Chemical Decision Making

High school students 100% 100%
College freshmen/sophomores 50% 100%
College juniors/seninrs 20% -

Students poorly prepared in
math/science 30% -

Students well=prepared in
math/science 30% 25%

Students learning independently
in library or learning center 40% 75%

Adults in off-campus learning
situations 30% 25%

Respondents tended to agree that the discs are
appropriate for high school students and lower-division
students. Chemical Decision Making was viewed as being more
appropriate for independent learning than was Titration.

Overall production quality and value, The mean ratings
of students and staff are shown below, where 1 = very poor
and 5 = excellent.

Titration Chemical Decision Making
Students Staff  Students  Staff

Production quality 4.1 3.9 3.6 3.8
Overall value 2.9 3.5
Production quality was judged good for both discs.
Instructors' ratings of overall value correspond to their
ratings of these discs on individual dimensions: they were
more positive about Chemical Decision Making than Titration.
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Physics Videodiscs
Five instructors and 39 students viewed the Motion

videodisc; seven instructors and 161 students completed
evaluation forms on the Energy videodisc.

Quality of content., Students' and instructors' mean
ratings on the challenge and difficulty of each physics
videodisc are reported below, where 1 = too easy, too
elementary and 5 = too hard, too advanced.

Motion Energy
Students Staff Students Staff

Challenge of lesson 2.8 2.5 3.0 2.6
Amount of new information 2.6 2.5 2.6 2.4
Level of information 2.8 2.5 2.9 2.4

Students! and instructors' ratings are similar for each disc.
The videodiscs are at the appropriate difficulty level for
students who had previously covered the content in their
physics courses.

Instructiocnal staff were asked to evaluate the videodisc
content across a number of dimensions. Their mean ratings are

shown below, where 1 = very poor and 5 = excellent.

Motion Energy
Accuracy of acientific information 4.0 3.6
Currency of scientific information 3.6 3.2
Appropriate use of examples 3.6 3.4
Appropriate reading/vocabulary level 3.6 3.0
Complateness of topic coverage 3.4 3.0
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Motion Energy
Likelihood of promoting student
understanding 3.2 3.4
Pedagogical principles employed 3.2 3.3
Potential to motivate/interest students 3.2 2.8
Sophistication of ucience content 3.0 3.0
Sophistication of logic and reasoning 3.0 2.8
Likelihood of provoking higher-order
thinking 2.6 3.3

Instructors' ratings were generally similar for both discs.
Motion was rated high on accuracy and currency of scientific

information, use of examples, and completeness of topic

coverage.

Energy had some of these same strengths.

Instructional features, Both students and instructors

rated each videodisc across a number of dimensions.

Mean

responses are reported below, where 1 = very poor and 5 =

excellent.
Motion Energy

Students Staff Students Staff
Opportunity to work at own pace 4,1 4.2 3.8 3.2 7
Readabilty of text 41 3.7 4.2 3.3 7
Visual images and action 4,1 3.3 4.1 3.8 7
Instructions on using videodisc 3.8 3.8 3.6 3.3 7
Opportunity for feedback on answers 3.5 2.8 3.3 2.8
Explanations 3.5 3.2 3.0 3.3 ~
Quizzes 3.3 33 3.2 2.3
Student worksheets 3.3 3.7 2.2 R0 -
Opportunity to review parts of
lesson 3.1 3.8 3.5 3.0 -~
Opportunity to skip parts of lesson 2.3 3.2 3.3 1.5
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Students appreciated the opportunity to work at their own
pace and the technical quality of the videodiscs., However,
they were less enthusiastic about interactive features of the
discs: opportunities to skip or review parts of the lesson;
opportunities for feedback on answers; quizzes and explanations,
Staff gave the discs generally positive marks with a few
exceptions. Motion was rated weak on opportunity for feedback
on answers. Energy received low marks on quizzes, opportunity
to skip parts of the lesson, and‘opportunity for feedback.

Comparison of videodiscs with other instructional
methods. Instructors were asked to compare the videodiscs
with several different instructional methods. Mean responses
are shown below, where 1 = not nearly as good and 5 = much
better.

How does this videodisc compare with:

Motion Energy
Your expectations of it 3.4 2.4
Textbook presentations 2.8 2.7
Lab manual presentations 3.3 2.7
Experience of a laboratory 2.6 2.4

Instructors seemed more disappointed by Energy than
Motion. They judged Motion to be better than a lab manual
poresentation, but neither disc was considered Detter than
textbook presentations or the experience of a 1ab.

Audiences for these videodiscs, Imstructors were
asked to indicate the appropriate audiences for the two

33
58

i
k¥



discs. The percentage of respondents indicating each group
is listed below.

Motion Energy
High school students 60% 57%
College freshmen/sophomores 60% T1%
College juniors/seniors -— 143
Students poorly prepared in
math/science 40% 29%
Students well prepared in math/
science : 20% 43%
Students learning independently
in library or learning center 40% 57%
Adults in off-campus learning
situations 60% 43%

Respondents viewed both Motion and Energy as appropriate
for high school and lower-division students. About half the
respondents viewed the discs as appropriate for off-site or
independent learning.

Qverall production guality and valve, The mean ratings
of students and staff are shown below, where 1 = very poor
and 5 = excellent.

Motion Energy
Students Staff Students Staff
Production quality 3.9 4.0 3.9 3.8
Overall value 3.2 2.9

Production quality was judged as good for both discs
by students and staff. Instructors' ratings of overall value
correspond to their ratings of specific aspects of these
discs: they viewed Motion more favorably than Energy.
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STUDENT OUTCOMES
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At some field sites, students were randomly assigned to
either the videodisc or the traditional laboratory. At other
sites, students volunteered to view the videodisc, either
before or after they had conducted a traditional lab
experiment on the same topic. For one site, viewing the disc
was mandatory. Demographic and other data were collected
from all students who completed evaluation forms,

Students who viewed the discs were enrolled in science
courses, typically the introductory course of the discipline.
More than one-third of the students who viewed the biology
discs were science or engineering majors. About three-
quarters of the students who viewed the chemistry or physics
discs were majoring in science or engineering. The

percentage of students in each discipline for each disc is

shown below.
Biological/ Other
Physical Science Engineering Major
Respiration (N=135) 35% . 5% 40%
Climate & Life (N=95) 36% 1% 413
Titration (N=55) 54% 25% 12%
Chem. Dec. (N=21) 453 25% 25%
Motion (N=39) 28% 46% 21%
Energy (N=161) 12% 83% 5%

Demographic characteristics. More women than men viewed
the :iology videodiscs; the reverse was true for the physics
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and chemistry discs. Our observations revealed no noticeable
differences in how male and female students used or responded
to the videodiscs.

Over 80% of the viewers reported English as their first
language. Observations and evaluation forms revealed that
some students who were not fluent in English had difficulty
in understanding some of the videodiscs, but because sections
of the disc could be repeated these students had the
opportunity to review material they missed the first time.

Skills and knowledge, Most students were relatively
unskilled in using either a videodisc pPlayer or a
microcomputer, but they rated themselves as pr. Ticient
typists. Our observations showed that most students managed
the equipment and hardware with relative ease.

About half the students viewing the videodiscs indicated
that they had not previously covered the material in their
courses. Those who were familiar with the content used the
videodiscs as an opportunity to explore concepts in more
depth or to clarify ambiguities., As a supplementary
investigation, student reactions to each videodisc were
analyzed according to whether they had previcusly studied the
meterial in another course.

There were only a few differences on some items on scme
discs but no consistent trends. For example, one might
expect that students who had studied the material previocusly
would spend less time with the videodisc. But the data do
noi uniformly support this expectation:
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Average Amount of Time Spent on Videodisc

Students Unfamiliar Students Familiar
With Topic with Topic
Respiration 81 minutes 61 minutes
Climate and Life 101 03
Titration 44 47
Chem. Dec. Making 58 19
Motion 174 wr
Energy 165 163

Although students who had previously studied Respiration,
Chemical Decision Making. or Motion spent less time on the
videodisc than their counterparts who were studying the
moterial for the first time, for Climate and Life, Titration.
and Energy, both groups spent about the same time working
through the videodisec.

Students! _f-niliarity with the material did not affect
their self-reported levels of attention or interest in the
videodisc or their ratings of the videodiscs' difficulty.
with one exception. For Chemical Decision Making, students
familiar with the content seemed less interested and
attentive to the disc.

Both groups tended to rate the cther questionnaire
items similarly across discs. The differences that did occur
seenm inconsequential or spurious: for example, on the
Climate and Life disc, students who had previously studied
the material rated the visual images lower than did students
unfamiliar with the topic.
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Time Spent on Yideodiscs
Students tended to spend only one session viewing the

biology and chomistry videodises. But the physics discs are
specifically designed to encourage rultiple viewing sessions,
and over half the students viewed these discs in two or more
sessions.

Students were asked to indicate the number of minutes

they spent on the videodisc. Mean responses are reported

below:
Mean Time Spent Working on Videodisc

Respiration 72 minutes
Climate & Life 100 minutes
Titration 45 minutes
Chemical Decision Making 42 minutes
Motion 155 minutes
Energy 163 minutes

Students spent less than one hour on each of the two
chemistry videodiscs, between one and two hours on each
biology videodisc, and over two hours on the physics discs,
which reflects the multiple viewing sessions. Some of these
data reflect scheduling constraints: at UCLA (chemistry),
Wisconsin (chemistry), and Berkeley (biology), students were
scheduled in cne=hour blocks. At the other sites, students
had more freedam to view the discs at length.

Reasons for Participating
Students who volunteered to view the discs were asked to
indicate why they chose to participate. Mean responses are
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shown below, where 1 = not an important reason and 5 = very

important reason.
Respiration C&L Titration Chem. Dec. Mot.

(N=U5) (N=17) (N=54) (Ks21)  (N=3)
Recommendation of professor or TA 2.3 2.1 3.5 - 2.8 2.6
Recommendation of other stur'ents 1.9 2.1 1.8 1.5 1.6
To get additional help 1.6 1.9 3.2 2.8 1.5
To learn more about the subject 2.7 3.0 4.5 3.6 2.6
To do better in exams 2.0 2.2 4.1 3.4 1.8
Curiosity about videodisc 3.8 3.9 2.9 3.3 4.1
To obtain extra credit 1.8 4.3 1.4 1.4 1.8
As substitute for another assigrment 1.7 3.1 1.4 1.7 4.6

Students who volunteered to view the biology videodiscs
(viewers at UC Berkeley only--students at other sites were
assigned to view them) did so primarily out of curiosity
about this new instructional technology. One section,
however, received extra credit to work through Climate and
Life. Students who viewed the chemistry videodiscs had more
pragmatic concerns: to learn more about the subject and to
improve their test performance. They were also influenced iy
their professors' or Teaching Assistants' recommendations.
Students who volunteered to view the physics discs did so to
obtain extra credit cr to use the discs as a substitute for
another assignment. Students' reasons for viewing the discs
do not reflect inherent differcnces in the discs but rather
the way the discs were presented to students to solicit
participation.
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Effects on Students' Learning
To assess the effects of the videodiscs on student

learning, some samples of their worksheets were examined,
when available, and instructor's perceptions and students'
self-repcrts were analyzed.

Test score information. however, was not formally
collected although some test data are reported in the
section, "Comparison of Videoqisc and Laboratory
Experiments." Extensive testing of student learning was
considered premature at this stage ¢ the discs' development.
since these discs were the first versions of a new product
and would inevitably be revised. Once the discs have been
revised and improved, a study could be undertaken to
determine the carparative effectiveness of this mode of
instruction. The present evaluation sought to more generally
jnvestigate whether students could learn from this new
technology. While it was originally planned to gatner some
quiz information by computer, the logistics of amassing and
interpreting these data proved too difficult.

The review of worksheets from UC Berkeley (Respiration
and Climate and Life) and Illinois Central (Energy) indicated
that students were able to apply material presented on
videodisc and to solve problems. Not all students chose to
complete worksheets, especially those at sites where
participation was voluntary. But worksheets that were
returned showed that students were generally able to
understand the concepts and ideas presented on videodisc.

Students were also asked several questions to identify
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the effects of the videodiscs on their learning of the
material. In their open-ended camments (see Appendix B)s
students reported learning the following:
- Specific content related {nformation, facts, or ideas
including definitions, theorems, and major theses (for
example, that velocity increases with time or that
temperature affects respiration).
- Scientific processes (for example, how to record
observations, the proper procedures for experiments,
or the importance of making precise measurements)
- How to use videodisc equipment (working a
microcomputer, using a videodisc player)
- Scientific reasoning (how to proceed logically, how
to formulate and discard hypotheses)
Students were asked to rate the effectiveness of the
videodiscs in promoting their understanding of certain
scientific processes, Their mean responses are reported
below, where 1 = not at all effective and 5 = very effective.
. How effective was the videodisc in helping you understand:
Respiration C&L Titration Chem. Dec. Motion Energy

Calculations 2.9 2.6 2.4 1.8 2.4 2.9
Results 3.5 3.1 3.3 2.9 2.9 3.2
Basic principles 3.6 3.5 2.9 3.4 3.4 3.6

Stujents felt that the discs were generally effective in
helping them learn basic scientific principles. The
videodiscs were perceived by students as differentially
affective in aiding understanding of the results. However,
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not all the videodiscs required quantitative calculations or
manipulations.

Finally, students were asked to indicate whether the
videodisc provided a useful learning experience. Their mean
ratings are shown below, where 1 = strongly disagree and 5 =

strongly agree:

In light of the effort I put into it, I was satisfied
with what I learned in this lab session:

Respiration 3.6
Climate & Life 3.2
Titration 3.4

Chem. Decision Making 3.1
Motion 3.1
Energy 3.2

In general, students seemed satisfied. They could
identify specific concepts or ideas and felt that what they
had learned was worth the effort they had made. In
particular, these videodiscs seem most useful for helping
students understand scientific principles and ideas.

‘ Effects on Students' Attitudes and Interests
A series of questions probed the effects of the

videodiscs on students' level of attention and interest in
science.

Students were asked to compare the videodisc lab with
their traditional science labs in that course. Mean
responses are reported below, where 1 = lower, 3 = same, and 5

\ = higher. ,
|
\
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Compared with other lab sessions in this course, how
would you rate your:

Respiration C&L Titration Chem. Dec. Motion

Level of attention 3.4 35 3.8 4.0 3.t
Interest in the content 3.4 3.4 3.6 3.8 3.2

The videodiscs captured students' attention and held
their interest. In general, students were neither bored nor
confused, and they seemed to enjoy working with the new
technology. Although the discs repressnted only a small
part of the course curriculum, students were asked to
indicate whether viewing the discs increased their interest
in science. Students judged this effect to be minimal. This
result is not surprising, expecislly since 40% to 80% of the
respondents were science majors, that is, individuals with a

declared interest in science.

Sumary
In summary, students can learn from these videodiscs and

can identify specific content, information, concepts., or
ideas they gain from working through the interactive program.
Students also report learning about aspects of scientific
processes or reasoning. The videodiscs capture students'
attention: students are neither bored nor confused as they
work through the discs.
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ACCEPTABILITY OF VIDEODISCS TO INSTRUCTORS AND STUDENTS

Instructors' Reactions
Of major importance is whether the new videodisc

technology will be accepted and used by instructors as part
of their course curriculum. Experience shows that faculty do
not embrace an innovation solely on the basis of objective
data or hard evidence of improved learning. For example: it
is well documented (Kulik et al., 1976) that & "+.~&s lgarn mre
under the Personaiized System of Instruction (PSi, than uvhey
do in a traditional lecture-discussioun section, yet few
institutions widely offer PSI. Similarly, although research
(e.g.» Fulwiler, 1982) shows that increasing the amount and
kind of writing instructors require of their students improves
students' understanding of the material, facultv in
disciplines other than English are reluctant to assign
written work (Walvoord, 1982).  Among the many factors that
affect faculty acceptance are: an innovation's fit with the
course curriculum, its ease of use, and its compatability
with a faculty member's sense of autonomy and educational
philosophy.

A review of questionnaires and informal interviews with
faculty members shows that instructors recognize the
potential of videodisc technology. Some felt that a
videodisc covering the same material as a traditional lab
experiment was not an adequate substitute for the lab, but
that well-conceived, high-quality discs could bz a useful

supplement. Instructors were more enthusiastic about using
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videodisc to provide experiences not possible iu a
traditional laboratory. The instructors' mean ratings of the
general potential of the videodisc medium, where 1 = poor
potential and 5 = excellent potential, are shown below:

Respiration (N=8) 3.0
Climate & Life (N=11) 2.8
Titration (N=10) 4.1
Chemical Decizion Making (Nsd) 4.0

tion (N=5) 3.8
Energy (N=T) 4.5

Faculty were also asked to gauge the fit of the
videodiscs with their course curriculum. Mean ratings are

shown below. where 1 = poor fit and 5 = excellent fit:

Respiration 3.6
Climate & Life 3.1
Titration 3.6
Chemical Decision Making 3.7
Motion 3.0
Energy 3.2

Tne genera)ly high ratings suggest that the content of these
videodiscs would fit into the introductory course sequence
of a atandard biology, chemistry, or physics curriculuvm,
Instructors were also asked tc indicate whether they
would consider using the field-tested videodiscs or the -

videodisc medium in their courses. Mean responses are shown

balow, where 1 = not et all 1likely and 5 = very likely:




Respiration C&L Titration Chem. Dec.
Use videodisc technology

in teaching 2.5 1.9 2.4 2.3
Use this videodisc in teaching 2.3 1.5 2.2 2.8
Look for better discs on )
this topic 3.0 2.2 3.1 2.8
Look for discs on other topics 3.1 2.1 3.3 4.0

Instructors viewing the Energy disc were generally
positive about using videodisc technology in teaching. The
ratings for the other videodiscs are generally lower, perhaps
because instructors found problems with these particular
videodiscs that could limit their usefulness in teaching.
Nevertheless, ir their open-ended comments and in informal
conversations, instructors speculate that they might use
improved videodiscs in teaching. As one faculty member put it:
"These videociscs are in their infancy and we really can't judge
their effectiveness or what they will be like after developers
and instructors gain experience.”

Students' Reactions

Observations revealed that students worked attentively
through the videodiscs. They seemed curious about the new
technology and interested in exploring its workings. Scme
students expressed disappointment in the videodiscs,
expecting futuristic graphics or Star Wars special effects.
Students were asked to agree or disagree with statements
about the potential and acceptability of videodisc. Their
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mean responses are shown below, where 1 =

and 5 = strongly agree:

strongly disagree

Respiration C&L Titration Chem. Dec. Motion Energy

I would like more labs on

videodisc. 3.3 3.3
I would rather learn this

material in a regular lsb

than with a videodisc. 3.2 2.7
I could learn more through

a "real" experiment. 3.3 3.0

3.8 3.2 3.5 3.1
2.6 31 2.7 2.7
3.2 3.8 2.7 2.9

Students indicated they would like more labs on

videodisc. They also report prefering videodisc to a traditional

lab. Site by site results, however, Show statistically

significant variation in students' responses to this question.

I would rather learn this material in a regular lab

than with a videodisc:

Respiration C&L Titration Chem. Dec. Motion Energy

3.7
3.5
2.0

3.3
3.4

Berekely
Emporia
Nebraska 1.7
UCLA

Wisconsin

Kansas

I1linois Central

2.7
2.6
2.1

2.0

3.6

3.4
2.4
2.8

For both biology discs, students at Berkeley and Emporia

report prefering traditional lab to viageodisc. For Chemcical

Decision Making, students at UCLA and Wisconsin prefer lab.

For Energy,» students at Illinois also prefer lab. Regardless
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of the disc they viewed, students at Nebraska and Kansas
tended to prefer disc to lab. And all students viewing
Titration indicated tl.c- the disc version was preferable to ladb.

Site differences also exist in students' perceptions
of whether they could learn more through a "real”
experiment.

I could learn more through a "real" experiment:

Respiration C&L Titration Chem. Dec. Motion Energy

Berekely 3.5 3.4

Emporia 3.4 3.6

Nebraska 2.4 2.1 3.2 3.2

UCLA 3.3 4.4

Wisconsin 2.8 3.6

Kansas 2.7
Iliinois Central 2.5
Students at Berkeley, Emporia, Nebraska (for Titration and
Chemcial Dacision Making), UCLA, Wisconsin (for Chemical

Decision Making), Emporia, Illinois Central (for Energy).
acknowledged that they would probably learn more through the
traditional hands-on laboratory treatment of the same topic.

Sumarcy.
Student and faculty reactions indicate their belief in

the videodisc as a medium of potential. Faculty were willing
to consider using high- quality well-developed discs in their
teaching, and students were attracted to the medium and
attentively worked through the videodiscs.
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COMPARISON OF VIDEODISC AND LABORATORY EXPERIMENTS

The videodiscs in biology and chemistry simulate
experiments that can be conducted in a traditional harids-on
wet laboratory format. This section describes the
differences between those two modes of instruction, based on
on-site observations and questionnaire data. Results for
Respiration and Climate and Life, traditional lab and
videodisc, reflect the randomly assigned sites only (Nebraska
and BEmporia).
Time

Students report taking less time to perform the
videodisc experiment than to carry out a comparable
experiment in a traditional laboratory. Differences in time for
the biology videodiscs were not statisticlly significant,
however. The chart below summarizes the mean amount of time, in

minutes, students actually spent conducting the experiment:

Traditional Lab Videodisc
Respiration o4 minutes (N=69) 85 minutes (N=60)
Climate & Life 119 minutes (N=72) 109 minutes (N=77)
Titration 130 minutes (N=32) 45 minutes (N=54)

During a conventional lab, students spend time setting
up, waiting between data collection points, cleaning ups
correcting errors, and so on. With a videodis.. the
experiments can move more rapidly. For example, in
Respiration, Students need not wait for the temperaiture

changes but can see results almost instantly.
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Students who spent 40 minutes in the videodisc
Respiration labs were able to carry out a complete experiment
of one organism at three temperatures. Those who spent 60
minutes were able to test two or three organisms at three
temperatures each, depending on the observation interval
chosen. The striking difference for Titration time may be 2
result of scheduling factors or that Titration disc viewers

were volunteers.
Coptent

Videodiscs enable students to examine a wider variety of
conditions than is possible in a traditional lab. Students
can explore more unknowns, investigate more organisms, ®nd
study many more biomes, Similarly, experiments can be
performed across a wider range of conditions. For example.
in respiration, students in a traditional three-hour
laboratory had time to collect data for only three or four
temperatures for one organism; students using the videodisc
were able to study three organisms, over many temperatures
within a two-hour session.
Procedures

Observations reveal that students using the videodiscs
appeared less confused about what to do than students in the
traditional lab, where more time was spent on procedures and
busy work——setting up equipment., chacking with the TA to make
sure the experiment was accurately conducted, and correcting
errors. In scme cases, lab students were quite confused
about procedures and equipment, but no similar confusion was
apparent in the videodisc groups.
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The videocdisc medium provides a more structured and

individualized approach than most traditional labs. Interactive
preparation is obligatory, since students must work through
introductory sections before conducting the experiment. In
contrast, in & traditional lab, preparation tends toc be left to
students, with mixed results, or delivered as a pre-lab lecture
during which students can remain passive or inattentive.
Videodises can also better provide timely instructions, and the
medium allows students to work at their own pace. In the
traditional lab, witn one Teaching Assistant and twenty to
thirty students, students receive iess individual monitoring and
tutorial assistance. As a result, students cannot always
receive timely clarification or correction.

Students' responses to the questionnaires support these
observations. Their mean ratings are shown below, where 1=
strongly disagree and 5 = strongly agree:

I was confused most of the time [while doing this experiment]:

Laboratory Videodisc

Respiration 2.6 2.3
Climate & Life 2.4 2.3
Titration 2.8 2.4

Students who made procedural errors in performing the
lab experiment missed the point of the lesson (for example,
students who had trouble with the steps of the respiration
lab did not learn the relationship between temperature and
respiration). Because computer results are consistent,
students using the videodisc were less likely to make errors
and more likely to discover the major ideas or hypotheses.
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Problems in Conducting the Experiment

While students in the traditional laboratory may have
encountered 4! ficulties because they were confused or
disregarded instructions given by the TA. students using the
videodiscs reported programming or software Jroblems thet
hindered their completing the experiment.

Ty + percentage of students indicating difficulzies is

shown below:

Laboratory Videodisc
Respiration o% 10%
Climate & Life 133 25%
Titration 22% 39%

Most of the complaints from students using the
videcdiscs relate to hardware fail.re or problems in the
software (booting the program, garbage dumps, glitches.
trapped in loops, being unable to answer questions or solve
problems). At some sitea. difficulties resulted from
incorrect use of the hardware (the player and microcomputer
were turned off and on in between uses; when the equipment
was turned on, power surges affected the reliability of the equipment).
Difficulties with the Titration videodisc resulted from same
problems in operating the stopcock.

Discussion and Interaction

One striking difference between students in a ladb and
those using videodisc is in the amount of discussion, number
of questions, and the interaction among students and between
students and TA. In a lab, there is much more conversaiion,

questioning, and discussion.
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This difference can be explained in part by work
procedures: students tend to work in groups in & traditional
lab and individually on videodisc. Specifically, about half
the students worked alone on the biology videodiscs, less
than one-third in the traditional laboratory. And although
the chemistry experiments were conducted individually in lab
and on videodisc, in the wet lab students exchanged
information and conversed about procedures.

Our observations indicate that the dyad condition is
optimal for laboratory problem solving. working in twos,
partners tend to keep each other on track by discussing
solution paths and rejecting each other's errors. While some
wet labs are conducted in dyads, others are not. Working
groups tend to be larger when the equipment is expensive (for
example, the temperature-bath set-up in respiration) or when
apparatus has been damaged through mishandling. In these
large groups, interaction tends to be less productive. We
observed that the groups tended to surrender responsibility
for the experiment to one or two individuals, and off-task
interactions occurred among the rest.

Disc labs, in contrast, can certainly be perforued in
dyads and need not suceumb tc whe equipment-cost pressures
that force traditional labs to use teams larger than two
students.

We further observed that students in the traditional lad
asked many more questions of the instructor. Students using
the videodisc, however, often had no one to ask, and when
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sczeone was available, students' questions focused on

content——on getting the right answer. In comparison,
students in the lab asked broader questions and instructors
responded more elaborately or engaged in the Socratic method
to encourage students to find the answer on their own.
Discussion in lab ranged over a wide number of topics:
including setting up equipment, implication of errors.,

and special things to watch for. Other conversations, such
as social discussions of sports, weather, and last weekend's
activities, were also noted.

A human tutor is unquestionably superior to a machine
tutor at present. But in actual lab situations, TAs often
Jack the time to monitor and instruct each student, while 2
computer is always present to monitor student progress.
Furthermore, TAs are not &lways successful in delivering
timely instructions and cautions about procedures, as can be
seen in the incidence of errors, accidents, and breakage in
labs.

In the lab, students were able to discuss with other
students variations or special observations. With the
videodisc, however, all students obtain consistent results
each time and therefore do not experience the little quirks
or idiosyncracies of lab work.

Task-oriented Behavior

Because videodisc provides fewer distractions for
students, students appear more task-oriented and almost
completely focused or. conducting the experiment, Students in
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lab exhibited a wider variation in behavior, and time
actually spent on the task was short. Some studentis focused
on the experiment; but others seemed to be just marking time.
In many cases, students became restless toward the end of the .
three-hour lab period. Videodisc students were allowed to

stop the program at key places, and no restlesaness or
distracted behavior was observed.

Student Self-Sufficiency

Students using the videodisc made their own decisions,
whereas some students in the traditional lab tended to rely
on the TA as they worked through the experiment and were
quite dependent on the TA's response and reaction. "Is this
right?® was a common query. Students using “he videodisc
usually had no ciie to check with, and their fear of failure
appeared to be lower since they knew they could immediately
and easily repeat any procedure or step.

Student Learning

In a traditional lab, performing the experiment tends
to overshadow the other phases of preparation and
analysis. The videodisc lab, however, integrated‘all three
phases of the lab experience (preparation, experimental
observation, and analysis) and required students to be actively
engaged in the preparation and the design of the experiment,
including the choosing of variables and parameters,

Notably, students in traditional labs typically take
their results home for analysis, thus breaking the strong and
necessary link between the performance of the experiment and
understanding of its outccme. This division of the
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experimental process is usually dictated by time constraints:
students simply cannot set up, perform, and analyze an
axperiment within a three-hour lab. Since the videodisc
experimental procedures took less time than their wet-lab
counterparts, these students had time to immediately analyze
their results and draw conclusions by completing the discs!
enalytic summary questions.

In addition to being actively engaged in all phases of
a lab experience, students using videodisc may be exercising
higher-level. intellectual skills. Researchers report that
traditional laboratory instruction generally does not foster
higher-level cognitive outcomes (Hofstein and Lunetta, 1982;
Reif and St. John, 1979). Reif and St. John (1979) note
that after ccapleting a lab, students recall manipulations
but are "unable to articulate the central goal of the
experimant, its underlying theory or basic methods. Thus
despite several hours spent working with lab apparatus, marny
students seem to learn from this experience little r< lasting
value.” In relieving students from having t¢ manipulate
apparetus, videodisc elirinates what appears to be the least
important aspect of science instruction. If videodisc can
replace lab manipulations with activities that produce a
stronger link to cognitive outcomes, it could produce & more
valuable educational experience.

When asked to report what they learned from the

experiment, students who viewed the videodisc version did not
differ much from students who worked in the traditional lab.
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Both groups indicated that they gained specific knowledge or
information and an understanding of scientific processes or
reasoning. One (dvious difference was that videodisc

students reported learning how to use videodisc equipment, ‘
while students in the traditional laburatory indicated that they
gained skills in manipulating scientific equipment, for

example, a burette or mancmeter.

A series of questions to both groups of students probed
the effect of the medium of instruction on their understanding
of the material. Mean responses are reported below, where 1
= not at sll effective and 5 = very effective.

How effective was the videodisc [or laboratory experiment] in
helping you understand:

Respiration Climate & Life Titration
Lab Disc Lab Disc Lab Disc

Calculations 2.7 2.% 2.8 2.6 2.8 2.4
Results 3.4 3.5 3.2 3.1 3.1 3.3
Basic principles 3.3 3.6 3.5 3.4 3.1 3.9

In general, ratings in both groups were similar, except
that students who viewed the Titration videodisc reported a
statistically significant better grasp of the basic
principles than did students who performed the laboratory
work.

Students who viewed the videodisc and students who
conducted the laboratory experiment tended to respond
similarly to questions about the effect of the experience on
their learning.
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At Emporia, test score data were collected from a sample
of students assigned at random to either the videodisc or lab

condition. The chrrt below shows their quiz results, out of
50 pointe possible:

Climate and Life Respiration
N Mean S.D ¢t P N Mean S.D
Videodisc 22 40.5 3.9 3.79 .01 2 21.3 6.5
Lab 25 33.0 9.0 8 23.1 5.3

There was no difference in performaice between students
who viewed the Respiration videodisc or conducted a lab in
respiration. For Climate and Life, however, students who
viewed the videodisc achieved higher test scores.

Student Attitudes and Interests

A - ~ies of quest‘ons cvamined whether students who
viewe ie videodisc ev.ienced greater satisfaction,
confidence, or interest than thcse who performed the same
experiment in a traditional laboratory setting.

Students' mean responses are shown below, where 1 =

lower and 5 = higher.

Ccrpared with other sessions in this co .se, how would you rate your:

Respiration Climate & Life

Lab Disc Lad visc
Level of attention 3.3 3.5 3.2 3.5
Interest in the content 3.4 3.4 3.2 3.4

There were no differences in ratings between students

who viewed the videodiscs and those who did experiments on

the same topics in a traditional laboratory.

Titration
Lab Disc

3.4 3.¢
3.2 3.6




Similarly, lab students and videodisc students seemed
equally confident after completing the experiment, with one
exception. Mean responses are reported below, where 1 = not
at all confident and 5 = very confident.
How confident did you feel:
Respiration Climate & Life Titration

Ladb Disc Lad Disc Lab Disc
Using the hardware or
equipment 3.8 3.9 3.7 3.5 3.4 3.4
Conducting the experiment 3.6 3.7 3.4 3.4 3.2 3.1
Reporting results 3.6 3.7 3.2 3.0 2.1 3.0
Following instructions 3.3 &0 3.0 3.9 3.4 3.7

Students who viewed the videodisc were statistically
significantly more confident following instructions than
their traditional ladb counterparts. These findings most
likely reflect the consistency of the computer presentation.

Finally, students were asked about their levels of
boredom and interest in the subject area. Mean responses are
shown below, where 1 = strongly disagree and 5 = strongly
agree.

Respiration Climate & Life Titration
Lab Disc Lab Disc Ladb Disc

I was bored most of the

time {during this

experiment]. 2.7 2.6 2.4 2.1 2.6 1.8

My interest in science

has increased because

of this lab session. 2.5 2.5 2.4 2.4 2.6 2.6
Again, in general, stuljents responded aimilarly. with

one excep’ion: students viewing Climate and Life were

significantly less bored than their lab counterparts.
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Instructors' Yiews of Lab vs. ¥Yideodisc
Staff were asked to compare the videodisc they viewed

with a lab on a similar topic. In general, staff felt that

the discs were not as good for students as the experience of _
& hands-on laboratory. The percent of instructors who felt that
these videodiscs could replace a traditional lab is shown belew:

Respiration (N=8) 03
Climate and Life (N=11) 9%
Titration (N=10) 03
Chemcial Decision Making (N=4) 0%
Motion (N=5) 0s
Energy (N=7) 57%

However, between 75% and 1003 felt that the discs could supplement
the laboratory experience. These findings should be interpreted
with two caveats: First, instrixctors viewing a videodisc may be
comparing the disc to an idealized vision of a traditional
laboratory, rather than to the actual practice of a lab, which often
tends to fall short of some of its goais. Second, the traditional
lab's emphasis on real-time manipulation of apparatus, a necessary
skill for experimentalists in a chosen scieutific discipline, may be
a chief consideration for some instructors. Introductory science
courses, however, serve a more diverse group of students, many of
whom will never agein need to weigh a mouse or turn & stopcock, but
who can benefit from an understarding of the scientific principles

and practices. Yet as research, cited earlier, indicates,

traditional labs are weakes? at conveying underlying theory or
intellectual ckills. Videodiscs would seem to have the potential to
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better direct students' attention to the goals, purposes, and

outcomes of a laboratory exercise,
Instructors were also asked to agreo or disagree with broad
statements about the relationship between videcdiscs and
laboratories. Their mean responses are shown below, where 1
= strongly disagree and 5 = atrongly agree.
Respiration Climate & Life Titration Chem. Dec. Mot.

Videodiscs can never
really substitute for

hands-on experience 4.5 5.0 4.1 3.3 3.8
Videodiscs provide

students wi.th

opporturit.ies they

cannot have in lab 2.4 2.5 2.1 3.3 3.6

Videodiscs mocivate
students in ways
a lab cannot 3.1 2.0 2.4 2.8 3.4
Trese results suggest that instructors see videodiscs
primarily as supplements to lab instruction—-not as
replacements. Those who viewed thLe physics discs were more
positize about the technology recognizing its potential to
motivate students and provide them with experiences they
cannot achieve in a traditional lab.
Summary
Clear distiuctions exist between the process of
conducting an experiment on videodisc and performing it ir. a
traditional lsboratory. Students using videodisc worked
through the experiment more quickly and covered a wider range
of content; they appeared less distracted, evidenced less

confusion over procedures, and exhibited more task-oriented

behavior, a greater self-sufficiency, and more willingness to
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take risks. But they also engaged in less peer interaction

or d’scussions with the TA, had fewer opportunities for in-
depth explanations or elaborations cf key points; and were
unable to compare experimentsl findings with students who may
have achieved different results.

There were no meaningful differences in students' self-
reported learning or the effects of videodisc on their attitudes
and interests. Students who v;lewed the Climate and Life
videodisc, however, achieved higher quiz scores than students
who conducted the traditional lab on the same topic. No
differences existed in student performance for Respiration.

A large majority of instructors agreed that although the
videodiscs were not an adequate substitute for traditional
labs, they were a useful supplement to a hands-on lab.
Specifically, some instructors argue that scientists work
with real specimers, fraught with problems, errors, and
inaccuracies, but that the videodisc, by relieving students
of such problems also linits their exposure to real scientific activity.

While instructors were intrigued by the potential of
videodisc as an instructional medium, they were not as
enthusiastic as students about these particular videodiscs as
substitutes for traditional lubwork. But they recognized
that the discs could be used before a lab to orient students
to procediris, reveal the results to expect, and introduce a
wider range of content than is possible in a traditional lab.
The uses for the discs after an experiment include
reinforcing learning, allowing experimentastion, and enabling

students to correct inaccuracies in their lab experiment.




COSTS
Currently, videodisc technology is expensive. Costs for
developing and using discs are not well established (Lipson,
1980-81) and depend on a number of factors including ratio of
film footage to still frames, the degree to which electronics
and computer-generated graphics can be used to create still
frames, the number of iterations carried out in the formative
stage of development, the extent to which preexisting film
footage can be‘used. the size of the development team working
on the disc, the desired quality of the product, the
production facilities used. and the type of production
(studic or on location).
A reviaw of the literature yielded several types of cost
estimates:
- Production ccsts of an interactive videodisc range from
$1,000 to $10,000 per videodisc minute (Kearsley, 1981);
- A half-hour interactive videodisc can cost $50,000 or more
to produce {Hiscox, 1982);
- Mas\ering 2 videodisc costas between $2,000 and 83,000;
~ Finished discs (once pressed aid mastered) sell for $10 to
$20 or more;
- A computer-controlled workstation costs between $3,500 and

$5,000 (for example, the Apple IIe sells for $1,500, an

interface costs $5C0, and a videodisc player about $2,000);

- Videodisc is more cost-effective than videotape when the
required number of copies exceeds 150 (Kehrberg and
Pollack, 1981);
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= It takes $50,000 worth of floppy diskettes to store the same
amount of data as one $20 videodisc (Hiscox, 1962).

Because videodisc is primarily a medium of individual
interaction, its widespread use will depend on lowered costs,
which will in turn depend on the vagaries of the videodisc
{ndustry. Some of the world's largest corporations were at
one time involved in videodisc development but have since
pulled out. Just recently, RCA abandoned production of
videcdisc players.

As others have pointed out (Hiscox, 1982), videodisc
technology is unlikely to remain viable if sales continue to
limp and production slcws. The failure of videodisc in the
consumer market would have serious implications for videodisc
as an instructional tool. Since the education market is much
smaller than the consumer market, the sales volume of
consumer players and disc pressings may control the costs
and availability of players and discs for education.

Costs of hardware are declining. however, and many colleges
and universities are experimenting with videodisc. Over the
last several years, the cost of microcomputers has decreased
by 30%, and videodisc players cost 20% less. Moreover, the
availability of interface devices to control a videodisc
player by a microcomputer are becoming commonplace. It is
as yet unclear how new technoicgical developments, such as
aviio digital discs, will affect the videodisc market.

A formal complex cost cnalysis is beyond the scope of
this evaluation, but to estimate “he cost of videodisc
instruction, we compared expenses of teaching respiration by
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traditional laboratory methods and by videodisc. Among the host
of variables that could be incorporated into cost calculations,
we assumed certain factors to be constant across the methods, '

for example, energy use, maintenancs, obsolescence, and so on.

3 -J‘

Furthermore, our figures represent only gross estimates from the
perspective of an institutional user; we excluded fixed one-time
expenditures such as development costs for both methods.

Our cost comparisons for teaching respiration by lab and
by videodisc were calculated per student workstation.
Workstation was selected as the unit of analysis for two
reasons. First, certain expenses are fixed per station not per
student; for example, only one meter stick is needed per
laboratory station. Second, the number of students per
laboratory workstation varied by institution, from two to five.

Our observation data indicate that two studgnts complete a
traditional respiration lab in 1.2 hours; one student needs .6
hours to study respiration on videodisc.

The table or: the next page summarizes costs of teaching

respiration under three conditions:

1) as a traditional lab, with one organism at one temperature;

2) as a traditional lab that is comparable to videodisc, with
three organisms at different temperatures:

3} and by videodisc.
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Cost Per Workstation

Traditional Lab Lab Comparable to Disc Disc
(cne organism at (three organisms at
one temperature) different temperatures)
Space
New $10,500 $10,500 $3,000
Renovated 6,000 6,000 1,500
Personnel
TA 31 63 2
Lab Prep 13 25
Supplies & Equipment
Nonrecurring 697 773 4,025
Recurring 28 36 0
TOTAL
a. New Space 11,269 11,397 7,027
b. Ren. Space 6,769 5,897 5,527
c. Without Space 769 897 4,025
d. Recurring Costs .
of Materials 28 36 0
e. Recurring Costs
of Personnel uy 88

If a user is building a new space or renovating an existing
space, it is more expensive to provide wet-lab facilities than
to install a videodisc system. If existing space i3 used,
without any modifications, teaching respiration through a
traditional lab is less costly than purchasing a videodisc
system. However, the recurring costs of personnel and materials
are much greater for a traditional laboratory than for
videodisc. If existing space is used without any modifications
and only an interface need be purchased (at about $500),
teaching respiration by videodisc is less expensive than
teaching it through a traditional lal.
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An example may illustrate these findings. Suppose an
institution has 200 students in its introductory biology
course and wishes to offer them a lab experience in
respiration. If the students are to work in pairs--the
optimal procedure for this experiment--then the college must
plan for 100 dyads each semester. For all students to
complete a traditional lab, the college would need to
schedule ten two-hour lab sections of twenty persons each,
two persons per work station, at a cost of $769 per station,
or $7690 per semester for all 200 students (line C, column 1 from
previous table). To perform the complete respiration lab, as
presented on videodisc, in a traditional lab would require two
two-hour lab sessions per dyad, at a cost of $897 per station
(1ine C, column 2 from previous table) for the two-session lab,
or a total cost of $8970 per semester.

For the videodisc system, we assume two students can work
on the disc for one hour and complete the experiment. With one
videodisc station in continuous use (8 hours per day), 16
students per day can view the experiment. This wiil cost about
$4025 (line C» column 3 from previous table) compared to $8970
for the traditional lab. Note however, that all 200 students
can complete the traditional lab within 10 days; the videodisc
scheduling requires 12-13 days. If two videodisc stations are
used, all 200 students can camplete the respiration experiment within

6 days at a cost of $8050 compared to $8970 for the traditional lab.

As this hypothetical example illustrates, videodisc
instruction in respiration will be less expensive than the
laboratory method.
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POTENTIAL OF VIDEODISC

Interactive videodisc has been both revered and reviled
in the literature. Two statements from (Thorkildsen and
Friedman, 1984) summarize the polar positions:

Interactive video is » brea'<through in instructional
technology of potentially revclutionary import to educators
{Levin, 1983, cited in Thorkildsen and Friedman, 1584);

The complexity of the programming and the cost of
learning situations virtually ensure that the videodisc
cannot have a major impact on routine instructional practice
(Hiscox, 1982, cited in Thorkildsen and Friedman, 1984).

It .s too early determine which is the correct view. Oniy
with continued support end development of interactive
videodisc can its potential be assessed. This section
describes the strengths and weaknesses of videodisc in
general as a medium of instruction.
Advantages of Videodise

Interact.ve videodisc has at least four technical
advantages over other instructional media. First, videodisc
has a large storage capacity. A two-sided disc holds about
100,000 individual frames. At a rate of one frame every ten
seconds, a viewer would need close to 300 hours to view all
the frames. F[Fecause of this isrge capacity, videodisc is &
logical candidate to replace films or slides.

Second, a user can locate any specific frame within &
second or two simply by typing s location code. In addition
to such immediate random access, videodisc allows viewers to
hold a frame (freeze or still frame) at length, so they can

examine images or carefully review on-screen data.
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Third, videodisc is more durable than other media.

Discs won't wear out and are impervious to dirt, heat, and
scratching.

Finally, the conbination of videodisc and a computer
provides a flexibility and individuzlization not possible
with videotape, slides, or films. With an interactive
videodisc, students can choose their own paths through the
material and z:introl their own rate of learning. The systeuw
cen be programmed to analyze student responses and prepare
diagnostic prescriptions. While a computer can provide some
of these features, by using a videodisc and a computer in
tandem viewers can see complex images, full-color pictures,
and details that cannot be provided by traditional computer-
based instruction.

Videodisc also has several pedagogical advantages.
Because students have to make choicea’ and respond to the
program, they become actively involved in learning. Research
literature shows that learning increases when students become
active learners and receive feedback on their efforts
(Wilson, 1981).

In addition, videodisc incorporates three modes for
learning--written text, visuzl images, and sound--that work
together to reinforce the major concepts or ideas. Because
videodisc can match the pace and timing of presentation to a
learner's requirements at a given moment. a wide range of
students can be gserved by a single videodisc program.
Students can be routed to appropriate remediation sections of
the disc as necessary, and they can repeat and revieu
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sequences that they don't understand or wish to explore more
carefully. Finally, videodisc encourages independent
learning — & larger goal of the educationrl process.

When asked what they especially liked about the new
medium. students and instiuctors who viewed the videcdiscs
for this evaluation were Quick to mention the opportunity for
self-pacing and user control. They also valued the immediate
feedback and the consistency of presentation: an experiment
is presented the same way without error, each time. Freedom
from the chores of asetting up equipment, cleaning up after
the experiment, or redoing procedures because of errors were
also mentioned.

Faculty members also cited the potential of interactive
videodisc in promoting logical thinking and problex solving.
Working interactively, students can sharpen their thought
processes and develop critical thinking skills.

Several users commented on the affective impact of
videodisc as a powerful motivator. Students working c¢n
videodisc are in control of their learning. They seem
willing to take risks they might not in a traditional
laboratory. HMany students appreciated the fact that no one
saw their errors and that they could Quickly correct their
mistakes. Many enjoyed a new sense of sccomplishment, and
many praised videodisc as a more efficient use of their time.

Videodisc seems especially appropriate for simulating
experiments that cannot be peformed in a traditional lab. For
example, high costs, scheduling restraints, and space
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limitations often preclude students in science courses for
nommajors, from conducting laboratory experiments.

Videodiscs can give such students some exposure to laboratory
work. Similarly, videodiscs can be used to simulate
experiments in locations where lab facilities are not readily
available, such as rural sites.

Disadvantages of Videodisc

Despite these advantages, there are distinét limitations
to this new technology. First. the cost of videcdisc limits
its widespread use and acceptance.

Second, some technical problems persist: glitches in
complex programs, the poor quality of the image resolution
for fine <stails, and malfunctioning equipment, for example.
The scarcity of good discs, the rapidity of technological
change, and a lack of standardization (diskettes are only
compatible with certain types of microcomputerﬁ). also work
against videodisc as & common instructional tool.

Third, some researchers worry that videodisc instruction
isolates iearners and decreases the type of peer interaction
thaﬁ is conducive to learning. Thiz odbjection, however,
might be addressed by designing videodisc programs for two or
more learners inatead of for individuals, as is current
practice. Other researchers question whether videodisc
creates student dependency on the reinforcement provided by a
computer (Arcns, 1984). Finally, there is a limit to what
kinds of subjects and skills can be taught by videodisc.
Although faculty members are not yet sure of the best way to
use interactive videodiscs in their curricula, the arts and
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literature seem less promising as areas of videodisc
instruction.

This evaluation investigated whether intrinsic
limitations of videodisc technology might be considered
problems by users. After viewing a videodisc, students were
asked whether they found it difficult to concentrate on the
c¢ rse material because of the hardware (microcomputer,
videodisc player: or monitor). Their mean responses are
shown below, where 1 = strongly disagree and 5 = strongly
agree:

I found it difficult to concentrate on the material
because of the hardware:

Respiration 2.0
Climzte & Life 2.0
Titration 1.9

Chemical Decision Making 2.0

Motion 2.1

Energy 2.0

Students did not, apparently, find the hardware intrusive,
Students were also asked if they had any problems using

the microcomputer, videodisc player, or monitor. Their mean

responses are shown below, where 1 = no problems and 5 = many

problems:
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Did you have any problems:
Respiration CiL Titration Chem. Dec.
Inserting the videodisc or

computer diskette? 1.2 1.4 T.4 1.1
Operating the videodisc

player? 1.3 1.3 1.8 1.4
Using the keyboard? 1.2 1.1 1.4 1.1

With the reliability of
the equipment? 1.5 1.6 2.1 1.2

For the most part the _harduare worked satisfactorily,
although students using the stopcock for the Titration
experiment reported some difficulties with the reliability of
the equipment, and at one of the physics sites the equipment
caused temporary problems. However, given the movement of
the equipment from site to site, it performed very
satisfactorily.

Finally, students in beth the videodisc and traditional
lab conditions were asked whether anything occurred that
interfered with their carrying out the experiment. The
percentage of all students a!. 11 sites who responded‘yes‘is

shown below.

Videodisc  Traditional Lab
Respiration 17% 8%
Climate & Life 263 13%
Titration 308 223
Chemical Decision Making 2u%
Motion 66%

Energy nus

Motion

1.1

1.8
1.3

2.7

Energy

1.2

1.7
1.2

1.8



Most problems encountered by the videodisc users related to
the software--the programming on the disk--although some
students reported difficulties with the hardware. For
example, some viewers of the Respiration disc felt that their
not being given the correct answer after three tries
interfered with their learning, and many physics students felt
that being unable to progress through the program until they
had produced exactly the righ; snswers prevented them from
completing the lesson. Appendix A, critiques ot each disc,
describe in detail the problems students encountered.

When staff were asxed to identify the major obstacles to
videodisc in higher education, they listed faculty inertia
and resistance to innovation, the expense of videodisc
instruction, and the lack of quality programs at sppropriate
levels.

Summary

Users can articulate the advantages and potential of
videodisc. If the technology improves and costs decrease,
and if high-quality discs are developed, interactive
videodisc could have a future in h_igher education. On the
whole videodisc seems especially appropriate for teaching
science, math, and technical subjects. Continued exploration
of its uses and impact {s encouraged.

T4
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RECOMMENDATIONS

For Videodisc Developers
Appendix A gives specific suggestions for improving each

videodisc. The developers should read these suggestions
carefully as some of the problems limit the usefulness of the
discs.

The discs that simulate traditional laboratory
experiences were not judged by faculty at research
universities to be effective substitutes o a hands-on lab.
But if the programming were revised to address the problems
identified in Appendix A, these faculty would consider using
videodiscs to supplement their curricula. Specifically,
Respiration and Titration could be used before students
conduct the traditional lab or to reinforce concepts
afterward. However, some users felt that the Titration disc,
as it stands, does not explain the process clearly enough for
students unfamiliar with the topic. Chemical Decision Making
seems most appropriate after students have conducted the
qualitative analysis laboratory. Users at smaller colleges
and institutions are mcre amenable to using these discs as
substitutes. Climate and Life, Motion. and Eneirgy cover
topics not traditionally taught in a lab and can supplement
students' coursework.

From the f'ield testing data and findings of other
researchers (for example Hoekema, 1983), we identified twelve
guidelines for designing an educational videodisc. Although

these guidelines are here presented as directives to designers,
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other groups (funding agencies, institutional users, and
videodisc evaluators) can easily adapt them for their specific
needs.

1. Build op festures known o be effective from cther

instructional methods, The literature on the comparative
effectiveness of different media, including computers,

reveals that no one particular method produces significantly
more impressive learning (Clark, 1983; Knapper, 1980). However,
some rescarch (Sherman and Ruskin, 1978) suggests that certeain
features and techniques for presenting material are more likely
to promote learning. These features, based on research from the
Personalized System of Instruction, include:
~ Requiring a high level of mastery from students before
they can proceed to a8 new unit in cthe program.
Students should have to demonstrate an adequate
understanding of the material, by passing a test,
before they can undertake a new unit.
- Providing immediate feedback on performance so
students know how they are doing and can determine

which topics they do and do not understand.
- Offering review units or review questions to help

students syuthesize important concepts.

feedback, and review units.

2. Capitplize op the strengths of the medium, To
exploit this visval medium, designers should limit the amount

of text on the screen. Passive page-turning. when students
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need only hit the return key to advance through the program,
snould also be avoided. The visuals should be of high
quality. since users tend to apply the standards of broadcast

television to videodiscs because the images appear on a
television screen.

3. lse feedback messages to rzdnforce performance, One
of the advantages of an interactive system is that it can
acknowledge correct and incorrect answers. This feature can
be used to provide consistent reinforcement for correct
answers. Instead of responding. "Yes, you are correct," the
computer can be programmed to print, "Yes, deserts have the
smallest amount of rainfall."

4, Magke the structure of the disc known, The
organization or structure of an interactive videodisc program
is not immediately evident. As Negroponte of MIT commented
(cited in Hoekema, 1983), a book provides readers with simple
tactile evidence of how far along they are in the text: we
just compare how many pages we hold in our left hand with how
many remain in our right hand. Videodiscs offer no such
cues. Also, the many possibilities for branching can
overvhelm students, and some may become lost in the program.
Designers should therefore provide a conceptual map that
serves as a table of contents. Students could eesily access
this map on the screen at any time by pushing a particular
key. Hoekema also suggests other cues that designers can
provide, such as nested menu structures, numbered lessons,

section titles with running heads and feet, and color coding.

i
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5, Provide the maximum smount of user control. The
mein strength of an interactive system is its flexibility and
user control. Students should be able to review portions of
the disc, to freeze frame, to return easily to mein menus or
submenus, and most importantly, to stop whenever they want.
Each of the discs field tested could be improved in this
area. A good videodisc should have the following control
options:

- An exit key that permits students to stop the program
at any time

- A key to go forward one section

- A key to go back one section

- A key to begin a section again

- Options for stop sequence, freeze frames and slow motion
- Option for fast forward or fast rewind with picture review

- A key to browse through the program for an overall
sense of its contents

- An operable backspace key to correct typing errors on the keyboard
- A key that returns the user to the wain menu or submenu
- A key that immedistely displays the program structure
The pregrammable function keys of most microcomputers could
be used for these purposes,
6. Set & rapid pace, Sequences must earn viewers'
interest (Hoskema, 1983,. It is better to create a fast pace with
options for repeating sections than to design a slow-paced
program that some users will find interminable. Students are
accustomed to the fast cuts and pace of television, where
shots are typically held for less than ten seconds. In
particular, the introduction should grab students' attention
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and immediately involve them in the program. Lengthy
explanatory information, dull lists of objectives, or
plodding introductory material bore students and make them
impatient.

1. Carefully develop fest guestions, The test
questions should require students to apply what they have
learned to new situations. If the material involves novel or
technical vocabulary, short answer questions are preferable
to multiple-choice questions. The physics disc shows an
adnirable attempt to use natural language to help students
conceptualize the main ideas, All the discs could be
improved by the inclusion of a larger test bank of
questions that could be randomly generated to ensure that the
students have mastered one unit before they proceed to the
next. Videodisc programs should also provide explanations
for incorrect answers so that students can learn from their
mistakes. It is extremely frustrating for students who give
an incorrect answer to be toid their choice is wrong, receive
some help, try the same questicn sgain, still select the
“rong answer, and then be looped to a new question.

8. Make the videodisc and copputer diskette seif-
sufficient, The disc should not include directicns to "see
the instructor” or “ask for assistance" because neither may
be available. Similarly, students did ..ot necessarily use
the written material as the designers had hoped. At some
sites, students imnediately begun the videodisc program
without bothering to revd written material first., The
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videodisc and diskette should contain all information
essential for students to cperate the hardware and proceed
through the lesson without outside help.

%. Place the materiel ip the contexi of the curriculum,
To be effective, the lesson must fit into the curriculum.
Designers can provide an instructor's manual to specify
learning objectives, alert teachers to important concepts,
and recommend ways to use the lesson.

10, Creste 3 videodisc with personslifv, Hoekema
(1983) advises designers to allow their humor, wit, and style
to emerge in the program. While designers run the risk of
being obnoxious or too cute, they also have the opportunity
to make the user's learning experience more than a steriie
encounter with a machine.

11, Devote sufficient time fo the computer programming,
It is easy for disc designers to get caught up in the glamour
of the images and leave less time for the computer
programming. However, the programming makes the lesson work
and is critical to the success of the lesson. Discs can
flounder because of weak programming. No matter how
attractive the visuals, the lesson is a failure if the
programming is inadequate. Spend time planning the
programming to make sure it can do what it should.

12. Flan a eenerous production xchedule, Videodisc
development and formative evaluation require careful planning,
and designers should avoid the temptation to rush into
production with a sloppy program that could discourages users.
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Place as much material as is artistically and financially

possible on the disc. Then, when formative evaluation
results reveal the inevitable problems with the disc,
unsatisfactory material can be suppressed by revising the
computer prog’rmming. The reverse, however, is not possible.
Material cannot be added to the disc without expensive
remastering. In same cases, through the technology of
interactive videotape or "check®" discs, it is possible to
pretest the videodisc before it is mastered. At the
minimum, the script should be carefuily reviewed by potential
users (students), content expeits, and experts in learning
theory or educational design.
Eor Funding Agencies

When a new technology emerges, there is often a rush to
promote its use regardless of problems, issues, or particular
situations. Videodisc has some overly enthusiastic
supporters who view it as a solution to our most pressing
educational problems. But this new technolcgy should be used
only when its special capabilities can solve a specific
problem for a reascnable cost. The question to ask is, What
can this medium do that others cannot?

Researchers are beginning to report on the effectiven.==
of vicdsodisc instruction (see among others, Bork, 1981-82;
Kearsley, 1981; Kadesch, 1980-81; Hoekema, 1983). From a
review of the literature and these evaluation data, a profile

of best uses of interactiv: science videodisc is emerging.




Findings suggest that videodisc may be apprcpriate for

simulating at least four types of scientific procedures:

Iime-copsuming investigations, Experiments that take
hours in a lab can be accomplished in seconds on a videodisc.
For example, in a traditional respiration ladb, where
temperature is modified to examine the effect on different
organisms. students often have lengthy waits between each
temperature change. In the videodisc version, students need
wait only seconds for each temperature specification. In
addition, videodisc laboratories eliminate set-up, clean up,
equipment failures, and repair time. Data that might take
months to accumulate can be gathered in minutes through an
interactive videodisc program.

Hypothetical conditions. The most attractive feature of
videodisc is its adility to simulate both reai and
hypothetical conditions. For example, videodiscs can show
certain physical motions that are impossible in the real
world. Similarly, hypothetical properties of materials can
be explored because materials can be assigned qualities that
exceed their real) parameters. While a computer can also
simulate, videodisc offers the added advantage of realistic
images to reinforce learning.

Potentially dangerous procedures, A videodisc program
can enable students to mix potentially explosive or toxic
chemicals without hazard.

Investigoticns that require expensive materials or
equipment, Some scientific equipment, for example, a linear
accelerator, 1s too expensive to be used for instruction. An
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interactive videodisc can simulat: .he performance of such

equipment. Of course, the videddisc hardware is costly, but
it is not as expensive as sophisticated science equipment.

Similarly, through videodisc, students can study materials
that are toc expensive to be used in lab (gold or platinum).
Arons (1984) sumarizes four conditions that justify
the use of simulations:
1) when the phenomena are not directly accessible at
reasonable effort or cost;
2) when extensive statistical trisla are involved;
3) when students need help preparing for a hands-on
experiment;
4) when the phenomena have s)=eady been observed and
the student requires drill and guidarce in
analyzing various cases, registering conceptual

schemes, or making predictiors.

Funding agencies can guide the development of videodisc
by supporting those projects that seem to make the most
appropriate use of the medium. In these science lab videodiscs,
Chemical Decision Making took advantage of the medium to
promote problem solving, and Respiration used the medium to
give students experience with a greater nuzher of organisms
than is possible in s traditional latoratory.

Titration, however, was judged an inadequate 3ubstitute
for the traditional lab. Videntape, slides, or films might
have accomplished the same goals. Arons (1984) has argued
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agairst simulating a titrstion lab: ™A student in
introductory chemistry should turn his own stopcocks, monitor
titrations by eye, and make his own proportional computations
quite a few times before having the processex obscured by a
computer monitoring an electronic device and rapidly
delivering tne end result.® And while the visuals in Climate
and Life were appealing, it is not clear that the videodisc
presentation accomplished more than slides, films, or videotapes
might have.

Motion and Energy, because they cover material not
possible in a traditional laboratory, are an appropriate use of
the medium.

In sum, funding agencies are encouraged to continue to support
videodisc development. We are only on the threshold of this
new technology. As designers gain experience with
interactive videodisc, its form and impact may change. In
just the three years since these science discs were planned
and produced, new technological innovations allow persons who
are not computer programmers to write programs for videodisc
and allow modifications in programming to accommodate
students at different levels.

For Evaluators
On the basis of this evaluation, we offer three
recamendations for future evaluations of videodiscs:
- Much greater emphasis on formative evaluation.
Videodisc evaluation should have a very satrong

formative component and be leas concerned with
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sumative assessment until the programming has been
revised. Like any complex new product, & videodisc
must undergo revision before it is released. Designs
for evaluations of videodiscs should include at least
four phases:

1. review of materials before mastering by
instructors other than the developers;

2. review of a simulated disc or check disc by
students to identify inevitable bugs and
problems;

3. pilot testing of the mastered disc in two sites:
developers' home institution and one other

1 college or university;
4, ficld testing in two or three sites (other than those .
" used in the pilot testing) as part of the

regular curriculum; such testing could include
comparative studies (disc vs. lab).

Evaluators of videodisc should work closely with

developers as they prepare their material to assure

that pedagogical principles are observed and that the

disc is evaluated at each cycle. It is also

recommended that the formative evaluator be located

at the same institution as the project

developers or nearby to increase collaboration and

communication.

- Limited field testing. Because the data we collected
showed few differences in the reactions of students or faculty

85
e 110




across the different types of sites, we suspect that
intensive field testing in fewer sites would probably have
produced similar results more efficiently.

- Emphasis on the disc as a product. The evalustion
must be able to distinguish users' attitudes toward
videodisc as a mediun from their assessment of a
particular videodisc. Without this distinction
evaluators cannot ascertain whether users are
responding to the specific product or to the
technology as a whole.

The guidelines and procedures developed for this

evaluation should be useful for other videodisc evaluations,

and evaluators are encouraged to build on this foundation.
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Appendix A:
~ SUGGESTIONS FOR IMPROVING CLIMATE AND LIFE
(Compiled from reports by Vicki Brazeale, Judy Hirabayashi, and Joanne Stein)

General Cogments

1. Provide a global schematic of program structure and
format and the conceptual framework of the lesson. This
cculd be presented at the beginning of the program and
also as a handout students couid refer to during the
lesson. Or perhaps a standard key could return users to
the schematic any time during the program. One of the
problems of the disc is that students can get lost in the
program and not know where they are. In addition. many
concepts are presented in isolation and their
relationships may not be clear. For example, how
sunlight on earth varies with the seasons is mentioned at
the beginning of the lesson and never referred to again.
The schematics might be displayed as follows:

Structure
Mid latitude biomes Biome concept map Extreme biomes Challenges
Intre Study Quiz
Grassland etc.

A similar schematic could be constructed for the major
concepts. In this way, new concepts could dbe tied more
closely to the major themes: how changing distribution
of sunlight affects climate and how organisms that live
in a particular climatic zone, a bicme, are adapted to
the environment in which they live.

2. Provide a key so that students can exit at any time,
There was frustration among students we observed who
wanted to quit but could not. This exit key could offer
the following choices:

- Exit the program

- Go forward one section

- Go backward one section

~ Begin the section again

« Return to submeru

= Return to main memu
This flexibility. in conjunction with an overall view of
program structure, would provide for much greater user
control and enable students to move around in the
program.

3. Is it possible to create a stop sequence key? Some
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5.

7.

9.

10.

students wanted to stop a particular segment to examine
it more closely. For example, in climatograms in
midlatitude biomes, question 5 asks students about
information that was originally presented quite rapidly
on videodisc. In the biame concept map section. students
would find it useful to be able to stop sequence after
euch blue highlighting segment. Is a freeze frame or
slow motion option possible?

Because there are no provisions for backspacing if you hit the
wrong key, students should be told in the handout or in

the program what happens if they hit the urong key by

mistake,

Minimize the dependence of the lesson on outside help.
Eliminate directions such as, "You seem to be having
trouble ... see your instructor.® At Berkeley and
Wisconsin instructors may not be available. Some
students found this statement intimidating; others felt
that it was up to them to decide if they needed
assistance. Minimize the dependence of the lesson on
outside help. If this statement is on videodisc and
cannot be modified, at least indicate to students that
the program will resume in twenty seconds.

Most importantly, provide the correct answers. It is
extremely frustrating for a student to try to select the
correct answer and then be told that the choice is wrong
-- and to sce the instructor. Perhaps they could be
given prompts or recycled through aspects of the lesson,
but in any event, the right answer should be shown to
them.

Provide more feedback to students about their
performance. An interactive system can respond to and
acknowledge correct and incorrest answers. But in this
disc, there is very little positive reinforcement or
explanation of why a particular answer is wrong.

Students were curicus about the organisms on the screen.
and one swall change that could yreatiy enhance learning
would be to place the names of plants and znimals on the
screen as a computer overlay. The common rather than
technical names should probably be used.

Scmetimes the print falls off the screen. For example,
the S in sumer in the seasons segment and the L in
latitude in the bicme concept map are off the screen.

The worksheets need more careful attention.

a. The relationship between worksheet and disc is not
specified. The program could say, "Take a moment to
look through the worksheets; you will be using them
as you proceed through the videodisc.”
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b. It would be helpful %o have headings on the
worksheets to let students know from what specific
subsections the questions are derived.

c. Question 1: biogecgraphy doesn't seem to be defined
in the beginning of the lesson.

d. Question 5: names of 3 and b are reversed; g
should be deser%; b should be midlatitude grassland.

e. Question 6: names of biomes should be listed.

f. Pages 37-38 are reversed. Questions 8-12 and 16-19
relate to extreme biomes and Questions 13-15 relate
to biome concept map.

g. Page 39 should include d, desert, rather than give
it a full page by itself.

h. Question 19 should precede Question 18, and be
renumbered.

i. The purpose of Figure D seems unclear. What does it
relate to?

Specific Comments on the Program

Program Introduction

1. Second frame: The question, "Does the title of this
lesson appear on the creen below?" causes confusion
because the answer will always be yes. The question
should be changed to: "Does the title of the lesson you
want appear on the screen?"

2. "Are you studying this lesson alone or with others?®
should come before the title sequence.

3. The sequence, "Here is your assigmment® makes students
feel that they have to answer the questions. Perhaps a
better wording would be, "Here is what you will study"®
or, "Here is what you will learn." You may have to
delete the heading on the videodisc frame, substitute o
gomputer overlay, and then return to the videodisc

isting.

4. After the terms biome, climate, etc. are defined,
students are asked to take a quiz on the metric system.
Since no quiz on the metric system is then presented, it
might be better to suggest that students review the
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5.

6.

7.

wetric system before proceeding, if they feel it is
necessary.

In the climatograms, the minus signs on the temperature
look like decimal points.

Throughout the lesson, opportunitiss for illustrating
motion are ignored. For example, movement could greatly
enhance the visuals in the section about the sun and the
earth's rotation.

It might be helpful to include in parentheses the other
names of the terms in this section so stuvdents can find
more information in their textbooks, e.g., bicme ccncept
map is also known as a Holdridge Life Zone in the Jensen

Biologv text.

Mid Latitude Biomes

1.

2.

3.

4,

5.

Why is there a sound-off option? Our observations indicated
that no student ever used it,

The introductory segment begins with: *The amount of moisture
is also...." The word 3lso is not appropriate. Bet%er
wording would be: "Sunlight is not the only factor
affecting.... The amount of precipitation is #lso...."

The next segment introduces new resources that will be
available to the student. Tne list is hard to follow and
redundant: the words climatogram. plants and animals are
listed separately for each biome. One option would be to
say: "You will be able to examine climatograms, plants
and animals for the following biomes....® Another option
would be to reformat the selections into a 3 x 4 table:

Climatogram Plants Animals
Grassland
Tundra
Desert
atce.

In 2ll the different bicmes, it would have been an improvement
to have included more plant and animal adaptations. The
represeritative city might also be repeated to reinforce
learning. Students seemed to really like these

sequences. The climatograms should be carefully checked

to verify a match between audio and visual. We noted

several discrepancies. For example, in chapparal, the
midsumer temperature seems to be 17 degrees C on the
climatogram not 27 degrees C (audio).

Some mismatch between audio and visual occurs in this segment.

For instance, in the grassland animal sequence, a fox is
shown while the voice-=over discusses grazing animals.
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6.

7.

There are some problems with the air movement segment.

8. Air movement maps are reversed. Students press "1™ for
upper air and in fact they get ground air movement.

b. After choosing upper air, students are recycled to
the main menu instead of back to the sud ment.
Perhaps students could be given a choice: ground air
or main menu.

c. The audio for the ground eir segment asks students to try
tc determine how terrain would affect air flow.
This is quite difficult for students since they
haven't been given concepts or examples to show them
how to do this and the map is only briefly
shown,

d. Movement could have been effectively used to show the
currents. It would be nice if students could stop
these segnents for closer examination.

Quizzes should include the correct answer, If

students get the answer wrong, they canrot always return
to the question. The only way to find out the correct
answer is to select it. The cnly way to exit this
section is to zet the correct answers. All this is very
frustrating.

The quiz questions need to be double checked for accuracy. Are
the climatograms correct? In one instance a climatogram

looks like the desert biome except for & dip in

temperature during the summer months. Do these

climatograms describe actual biomes? Also, there is a

need to check the biane comparison questions, especially

those about deciduous forest with chapparal, grassland

with deciduous forest, and chapparal with desert.

Biome Concept Map

1.

2.

3.

The concept map is given three different names throughout the
program and the worksheet: concept map. biome concept

map, and biogeographic concept map. Are there any
meaningful differences in these terms? Can studenis find
out more sbout these maps using these terms or do they

need additional inforoation (e.g., Holdridgze Life Zones).

The audio quality is not consistent. It seems to be lower in
the biome concept map sequence than in other segments.

The quiz in midlatitude biomes refers to midlatitude as being
between 30 and 40 degrees; ir this segment. midlatitude
is given as being between 30 and 45 degrees.

It might be better, in the quiz, to show students the questions

before they see the map. We noted that this segment had
fewer Questions than had quizzes in other segments.
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Extreme Bicmes

1.

2.

3.

4,

5.

6.

7.

As in the introduction to the midlatitude section where
resources are listed, there is considerable reduncancy in
the listing. A table format as described above could be
an improvement.

The first sentence in the introduction says, "For each of the
six biomes you ghould study....® It would be better to

say: ®...you will have the option of studying...." to
reinforce the vnique qualities of interactive videodisc.

There is an excellent opportunity here to relate climatic
conditions in the extreme biomes back to the concept of
how the axis of rotation of the earth (and therefore,
sunlight) changes during the seasons.

Are the climatograms all accurate? Does the desert receive
more precipitstion than the turdra? In the climatograms,
there is an inconsistent use of sudio. For example,

there is no scund for taiga but there is for tundra.

In the section on tropical deciduous forest, there seems to be
a close-up of a writing pen in the arimal sequence

(second frame), What is it? In ad” “»n, the tropical
deciduous forest plants has several s.. Jences with

colored frames.

Is it accurate to say that no animals live in the tropical
desert? What about oases? Also the same motion sequence
is shown for animals and plants.

There are some mismatches between audio and visual, e.g., for
tundra animals a musk ox is pictured while the audio
describes a lemming.

In the quiz, a double negative question has caused some
confusion: ("For which two biomes is lack of water not a
problem...?") Another question seems to be missing a
word: "In which of the following ____ biomes is
precipitation the primary factor in determining...®” The
number of bicmes should be specified because students
can't get all the correct answers. Finally, there iz no
description of how the grading is established or what it
means.

Challenges
10

As currently worded, "challenges"™ do not seem to be
particularly challenging. In Challenge 1, the first
sentence states: "You will study the factor of terrain,
particularly nountain terrain....® A better wording
mnight be: "You will be able to examine how altitude
affects the distribution of plants and animals. You will
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also examine how the clizate on different sides of a
mountain will vary according to the direction of
prevailing winds.®

2. The challenges as posed seem to be unclear. What should
students do exactly? It would help the students if the
challenges were also described on the worksheets. The
map needs same information or directions for students.
It is hard to read. Which mountain ranges should be
examined? What should students look for?

3. In Challenge 2, new terminology is presented that is not
covered previously: coniferous forest. Is snow & dicme?

4, Do instructors really have these answers? Perhaps they could
be suoplied as a handout or in the program.
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(Compiled from reports by Vicki Brazeale, Judy Hirabayashi, and Joanne Stein)

1.

3,

5.

Appendix A:

SUGGESTIONS FOR IMPROVING RESPIRATION

Genersl Comments

Provide a global schematic of program structure and
format at the beginning of the program and as a handout
students could refer to during the lesson by means of a
standard key that would recall users to the schematic at
any time during the program.

Provide a kzy so that students can exit at any time.
Students frequently wished to review parts of the disc
and to be able to skip the trial run. This exit key,
could offer the following:

~ Exit the program

- Go forward one section
«~ GO backward one section
- Begin the section again

This flexidility, in conjunction with &n overall view of
the program's structure, would provide for much greater
user control and enable students to move around in the

program.

Is it possible to create a stop sequence key? Some
students wanted to examine more closely parts of the
program such a&s the introduction, where definitions and
answers to questions are given.

There are no provisions for backspacing. Students should
be told in the handout or in the program what happens if
they inadvertently hit a key.

Better explanations of some concepts are needed.

- Students should be aware that respiration
described in this lesson is cellular or internal
respiration.

- Explain why the apparatus for measuring the
respiration rate of pea seedlings is different.

- The purpose of the control manometer is never
described. Students were confused about its use.

The worksheets need more careful attention.
- Because students are not instructed in the use of
the worksheets until they begin the experiment, it
is difficult for them to answer questions 1 and 2.
= It would b2 helpful to give students an example in
the worksheet of a completed data tadble, with a
description of how each measurement was taken or




arrived at. This would eliminate some confusion
about taking and recording measurements.

« The current data table has no plsce for control
dats and column &4 is not labeled correctly.
Students are told that the fourth colum calls for
readings in mm,™ but the worksheet only
szys "readings.® It should probably say
“mancmeter readings in mm,.®

-~ Some of the questions could be better phrased, for
example Questions #3, &, end 5 could be rade
parallel and elaborated:

Question 3: Complete the data table on page ___.
Question &4: Graph v..r data on page ___.

Question § should be labeled Challenge or Advanced
Activities (the label being consistent with the
disc.) It could be rephrased: "Please answer the
following questions about your proposed
cxperiment.® Sub "a" should be rewritten to be
parallel with the other items: "What factors will
you study?"

- The data table does not match the videodisc and is
difficult for students to use.

- Students are giv-n a chance to choose up to
five temperatures dut there is space only
to record three.

— Organism 01 is the same for each entry.
Students get confused with the multiple
lines underneath 01, The same criticism
applies to temperature T1, T2, etc.

- Minutes between readings is standard for
all tests that & student might dc and
should be entered only once.

— R3-RO is not clear to students. This
ghould be described in more detail on the
viorksheet or students should be able to
review the sequence on disc.

— Tempersture is not recorded along the top
a3 stated on disc.

- Students aren’t told to look st the graph before
completing their cwn. Scme students try to do it
without instructions. Also, better instructions
on how to plot the graph are nezded.

| Specific Coments on the Program

Progran Introduction

1. Second frame: The question, "Does the title of this
lesson appear on the screen below?" causes confusiots
because the answer will always be yes. The question
should be changed to: "Does the title of the lesson you
want appear on the screen below?"
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2. The term main menu may be unfamiliar to some students.
Could this be defined in the program or in the
worksheets, replaced with a more generally descriptive
title of the program format, or simply deleted?

3. After the questions are answered. a drawing of the
experimental equipment is shown and described. 1The
drawing is rather faint and difficult to see, especially
that of the manometer scale. The apparatus is not named.
It is, however, extremely helpful to have this material
presented as a stop sequence.

4, After the drawing is described, students are given the
option to review the drawing or continue. It might also
be appropriate to give students the option of reviewing
the questions.

Irial Run i
1. Equilibration time is not defined.

2. During the trial run, when the temperature in the
respiration chamber is equilibrating, time is being
displayed on the screen but is not labeled. Students
eventually figure out what these numbers mean but it
would be less confusing with a label. Also, it is not
explained to students why readings begin at ten minutes.

3. In the trie=! run segment when students are shown the
experimental and control manometer scales, it would be
nice to simulate what it means to take a reading instead
of Just saying, "At this point you will take a reading."
More explanation is needed about the difference between
an experimental and a control manometer scale and what
the latter measures. Our observations indicated that
students were confused about its purpose. Is the control
manometer an unnecessary detail? Also, students didn't
understand why time continues to accrue even though the
visual on the mancmeter is halted.

4, The computer text on screen says, "At this point you will
take an initial reading.”™ Our observations reveal that
students record this information even though this is
still part of the trial run and students were instructed
not to record data in the trial run.

5. It is not clear when the trial run is completed. A
computer overlay might tell studsnts. Also, students
should be able to review the trial run, or to review
instructions for the data sheets before they begin their
own experiment.
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Experiment
1. The next segment of the program describes goals in terms

2.

3.

5.

6.

of why., In fact, the experiment is rather a matter of
how and the goals should reflect this. For example, Goal
4: "Tell why pea seedlings, frogs, and mice respond
differently to a change in temperature with regard to
respiration rate"™ could be restated as, "Compare the
differences in respiration rates of pea seedlings., mice
and frogs at various temperatures between 0 and 50 C."

The section on scientific procedures seems a bit long.

It also needs some introduction, After the trial run,
students expect the experiment. Perhaps an introduction
could be added; "Before you begin your experiment, you
will learn about the scientific methods and get a chance
to relate these methods to your experiment.® This could
be added by computer text. This loop dces represent good
use of the computer (sending students into remediation or
further explanation only if they need it). Also, the
videodisc states that there are "four aspects of the
scientific process™ and begins with number two. Where is
number one? :

If students get the wrong answer three times, both a
videodisc instruction and a computer overlay direct
students to seek assistance. The computer overlay should
be deleted.

Some of the wording of the descriptions of scientific
procedures might have been improved. For instance,
"Science processes are the means by which you reach your
goal" is nst really accurate. A better alternative:
"Scientists normally follow a particular sequence of
procedures in formulating and conducting an experiment or
investigation. This sequence is often called the
scientific method. The steps in the scisntific method
can be called scientific procedures.”

The questions that follow the description of science
processes could be introduced by: "Now you will be asked
several questions that will help you relate these science
processes to the experiment you will be conducting.” The
next cet of questions needs an introduction. Students
are asked to name the independent and dependent variables
in the experiment without having been introduced to these
concepts, which are explained only after students get the
wrong answer. One of the questions that usks students to
formulate the hypothesis of the experiment gives away the
results. Is this intentional?

If students select a temperature outside the range, the
program response is the same as if they had selected
temperatures too close together. Also, it appears as if
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7.

8.

9.

10.

1.

12.

13.

14,

15.

students must press ENTER after temperatures are
selected, but are given no directions on the screen.

The program instructions to note the temperature do not
match what is on the data sheets. The worksheets should
be revised.

The description of experimental control could be
elaborated by using an example from the experiment at
hand. This is a chance to review the function of the
control mancmeter,

After this section on scientific procedures, students
might be given the option to review the trial run again
before they begin their own experiment.

When the experiment begins, students are asked to select
the temperatures and organisms they wish to study. After
their selection, students are again asked "What
temperature do you want the organism exposed to?"

Better: "To which of your experimental temperatures would
like the organism to be exposed first?"

Students are given two minutes at the most for taking
readings but not given a range or a maximum. Nor are
they told to take readings at equal intervals throughout
the experiment.

It would be helpful to review the method for taking a
reading before students take their first reading. RO
needs to be defined. Is RO taken at time T0? If so,
students need to know this before they begin, Should
students also record readings on the control manometer?
What are the measurements oh the manometers? It isn't
clear which is mm and which is om,

After students have completed all the experiments, they
are referred back to their data table and the remaining
columns are explained. These explanations would be
clearer if examples were given, if they were presented in
writing, or if a repeat sequance were possible. None of
the students we observed was able to complete this step.

Students are also asked to correct for differences in
air pressure by subtracting the control from the
experimental reading. This is the first time in the
progran that the control has been mentioned. Also,
because there is no place on the data sheet to record
control readings, students probably don't have a record
of them,

The questions asked of students are so simple that they

can be answered without doing the graph or completing the
table.
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16.

17.

Students are told they get a B. There has been no
previous indication that this is a graded assignment nor
are the standards described.

Towsrds the end of the program, students are told to
press the space bar if they want to continue. When they
do, ¥Are you sure you want to Quit?® appears on the
screen. If students push the space bar or ENTER to
continue, they are returned to the beginning of the
program.

Advanced Activities

1.

3'

In the menu the term gdvanced activities is used, but in
the body of the program the term changes to gchallenges.
The major section heads should be consistent.

The introduction to this section, "If you want to get a
grade above a B....", should probably be dropped as
instructors incorporate the discs in their classes in
different ways.

Opportunities for introducing new concepts relevant to
respiration are missed. For example, the notions of
cold-blooded and warm-blooded animals could be discussed
in advanced activities, thus expanding students'
knowledge about temperature regulation and respiration.
Sc?eipfople found the current advanced activities
trivial,

As in Climate and Life, instructors may not have the
answers to the challenges or be available to acsist
students,

For Challenge II, students are asked to select factors
from Challenge I, but the Challenge I list i3 off-screen
and not available.
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Appendix A:
SUGGESTIONS FOR IMPROVING CHEMICAL DECISION MAL.NG
(Compiled from reports by Beverly Cabello and Steve Chin)

General Comments

1. Provide better user control. Students should have
greater flexibility to move within the program. A
standard key should permit students to exit at any time.
Students should be given options to:

- Quit

- Go forward one section
- Go backward one section
- Begin the section again ;
= Return to the main menu §
- Stop sequence :
- Review sequence in slow motion

2. There are no provisions for backspacing. Students should
be told in the handout or in the program what happens if
they hit a key by mistake.

3. Omit references to instructor assistance. In most of the
test sites there is no instructor availsble. The program
should stand alone.

4. Expand explanations and instructions. Some users did not
know how to approach the experiment. They felt they had
no basis for determining correct procedures. Students
wanted more explanations of why things happened and how
to get correct results,

5. The worksheets and guide for instructors could be
modified: i

a. In the Instructor's Guide the description of the
tasks doesn't match the order on the disc.

b. In the Instructor's Guide mention is made of
comparing results with those of the Key. No Key
is included.

| c. On the student worksheet, 6-=0 Reactions in Six-
Solutions Problem, the species in solution are

| represented as if they were in molecular form,

| NaNO3. They are more accurately described as
existing as separate ions: Na+(aq), NO3-(aq).

d. In 6/1, the reaction information presented in
paragraph form might be more usefully presented
as & table to highlight the categories of
information.

e. In 6/3, the sentence, "When there is no difference
in the results based upon order of addition...."
is unclear.
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f. In Q-0 Qualitative Analysis, a table of relative
stabilities of the various products might be mcre
useful than simply the chemical reactions by '
themselves. |
8. In Q-1 Analysis of Cation Mixtures, the student is |
told to devise a scheme of analysis, but is not |
told how to. A series of questions that guide |
the student to the correct scheme might be
helpful.

Specific Comments
Eirst Iime User Option

1. "Press the space bar to enter the key(s) you
pressed.” The meaning of ENTER i3 not clear, especially
as there is a key marked ENTER on the keyboard.

2. The descriptions of the upcoming experiments could be
labeled as such. For example, "The identities of several
unlabeled solutions may be deduced from experiments where
samples are mixed”™ could be identified as the Option B
experiment involving six test tube unknowns. Likewise
for the Option C experiment involving cation reactions.

Cption A: Introduction

1. The computer-generated text used for the labels does not
fit on the videodisc bottles and the ends of the chemical
names extend uncomfortably into spacc.

2. Students are instructed to call for assistance if they
get the labeling wrong. As mentioned, in many sites no
instructor is availsble. This shculd be eliminated.

Option B: Six Solutions

1. "The reactions that take place are implied by the names
used to label the solutions.® Is this misleading? It
seems to be a confusing method of classifying reactions.

2. " ..develop a systematic ascheme for recording your
experimental observations.® It might be useful if the
student were given a possible scheme at this point.

3. Nothing is mentioned here about the scoring aspects of
the lesson and the introduction would seem a good place
to do this.

4§, It might also be helpful to put the warning in the
Instructor's Guide about the importance of the monitor's
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5.

color adjustment here (e.g.,» in distinguishing white
silver chloride from yellow silver bromide). If the
color is not adjusted correctly, both appear white and
can only be distinguished by examining the way in which
the two compounds splash differently on the inside walls
of the test tube. It would be easier to adjust the color
if the student is given an "adjust color® option before
beginning the experiment.

"After a sufficient number of observations are made, you
must decide how the tubes should have been labeled.™ It
might be helpful to tell the stucents what constitutes "a
sufficient number® and how to "decide™ identities.

"It's poor practice to waste chemicals repeating tests
just because you take records that are incomplete." Some
instructors felt that this was an inappropriate remark.
They pointed out that repeated experiments are important
for accurate lab work.

"You use up portions of solutions each time an experiment
is performed."® Unclear definition of portions.

In the evaluation of the student's results, the program
erases the student's results and shows the correct
results. It would bLe preferable if the student could
make a direct comparison of his or her results with the
correct ones. The instructional value of the lesson
could be increased if the students were given even
partial credit for their answers, or some analysis of
their errors.

Qotion C: Cation Identification

1.

3.

At the end of the demonstration of proper laboratory
manipulation techniques, the scientist says that tubes
containing a precipitate will appear on the left of the
screen and a tube containing the supernatant will appear
on the right of the screen. This display does not appear
until many screens later.

A close-up of the demonstrator showing the separation of
the supernatant from the precipitate might make it better
to see.

"Estimate the smallest mumter of tests you can meke to
see how they react...Since there are four cations and
three reagents, there are 4 x 3 or 12 possible
combinstions.® Is this accurate? You are allowed to mix
each cation with up to three resgents in each test. The
order of mixing affects the outcome so there are six
combinations per cation or 4 x 6 = 24 possible
combinations.
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5.

7.

9.

To select the reagents to mix with the cations, students
are required to type in a number 1, 2, or 3 representing,
respectively, the three reagents. It is difficult for
the student to remember the identity of the reagent
gorresponding to the number. It would be helpful if the
input for the reagents matched their names more closely,
e.g8.» AM for amonia.

When adding rcagents to cations, the type of reagent or
cation currently in the tube should be displayed
alongside the picture. This would help the student take
more accurate cbservations by clarifying the reaction
taking place.

"You may now select any combination of cations and any
sequence of reagents to study.® In this section the
student may choose to combine up to four cations and
three reagents at once. The results is a possible 144 (4
x3x2x1 x 3 x2x 1) combinations. Students have
been implicitly taught in previous sections to examine
exhaustively all possible combinations and at this point
may be overwhelmed when presented with all the options.
Hints for organizing date collection would be helpful.

Students are rewarded with +1%5 points if correct and -30
points if partially or totally incorrect. This seems
very severe. Could the point system be revised? 1Is it
possible to analyze student errors and give some
explanation for wrong answers?

The quiz section should be better explained. Students
are not told that a correct answer will be rewarded with
an opportunity to answer additional questions (up to a
maximum of three questions).

"Press letters of the ~cagent sequences that do work."
What is meant by "do work?"
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Appendix A:
SUGGESTIONS FOR IMPROVING TITRATTON

(Compiled from reports by Beverly Cabello and Steve Chin)

This evaluation is limited because the paddle control for the
titrations was not available at UC Berkeley. These comments
are based on our review of only those parts of the videodisc
that we could use at Berkeley ancd on reports from field test
sites about problems.

1.

2.

3.

5.
. 6.

Geperal Comments

Provide more opportunities for movement within the
program and better user control. A standard key should
permit students to exit at any time. Students should be
given options to:

- Quit

- Go forward one section

« Go backward one section

- Begin the section again

= Return to main menu

- Stop sequence

« Review sequence in slow motion

There are no provisions for backspacing. Students should
be told in the liandout or in the program what happens if
they hit a key by mistake.

Some concepts need Letter explanations. For example, key
words such as WASH, RINSE, DISSOLVE need to be clearer to
the student. The main points could be reinforced by
superimposing computer-generated text on the appropriate
sections of the video.

The worksheets could be modified:

a. On Titration worksheet 2, provide more
suggestions about sppropriate observations and
measurenents to make free-form dats collection
more informative.

b. Titration Practice Problems 1Xey): This is a
good clear set of worked out solutions but not
all students will use the technigue (dimensional
analysis) employed in the solution set to solve
problems.

Some of the printed letters are hard to read.
On occasion, users had difficulty in making the machine
operate, e.g.,» knowing what the paddle symbol on the
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1.

9.

10.

screen means, knowing how to "f1ip" back and forth
through the disc. A brief manual or some Ch=-screen
instructions on operating the hardware would he helpful.
Some students had trouble with the stopcock; the program
got stuck on "Close stopcock before leaving® and would
not advance.

Specific Coments

Equations are flashed too quickly. Students should have
control over the duration of the presentation.

Minimize close-up shots of lab assistant's face.
Students tended to focus on his face rather than on
procedures.

At the frame, "What do you want to do?" stidents typed in
STOP. %he pregram would neither stop nor advance.

In the Techniques section, the illustrations of common
mistakes should be kept as brief ss possible. We
observed students becoming frustrated when forced to
watch the methodical lab assistant rinse the burette yet
another time. Some faculty members who viewed this disc
took exception to the disc's saying that one should not
use 2 funnel in £illing a burette.

Some students felt that the Dauses betw:en reading the
meniscus and adding titrant made the experiment
difficult.

In the Experiment section, the actual meaning of key
words usad to select what the student wants to do are
unclear. A list of key words (such as that provided in
the materials for the instructor) would be useful for the
student in deciphering CLEAR or SELECT. A minor bug:
before any other choices are mede in the experimental
setup section, if the student {irst chooses RINSE the
computer responds, "Are you sure burette is already
rinsed?"

The word parsllax is spelled wrong.

It should be always be possible to see the [lask while
one is adding the titrant, particularly near the
endpoint; when adding half-drops, one cannot see the
flask.

There is an error in programming: the student is told
that there is no reagent left even though 800 ml are
left.

When a mistake is made in the calculation of molarity,
students are not able to find & means to correct it.
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11. Students had difficulty with the TARE operation. Mary
found it confusing. It would be better if the taring of
the sample container were done in such a way that
positive mass is recorded.

12. Does the burette drain dry without the student's being
told that the process is occurring?
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(compiled from reports by Larry Braskamp, Tim Erickson, and Ann Smith)

1.

2.

3.

5.

6.

Appendix A:
SUGGESTIONS FOR IMPROVING STUDIES IN MOTION

General Comments

Provide a global schematic of program structure and

format. This could be presented at the beginning of the
program anC as a2 handout students could refer to during the
lesson. Or a standard key could recall the schematic at any
time during the program. An overview of the entire disc would
save the students from getting "lost®™ in the program.

Increase user control. Students should be able to exit
at any time. The difficulty in finding a flying gymnast's
center of mass is made intolerable by the inability to
move on. Make the program more flexible by providing keys
that let students:

- Quit

« Go forward one section

- GO backward orie section

- Begin the section again

~ Freeze frame or stop action

- Page through the program

Check the re-entry system. Frequently students were
unable to return to their lesson after signing off the
computer. Entry of any lesson number resulted in the
entire program's beqginning again.

Improve the branching. Progress through the program is
quite linear and does not capitrlize on the medium. This
material uses smsll loops ("do you want to see it
again?®) but offers no real chances for investigation or
choice. Students could be given a choice of which diver
or gymnast to see first. This could be done without
completely giving up instructional prerequisites. For
example, learning where the center of mass is does not
require an understanding of acceleration.

The use of "natural-language® is an admirable effort.
However, some correct answers are rejected as wrong which
is frustrating to the user. Some students were uncertain
which words to type, e.g..» equal or same. The
"dictionary® is a help, but this still caused prcbiems.

Students need consistent reinforcement for right answers
and automatic help or correction if they get too many
wrong. Positive reinforcement was inconsistent and too
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7.

9.

10.

1.

2.

3

often students could not get the correct answer and
became trapped at a data table doing calculations.

Give better instructions or explanations. Concepts such
as acceleration and velocity are not defined in the
program. Include a computer-generated frame or tuwo at
the appropriste places describing the basic concepts and
formulas. Sometimes they are described only after the
student gets the right answer. For example, remind
students that scceleration 18 taice the mean velocity
divided by time. Remind students that they need to have
a calculator or a protractor available.

Be less finicky about accepting answers! Users complained
bitterly about the difficulty of pinpointing the center
of mass with the cursor. At one site students were timed
spending thirty minutes on this task! Students were
within a few tenths of a millimeter and vasted their time
finding the exact location. If a student tries three or
four times, he/she should be shown the correct location
with a simple explanation. Allow more flexibilty, as
when students find the diver's feet. Conaider increasing
the error tolerance not only on center of mass but also
in accepting calculations so that, for example, 4.7 is as
satisfactory answer as 4.759.

Consider providing students with a trouble-shooting guide
to go with the videodisc 8o users know how to solve
conmon dilemmas (such as center of mass, the bar, end of
the red line).

Users reported difficulty with the system. In some
cases it malfunctioned and students were unable to
complete the program. Problems included System IO
errorss at which point the phrase *System IO Error #1
P+164 I #102" kept appesring on the screen, In another
instance, the lesson stopped at FF5 and wouldn't advance.

sSpecific Comments

Introduction

At the start of the videodisc, the question "Is this the
lesson you wanted?" is appropriate but later, "Does the
title of this lesson appear on the screen?" is
unnecessary.

In the welcome and directions section., horizontal lines
through the colored words make them blurred.

As mentioned, this segment could benefit from an overall
view or general "road map"™ of the videodisc.




Japn the Dancer

1. Jan is fiue dut the camera is very static. For an
opening sequence this is dorirg for many students. Some
students, realizing that tney would have to see it again,
left. This initial sequence could be abbreviated to
retain student interest.

2. The freeze after the second change is cn a jiggle frame,

Eree Fall

1. "...analyze falls and jumps to see why one of Jan's jumps
didn't look right....® At this point the stuient doesn't
know that the presentation is built conceptually around
falling, Jjumping, and spinning. Let students in on what
is going on.

2. When Wendy is falling, students are supposed to put the
arrow where she'll go the fastest. When students see
ker, they are only asked to tell if they were right. If
wrong, they try again. The problem is that if you never
drive down far enough, you never see where the "top of
pool" marker is, so you may think your merker is on the
top of the pool. which, in projection, it is. Confusion
might be averted by stopping Wendy when she gets to the
arrow if the arrow is in the wrong place.

3. When the sequence on Wendy's fall comes, the directions
state that the data need to be recorded in a notebook.
It is hard to read the data on the screen because zeros
look like eights, If 2 student writes down the wrong
nmmber, the calculations are all wrong.

4, A glitch at one site only: After Wendy's falling
sequence, when #2 was pushed to continue the lesson, the
disc would go back to the beginning of Wendy's diving
sequence instead of continuing.

5. In this sequence, the natural language fails., A user
types. "Wendy speeds up as she falls"™ and gets "Sorry!
Wendy's speed increases linearly with time.® Students
irmy not have enough information at this point to tell
that her spred increases linearly.

6. Scmetimes an snswer was entered and there was no
inmediate feedback to know if the answer was correct., If
the program continued, students assumed they were right,
but it would be nice to provide the feedback.

7. At the end of Wendy's sequence, students are asked to
predict the distance she will travel in .80 seconds.
Typing in a 3 leads immediately to the banner for Dave's

+diving sequence. {nly afterwards do students see that
they can check if they are right. It might be helpful to
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let students know what is going on.

8. After seeing Dave's diving sequence, students test their
prediction. Their prediction is shown, but it would be

nice to add the "for what" i.e., for .8 seconds.

9. Check numbers on screen. "... 3 x .26 = 8" doesn't
track.

10. Only 5.8 m/s/s is accepted as the acceleration of
gravity. 9.81 doesn't seem to be accepted. Check
numbers in the table, the calculations give results like
9.4 (that's 1,88 meters per second in .40 seconds).

11. The prediction sequence-~ "put the arrow where Dave will
be after 0.6 seconds"-- is great, but the vertical bar
should be closer to the center of the screen. The
background lane lines are not parallel to the screen
bottom and may lead to mistakes in lining the arrow up
with the distant ticke-mark.

Up and Down Motion

1. The jump at the tcp is not just like 8 fall, because of
the forward velocity we're about to study.

2. The phrase "once Dave leaves the board" comes too late.
Before students have read the caveat, they've seen him
take off and land a couple times and been asked if his
scceleration is constant.

3. There are no instructions in the handout on how to
measure the height required.

Projectile Motion

1. There is no reirforcement for a right answer when
students choose Jan's second leap as the altered one.

2. When the right answer is “center of mass," that answor
doesn't fit on the line.

3. There are problems on starting to mark Martha's center of
mess. When one student was viewing it, Martha was just
starting her vaull and the directions said "Use the arrow
keys to move the + to Martha's new position.® It wasn't
clear that the center of mass was to be marked or whether
the new position was the one on the screen or a
prediction of where she'd be next. It turned out to be
the one on the screen. Tae picture and directions do not
appear to be synchronized. It was very frustrating for
the student who spent more than twenty minutes trying to
mark it.
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5.

6.

7.

8.

9.
10.

What students finally see as the center of mass of the
gymnasts is sometimes not their center of mass. Students
are told to follow one point on the gymnast's body. That
scems wrong. Students are finally told that the center
of mass changes, but only after they've tried a couple of
these hellish exercises and gone on to the divers. When
students track Mertha's jump, the center of mass one
accepts is on roughly the same part of her body even
though she flexes quite a bit.

Sentence change: "...two motions--vertical acceleration
and horizontal constant speed.® Not parallel
construction. Maybe ", .with speed changing in the
vertical direction and unchanging in the horizontal..."

Students are asked to describe how Martha's velocity
changes as she goes upwards and then dowrwards., If
students answers, "decreases® both times, something shows
up on the screen for an instant, and is then replaced by
the message that the second answer is wrong.

As students finish PMi: ",,..an independent ... motion is
added to it." It should be mentioned that this
1nd§§:endent moticn is the horizontal motion studied
earlier.

The projectile motion portion needs a grid for the TV
screen. Each lab group made one, but it took too much
time.

No feedback on the "were you right?® question.

The graph of Martha running doesn't seem traditionally
drawn. Why couldn't Martha run from left to right?

Rotational Motion

1.

2.

3.

4,

5.

The handout has straight leg data before bent leg data
and the videodisc is just th> opposite. Change the
kandout.

There should be a protractor available to measure Jim's
angle of rotation,

In this section, the computer didn't accept some words:
angular momentum, speed, conservation of angular
momentum,

One of the first questions: "...how does hiz rotational
speed change...?" has a missing first character on the
answer. '

Problems in trying to place the + on the bar. What's
happening?
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6. Problem in placing the + on the end of the red line.
What red line?

7. Provide feedback when students choose a moment of inertia
correctly.

8. Check the angle measurements. Some users report the
measurements were as much as 7 degrees off.

Sumary Section

1. Terrific section. Students can relate what they've
learned about the physics of motion. Perhaps these
sequerices should be shown earlier, even if the words are
unfamiliar.
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Appendix A:
SUGGESTIONS FOR IMPROVING ENERGY TRANSFORMATION

(Compiled from reports by Larry Braskamp, Tim Erickson. and Denise Kiser)

General Comments

1. This disc and its accompanying software are an improvement
over Studies in Motiorn. Many of the general and specific
problems noted previously have been corrected. The following
aspects are especially noteworthy:

a. Individual sequences are shorter, and the user has
greater choice of instructional sequence.

b. Inexact numerical values sre preserved; we see our answers
validated and compared with "our instructor's" values.

c. Fewer attempts are made at natural language processing.

d. There is more explanation on the screen; the help section on work
and the work-energy theorem, for example, is very useful,

e. In the experimental sections, we get a wide choice of set-ups. We
get to choose cyclists and equipment-- almost always.

But some problems persist and the suggestions that follow are intended to
improve this vid . "¢ lesson.

2. Increase user control. Students should be able to exit at any
time. The difficulty of finding the hub of the bicycle is made
agon‘zing by the inability to move on., Make the program more
flexible by providing keys that let students:

- Quit

- Go forward one section

-~ GO backward one section

- Begin the section again

- Freeze frame or stop sction

The SCAN commands to page through the program are very helpful and work
well, except in assigning weights.

3. Improve the branching. Progress through the program is quite
linear, with looping used to repeat sections. The disc seems
to be designed like a textbook-~ proceeding from one chapter to
the next (even the heading, ®"Chapter" suggests written
material). Users simply refer to the "contents™ (menu) for the
chapter they desire. The lesson has not capitalized on the
mediun's potential to disgnose errors and branch to appropriate lessons.

m 140

s * K 7 >
© e v - JIPURRD TS YUVt v JUTIOL . AU




4,

5.

7.

9.

Provide systematic feedback. Students need consistent
reinforcement for right answers and automatic help or
correction if they get too many wrong. Positive reinforcement
was inconsistent and too often students could not get the
correct ansWwer and became trapped in the program. In addition,
the student's name is requested but never used. ’

Consider revising chapter numberinig. The numbering sequence is
not clear and seems swkward. Also, chapter length is
inconsistent. Some of the data gathering sections are quite
lengthy and cannot be exited without having to start all over
again at the next session. Some sections consist of only one
frame. In addition, choosing options at stop points seems

to result in inconsistent branching. If we choose to

continue, sometimes we proceed, sometimes we are given the
"local™ menu, and other times the main menu is thrust upon

us.

Give better instructions and explanations. Some students seem
confused about concepts: is energy input the same as work
required? Students also wanted more information on solving for
AMA, instructions on calculating IMA, definition of rolling
resistance, explanations of the importance of AMA and IMA, and
discussion on finding centroids. Also, it would be useful to
remind students that they need to have a calculator available.

Be less finicky about accepting answers! Users complained
about the difficulty of pinpointing the hub of the bicycle (in
fact it seems to be slightly to the right), determining the
exact stop point, etc. We finally got the cursor location

to work by pretending that its "hot spot" was at the end of
the left arm instead of in the middle. This could be

sof tware, our mispercepiion. or trouble with the overlay in
the horizontsl direction. Allow more flexibility. Some users
commented that the computer was erratic in accepting answers,
sometimes it accepted ranges or responses that were slightly
of £y while other times it did not.

Explain some of the overlays. The bright lines, computer-
generated, that appear when the pedal crank has gone all the
way around are mystifying. When they first came up, we
couldn't tell what they were for because they did not line
up very well with the pedals on the sc/oeen,

The idea of using & bicycle is terrific, but the lab needs
to be more investigative, with more mystery and less
cookbook; less cut-and-dried, and more scientific. Suppose
we have sn actual mechanical advantage sequence with the
gear number covered up. Then we would have to figure out
the gear number from our other data. This could be more
exciting and something a computer can do that isn't easy to
arrange in the lab.
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Specific Comments
Chapter 10; Introduction

1. Instructions for the .irst time user are given clearly and .
concisely. The slides are appropriate and nicely done; use of
computer overlay is a good idea.

2. A few short questions (perhaps multiple choice), evaluation and
immediate feedback at the end of this section would help ’
students decide whether to see this section again.

3. The chain "Food—Input-—-Transmission—Loss-~Output® could be
emphasized more.

4. Choosing Option 1 at the stop point repeats the entire section.
Why not indicate this? "Review" seems to connote a
condensation or summary of material already presented.

Chapter 20: Energy Input

1. Choosing Chapter 20 from the main menu leads to a submenu that
includes Chapter 20. Choosing Chapter 20 from this submenu
leads to the Chapter 20 title frame, with instructions to press
the space bar. On pressing the space bar, the submenu appears
again. Until users realize that Chapter 20 consists of only one
title frame, they might feel something has been missed.

Chapter 21: Introduction

1. A good attention grabbing introduction is mitigated by
viewing the same submenu again. Can students move directly to
the lesson?

thaoter 22: Energy Input Calculations
1. Formulas are clearly displayed.

2. Would it be possible to provide an analysis of students'
errors? For example, instead of instructing students to
return to the text or see the teacher if they cannot answer the
question correctly, why not give students a sccond question
broken into smaller steps so they can pinpoint exactly the
source of their problems. There are missed opportunities for
individualized remediation. The computer merely demonstrates
extreme patience by informing stucents that their answer is
wrong, over and over.

3. The help section is useful but the question on "making one
operation" is frustrating. It is not clear exactly what is
being asked for. Consider listing the words at the bottom of
the screen (with the question), or indicate at the start that
a 1ist of words vill be provided, It is also impossible to get
out of this question without aborting the lesson.
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4, Similarly, for the question about the coordinate system, the
user does not know if one word would be appropriate or a

:entegce is necessary. The list is provided after the choice
s made.

5. When the coordinate system is defined, positive-x is
opposite traditional coordinate systems anc subsequent force
vectors are positive to the right. Why the inconsistency or
are we misreading it?

6. When we say the integration variables are x and y instead of
phi, we get no feedback.

7. When we make the sample energy calculation from 30 to 60
degrees, we get no feedback., In addition, the length of the
pedal should be present on the screen in the earlier frames.

8. Data are plural not singular ("™was" should be ™were"),

" Chapter 23: 12-speed Sport--Heidi
1. Nice use of video with the changing force vectors.

2. Selecting review Option 1 takes the user back to the menu. =
This might be a gcod spot for individualization and branching.

Chapters 24, 25 and 26

1. There are no spaces provided in the student manual for
calculations for these chapters. Provide guidance to
students on where these answers should be recorded.

2. Good experiment, though, more sophisticated than anyching
that follows.

thapter 30

1. The menu format is good. Chapters 33 and 37 are listed in the
manual's Contents but not on this menu.

Chapter 3%

1. Good use of using interactive video for data gathering. The
student chooses the beginning and end points of the run, with
some possibility of error, making this realistic,

+2. At first it's not obvious what the flashing line is for, but
this experiment makes good use of the cursor,

Chapter 35: Gear Ratios
1. Are Options 1 and 3 basically the same?
Chapters 36 and 37: Actual Mechanical Advantage
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1.

2.

3.

Choosing Chapter 36 leads to an introductory sentence, a title,
8 definition, and back to the menu. Chapter 37 does not seem
accessible from the menu.

Some students reported that they tried torque equations to
calculate AMA only to learn that they were supposed to guess.
Instructions should indicate this.

In the Gear Ratios section, menu items 2 and 3 arz reversed
for the 3-speed bike,

Chapter 38; Force Ratios

1.

2.

3.

In a traditional lab, students are aware of the equipment
available before doing an experiment. Why not list the
available weights and make this 1ist accessible (by entering a
key) during the course of the experiment?

It is motivating to see the immediate effects of one's answers.

However, if users get the wrong answer, there is no help, source
of error diagnosis or remediation. This may turn into merely a

guessing game for some students.

Users cannot quit this section without aborting the lesson and
having to repeat it from the beginning the next time. Some
users felt that this experiment could e conducted with more
flexibility in a traditional lab.

Chapters 40 and 41: Energy Losses

1.

The program accepts 20 cm as a proper height but using this
number in the formula gives 13.95 N as the answer which is
subsequently not accepted by the computer.

Chapter 42: Rolling Resistance

1.

2.

3.

In calculating rolling resistance, some students had
difficulties knowing what to do with the cursor.

Some students spent over an hour on an incorrect prompt for
grass rolling resistance.

There's a problem with natural language. When asked how to
calculate resisting force, we type "divide the energy vy the
distance® and are told we are wrong.

Chapter 43; Masses and Centers of Masses

1.

Users reported frustrations in completing this chapter,
particularly in placing the cursor on the resr hud and
determining when the bicycle stops and feet touch ground. The
computer is limited in the areas it will accept and monitor
resolution does not make this section easy.

144

119




2.

3.

5.

In a traditional laboratory, students would either take
measurements with varying degrees of accuracy, or device

detectors to use in the experiment. In this videodisc, precision

Seems to be more a question of eye-hand coordination.

Why is this section called *Center of Mass?™ There are no
center of mass calculations; the section seems to be about
rolling friction,

A possible glitch: when first asked to hit <ed when the
bicycle stopped, we got the ™oops" message, "try again."
Then, the lesson asked us ¢o hit <e> when her foot touches
the ground (not the bicycle). Is there a difference here?

The message should read, "when her foot FIRST touches the
ground." Some users had trouble, waiting for the heel to
fall.

Choice 2 at the stop point leads to Chapter 40. Pressing the
space bar leads to the Chapter 4§ Introduction again, Is it
necessary to see the Introduction again in order to proceed
from Chapter 43 to Chapter 44 or 457

Chapter 45: ind Tunnel Experiments

1.
2,
3.

Good section using the medium to advantage.
One instructor felt that using "knots" was inappropriate.

Is it pcssible to show the dial not Just the numbers on
screen?

Chapter 50: Braking

1.

Is there auvdio for this section?

Chapter 60: Energy Qutput

Chapters 63-66 are left out of the meru, while Chapter 67 has
been left out of the Table of Contents in the manual, If space
is a consideration, why not omit Chapters 10-50? Is it not
possible to access Chapters 63-66 from this menu?

Users cannot exit this sequence of experiments without aberting
the program and beginning over again. This is a long secticn
and consideration should be given to exit points.

Users should be able to clicose which gear to use and the stop
time of the data taking bv hitting a key.

Another problem is that the translational kinetic energy of
the cyclist plus cycle is zero in this demonstration.

They 're noving on rollers— wetre neglecting rotational
kinetic energy-- and that's all we see.
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5. What's the point of showing us different gears. Al we
really see is the difference in mechanical advantage. What
guarantee do we have that the same work is being put into
overcoming the rotational friction of the rollers? If it
were, the cycle would travel at the same speed regardless of
gear.

Chapter 62

1. Choosing "quit™ at the stop point and then reentering the
program loops you to Chapter 60 (the Introduction). Is it
necessary to see the Intro again?

2. This Chapter is impossible to complete unless all “he correct
answers are given,

Student Manual

1. Students nioted severs) problems:
a. 0n page 7, the calculations give a force of 13.7N but the
computer will only accept iuN;
b. On page 8. the necessary calculations require more than the
specified five data points (situations);
¢. On page 10, without assuming that energy input is the same
for every gear (and equal to energy calculated on page 4), the
table would not be complete;
d. Questions on pages 12-'4 are confusing.
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APPENDIX B

Questionnaire Results Across Sites

Climate and Life
Respiration

Titration

Chemical Decision Making
Motion

Energy

. Open Ended Comments

Climate and Life
Respiration

Titration

Chemical Decision Making
Motion

Energy

.Questionnaire Results By Site

Climate and Life
UC Berkeley

University of Nebraska, Lincoln

Emporia State University

Respiration
UC Berkeley

University of Nebraska, Lincoln

Emporia State University

Titration

University of Wisconsin, Madison
University of Nebraska, Lincoln

UCLA
Chemical Decision Making

University of Wisconsin, Madison
University of Nebraska, Lincoln

UCLA
Motion

I1linois Central College
Kansas State University

Energy

111inois Central College

University of Nebraska, Lincoln
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23
34
L2
50

58
65
72

82
85

8a;

a3
101
108

119
130

141
148
152

159
163
167

171
175

179
183




(1-2)

3)

I“)

Is)

\6)

(7)

(8)

(9)
(11)

(12)

(14)
(18)

. STUDENT REACTION TO VIDEODISC 1

Your responses will help us improve the videodisc. A1l comments will be

kept confidential and will not affect your grade in this course. Please
respond candidly.

Campus: Course:
Date: )

Climare & fo
Cve 9s5)

Title of videodisc (check one):

51 Chemistry: Titration 2) Chemistry: Unknowns
3) Biology: Respiration / 4) Biology: Climate and Life
— {5) Physics:.Physics of Motion 6) Physics: Physics of Rotational Motfon
1. What is the general area of your major? .
\a% ;undechred 29 % (4) biclogical sciences
3 2) engineering % (5) social sciences
3) physical sciences {é{' g 2::"1%;:: 1be)
er cr :
2. What is your approximate grade point average (GPA) at th#s school?
Q% (1) 3.5-4.0 a%(4) 2.0-2.4
| s — L,
5-2. ow 1.
@ %(7) no GPA yet

3. What is your gender?

'3‘5.‘ g; :::::le

4. 1s English your first language?

R % (1) yes

4 3(2) no (what is your first language? )
5. Prior to this videodisc how would you rate jour skills in

X Not at 211 . Very

skilled ] skilled

19 a. using microcomput: rs? 1 2 3 4 5

«.0 b. using videodisc players? 1 2 3 4 5

3.1 c. typing? 1 2 3 4 5

6. Prior to this 1ab session, did you (
Don‘t
e Yes Remember

a. study this same topic in another course? 1582 2 3%%3 4%
b. perform or view another lab experiment

on this same topic? 18¥% 2 W33 (%
c. perform this lab before? . 1990 2 1%3 1%
7. How mq'} separate sessions did you view this videodisc?
23 % (1) one lolo (2) two - b (3) three or more
St ble (2) ) _L’(a (How many?
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8. In minutes, approximately how much time did you spend (5‘:‘,"”)
.5-18 a. in preparation before you actually began working on the .ideodisc lab? 2173
19-21 b. actually working on the videodisc? X =00 ( vonge © - res))
2-24 c. outside of Yab writing up a veport? g2 15 {vdwse o-%0)
25) 9. The amount of time you were allowed for viewing this disc was
§%(1) too much (more than necessary)

2) too little (How much more time was needed? )

3) about right ‘
'6)°  10. For this lab videodisc, did you work :

s 3 (1) alone
2) with one other person

J%(3) with two other pecple

11 %(4) with more than two people

.27) 11. Was it required that you view this videodisc?

1 % 21} yes

2) no
12. If you were not required to view this videcdisc, please 1nd1cat¢°& the reasons

that you chose to do so (plzase leave this question blank if you were required
to view the disc):

Not an A very
e ’ {mportant important
reason ‘Teason
(28) 3.4 3. because the professor or teaching assistant 1 2 3 4 5
recommended {t :
a.) b. because another student recommended it 1 2 3 4 5
1.4c. to get additional help in an area in which 1 2 3 4 5
1 am having difficulties
3,0d. to learn more about the subject matter 1 2 2 4 5
2.3 e. to do better on the exams or tests 1 2 ? 4 5
4,2f. in order to obtain extra credit 1 2 . 4 5
3.19. as a substitute for another assignment or test 1 2 3 4 5
(35) 1 ah. to see what videodiscs are all about 2 3 4 5
" *{. other (please describe)
13. Compared to other sessions in this course, how would you rate jour bon't
- n
X Lower Same Higher Know
36) 3.5 a. level of attention in this videodisc Tab? 1 2 3 4 5 { ;
37) 3.4 b. {nterest in the content of this video- 1 2 3 &4 5

disc lab? .
14. What 2 or 3 things did you learn from this videodisc?
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15. How effective was the videcdisc in helping you

— : Not at all Very Don't
X effective effective  know
18) d.fe a. understand calculations? 1 2 3 4 5 ,
3.V b. understand results? 1 2 3 4 5
0) 2. ¥ ¢. understand basic principles 1 2 3 4 5
{nvolved?

16. How confident did you feel

- . Not at all Very Don't know/
X confident confident Doesn't apply
1) 3.6 a. using the hardware 1 2 3 4 5 g
3.4 b. conducting the experiment 1 2 3 4 5
3.1 ¢c. reporting results of your 1 2 3 4 5
experiment X
44) 4,0d, following instructions 1 2 3 4 5 ()

5) 17. During the time you spent viewing the videodisc, did anything occur that ‘
interferred with your carrying out the experiment?

34%1) no
ap »(2) yes. Please describe.

18. Wrat did you like most about this lab?
19, What suggestions do you have for improving this lab session?

20. Please fndicate the extent to which you agree or disagree with each of the

following statements Don't
o Strongly Strongly  know/
X disagree agree Doesn't
apply
146) 34 a. I knewwha: I was expected to learnfrom 1 2 3 4 5 ()
’ this lab session.
3,% b. In light of the effort I put into 1t, Iwas? 2 3 4 5 ()
satisfied with what I learned in this lab
session.
8.3 ¢, I was bored most of the time using the 1 2 3 4 5 ()
videodisc. .
X d. I was confused most of the time usingthe 1 2 3 4 § ()
deodisc.
Q3e, rv interest in science has increased 1 2 3 &4 5 () -
because of this lab session.
&+ f. I would rather t2arn this material in 2 1 2 3 & 5
‘ regular lab session than with a videodisc.
| : Q.0 g. I found 1t difficult to concentrsteonthe 1 2 3 4 5
course material because of the hardware. ' .
30 h. I felt as if I had a private tutor whiie 1 2 3 4 ]
3 using the interactive videodisc. )
'54) 3,0 1. I could learn more through 2 "real“ experi-1 2 3 4 §

ment rather than through videodiscs.
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20. (Con.) disagree agree  Doesn't
apply
5 ()

P8
5 ()

3.3 5. 1 would 1ike more 1abs on videodisc.
3.1k. If I were to use videodiscs again, I would
prefer to work alone.
3.41. Iwishl could get printed copies of the
information that was on videodisc.
. m. Ihois v;deodisc had too much text, too much 1
read.

Sub b
N N N
W wWw w
H bbb »

Don
Strongly Strongly know, :

A

5

Ve

Don't '

21. Did you have any problems -~ know/ -
No, Yes, very Doesn't

X no. at all much so  apply -

14 a. inserting the videodisc or computer 1 2
diskette?

1.3 b. operating the videodisc and videodisc 1 2
player?

t.t c. using the keyboard? 1 2

1.0 d. with the reliability of the equipment? 1 2

22. Please rate the effectiveness of the following features

5 ()

W w w
o 0 o

s ()
2

o s

ot i

7 Not at all Very Don't :

effective effective know

“4.3 a, printed instructions on “"how to begin® 1
4,9b. . instructions on the videodisc
L. 1€, opportunities to work at own pace
3Sd. opportunities for feedback on answers
39e. opportunities to review easily any part
of the lesson
3.3f. opportunitias to skip any part of the
lesson
3.1 3. explanations
3.0 h. quizzes
4.0 1. visual images and action {(content)
4.33. quality of the sound
4.2k, quality of the video screen picture
tnol. readibility of the text on the screen
3am. overall production quality
3.4N0. student worksheets

23. How would you rate the

-

Pob Gubd Pud Pud Pud Pud Pub Pud [ b Pud Gud Pud
S LULY ST ST RYRY SO O Y LT
WWWWWWWW W WWwWww
LDARRRLELE A ARaan
mmmmmmmm'm LI
o—
e

too hard
too much
too advanced

d.q . challenge of the lesson: too ecasy 1 2 3 4

.4 b. amount of new information: too l1ittle 1 2 3 &

a, ¢ ¢ level of information: ::o eiemen-1 2 3 4
ry

24. Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course?

B!
2) 1
3) don't remember

25. Please mzke other ccmments about this videodisc, 1f you wish.

(S R X1,
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CimaXe ond Ljfe
STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE CN . 3 2)

Your responses will help improve these activities. Please respond candidly.

Campus: Course:
Date: Title of Lab Session:

1. What §s the general area of your major?

23%(1) undeclared 30?"(4) biological sciences

1 % (2) engineering _-{5) social sciences
G % (3) physical sciences _a% g humanities
A%

other (describe: )
2. What is your approximate grade point average (GPA) at this school?
1"01 3.5-4.0 4 %(4) 2.0-2.4
. §2§ 3.0-3.4 ) 5) 1.5-1.9
3) 2.5-2.9 6) below 1.5

S(%(7) no GPA yet
3. What 1s your gender?

3% (1) mle
@22; female

4. 1Is English your first language?
Qs l; yes
&% (2) no (what is your first language? )
5. Prior to this lab session, how would you rate your skills in:
< Not at all Very
skilled skilled
|.® a. using microcomputers? 1 2 3 &4 5
1:Q b. using videodisc players? 1 2 3 q 5
3.3 ¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you:
Don't
No Yes remember
a. study this same topic in another 1 44% 243% 3 137
course?
b. perform another lab on this same 1 I54 2 15% 3 10 to
topic?
c. perform this lab before? 19%% 3% ; 0%
7. In minutes, approximately how much time did you soend: Crange o-¥3

g. :n the roog sett}ng up :rind preparing to ci:onduc?:t__the experiment? X239
. 1n this lab session working on the experiment?¥ 21{q ¢ .
c. outside of lab writing up the report? Xs 43 CO _LSOS‘V\F- Ls” ‘80)

8. The amount of time alloted for this lab session was:

4 % (1) too much (more than necessary)
iz; too 1ittle (How much more time was needed? )
o(3) about right 153 -




.26) 9. For this lab session, did you work:
3<% (1) alone

34 (2) with one other person
3) with two other people
22.%(4) with more than two people (How many? )
10. Compared to other lab sessions in this course, how would you rate your:
% Lower Same Higher Don't know
27) 3,9 2. level of attention in this lab session? 1 2 3 4 5 { ;
228) 3.2 b. interest in the content of this lab 1 2 3 4 5
session?
11. What 2 or 3 things did you learn from this lab session?
12. How effective was the lab session in helping you: .
Not at all Very Pon't know, *
7 effective effective Doesn't apply
(29) Q.§ a. understand calculations? 1 2 3 4 5 ()
3. &b, understand results? 1 2 3 4 5 { ;
31) 3, ¥c. understand basic principles 1 3 3 /] 5
involved?
13. How confident did you feel:
z Not at all Very Don't know,
confident confident Doesn't apply
(32) 3.F a. using the equipment? 1 2 3 4 5
3.Lb. following instructions? 1 2 3 4 5
3,4c. conducting the experiment? 1 2 3 4 5
(35) 3,a d. reporting results of your 1 2 3 4 5
experiment?
(38) 14. During the lab session, did anything occur that interferred with your carrying

out the experiment?

3% 1; no
.Lﬁ.?ogz yes. Please describe.

15. What did you 1ike most about this lab session?




37)

16. What suggestions do you have for improving this lab session?

17. Please indicate the extent to which you agree or disagree with each

of the follwoing statements:

I'e Strongly

disagree.

3.4 a. I knew what I was expected to learn 1 2 3
from this lab session.

., b. In view of the effort I put into it, 1 2
1 was satisfied with what I learned
in this lab session.

.4 c. I was bored most of the time in this
lab session.

a4 d, I was confused most of the time in
this lab session.

3.4 e. My interest in science has increasad
because of this lab session.

a.#f. 1 feel that manipulation of apparatus
increased my understanding of lab
concepts.

1,%g. I had difficulty trying to figure out
how to set up the equipment.

3,0h. 1 think simulations or videotapes of
experiments would be Just as effective
in learning the material.

w

- — s s
N N N N "~y
(73] w (73] (73] w (73]

18. Did vou view a videodisc on the topic of this lab?
94%1) no
(1%(2) yas

(3) don't remember

Thank you for your comments.
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VIDEODISC EVALUATION FORM cnay WD ,
FOR INSTRUCTIONAL STAFF Climate & Life

Your respcnses will help us evaluate the Quality of the videodisc. Please
respond candidly.

1) 1. Please check the one videodisc you will evaluate on this form.
2 Chemistry: Titrations /}4 Biology: Climate and Life
2) Chemistry: Unknowns Physics: Physics of Motion
—_(3) Biology: Respiration Physics: Physics of Rotational Motion

2. What is the basis of your famﬂiarity with this videodisc?

Yes, sample VYes, entire
No portions videodisc

worked through the videodisc myself 1 93% 2 33% ‘QS % :
observed students using the disc ) 2 a% 3 Q\ % :
observed colleague demonstrate the 1 2 100%

videodisc

(2)
4)

(2 -8 -
e o o

3. Prior to viewing this videodisc, how much did you know about:

- No Cons{derable
X knowledge knowiedge

(5) 4.5 a. the specific subject matter 1 2 3 4 5
presented?
15 b. videodisc technology? 1 2 3 5
(7} Q.8 ¢ other educational technologies 1 2 3 5
(such as computer assisted fnstruc-
tion, audio-tutorial, etc.)?

H o

4., How does the videodisc compare with:

- Not nearly Much  Don't
b 4 _ as good better know

(5) 19 a. your expectations of it 1
3.0 b. other educational videodiscs 1
a, & c. standard textbook presentations 1
a.;@ laboratory manual presentationg
(e

NN
WWWwww
E_ R R _X X _J

5
5
5
5
(12) the experience of a laboratory 5

5. general for wiifch of the following groups do you think this videodisc
uou d be appropriate? (Check all that apply.)

high school students

. college freshmen/sophomores

. ¢college Junfors/seniors

. students poorly prepared in math/science

. students well-prepared in math/science

. students learning {ndependently in a student learning center or library
. adults in off-campus learning situations

. replacing a traditional lab

supplementing a traditfonal lab s/
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6. Please rate the following features:

Yery
poor

%

3. a.
a.5 b.
3.> ¢

X

3.0 a,
a4db.

39 ¢c.
a.s d.
ade.
3.1 f.

2.9
oy h

a.» 1.
323
a,q k.
3ad 1.
3,0m,

a. S n.
ac? o.

printed instructions on “how to begin®
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson

opportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
quality of tko computnr text

overall production quality

student worksheets

instructor's manual

challenge of the lesson:
amount of new information:
12vel of information:

too easy

Please evaluate this videcdisc in terms of:

1
]
]

]
1

1
]
]
]
]
]
]
]
]
1

too 1ittle
too elementary 1

Yery
poor

accuracy of scientific information

currency or up-to-dateness of

scientific information

relati e emphasis given to different

concepts . ,

appropriate use of. examples

completeness of coverage of the topic

potential fit with course curriculum
edagcgical principles employed -
{kelfhood of promoting student

understanding

1$kelihood of provoking higher order

thinking

level of sophistication of the science

content for students at your site
level of sophisticztion of the logic

and reasoning for your students
appropriate reading/vocabulary level

for the audience

potential to motivate and interest

students

overall value of the videodisc

the concept or potentiai of videodisc

technology
157
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ow would you rate the following aspects 7 the videodisc for students in
your institution?

4

WWww

ok o B &6 B s B2DEAE & >~

Not -
Observeg
Don't
Know

Excellent .

IITUITUITLIIgnY o oot

|

4 5 too hard
4 5 too much
4 §5 too advance

Don't
know

s
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|
()

()

()
()

()
)

Excellent
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to do each of the following?

- Not at all
X likely
55) 1.9 a. use videodisc technology in teaching 1. 2 3
1.3 b. rent or borrow this disc for use in 1 2 3
teaching
1.2 c. purchase this disc for use in teaching 1 2 3
a.ad. look for better discs on this topic 1 2 3
, a.) e look for discs on other subjects 1 2 3
'60) {.5 f. develop a videodisc yourself 1 2 3

following statements:

- Strongly
% disagree
61) 0. a. Videodiscs provide students with 1 2 3

opportunities to have experiences
they could not have in lab.

a.€5b Videodiscs provide a degree of 1 2 3
individualization that is not
achieved by other means.

o,0c. Videodiscs motivate students to learn 1 2 3
in ways a lab cannot.

(64) 5,0 d. Videodiscs can never really substitute 1.-

for hands-on experience. .

~N
w

11. What do you see as the major strengths of this videodisc?

12. PAre there any aspects which nepd to be changed or improved?
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9. After experiencing or using the videodisc, how 1ikely would you be

Very

Tikely

(3 003 3 N3, [ N,

10. Please indicate the extent to which you agree or disagree with each of the

Strongly Don't ;
know -

agree

5

don'
know

th

i
i

()

t

L
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(65-66)

(67-68)

(69-70)

(71-76)

13.

14.

15.

16.

17.

18.

what obstacles, if any, do you see to the use of videodiscs in higher
education?

Any other comments?

. What is your current position?

40 *(1) college or university teacher
2; college or university administrator
30% (3) teaching assistant
(O%(4) 1ab assistant
5) high school teacher or administrator
6) other, please specify:

What is your major field?
1%

biology

chemistry

physics

psychology

education

other, please specify:

1

Name of educational institution with which you are affiliated:

NI LW N -

Date on which you viewed the videodisc:

Thank you for your cooperation ari 5s§15tance in evaluating this videodisc.
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STUDENT REACTION TO VIDEODISC 12

Your responses will help us improve the videodisc. A1l comments will b
kept confidential and will not affect your grade in this course. P!eas:
respond candidly.

1-2) Campus: Course:
Date: Respirax e
. (Cvx>\3S)
1) Title of videodisc (check one):
1) Chemistry: Titration 2 Chemistry: Unknowns
Bio'logy Respiration Biology: Climate and Life
Physics Physics of Motion Physics: Physics of Rotational Hot'lon
$) 1. what is the general area of your major?
"El undeclared 43 % (4) biological sciences
2) engineering “4%(5) social sciences
K(3) physical sciences 33(6) humanities
S0 ¥7) other (describe):
5) 2. What is your approximate grade point average (GPA) at thts school?
* 2; 300-304 —— s 1 5-1 9

15 3.(7) no GPA yet

6) 3. What {is your gender?
44 % (1) mele
56 »(2) female
(7) 4. Is English your first language?
{8) Ei.ézg no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in
X Not at‘an Very
skilled skilled
(9) &2 5. using microcomputs rs? 1 2 3 4 5
Q.\ b. using videodisc players? 1 2 3 4 5
(11) 3.2 ¢c. typing? 1 2 3 4 5
6. Prior to this lab session, did you
Don't
No Yes Remember
(12) : g. stugv this s:me top‘l: 1n1agother fl:ourse? 1 4% 2 491, 93
. perform or view another lab experiment
on this same topic? 1 kot 2 3T 3%
(14) c. perform this 1ab before? 1 ES YA 2 318 1%
(15) 7. How mq'} separate sessions did you view this videodisc?
2% (1) one T (2) two (3) three or more
435 (1) 3 (2) 12 fhree oyt
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. 13
8. In minutes, approxinately how much time did you spend Crange 0-35)
16-1% a. 1in preparation before you actually began working on the videodisc lab? Z: o
9-21 b. actually working on the videodisc? X2 73 C(mnge §-1F0)
2-24 c. outside of lab writing up a report? X =33 _( range O~ 1es)
25) 9. The amount of time you were ai!owed'for viewing this disc was
(S (1) too much (more than necessary) '
2) too little (How much more time was needed? )
éﬁ 3) about right
26) 10. For this 1adb videodisc, did you work
39_: 1) alone
L %(2) with one other person
3) with two other people
119 (4) with more than two people
27 11. Was it required that you view this videodisc?
§2(1) yes
{2) no
.12, 1If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):
- Not an A very
X {mportant important
reason " reason
(28) @.3 a. because the professor or teaching assistant 1 2 3 4 5
recommended it
1.8 b. because another student recommended it 1 2 3 4 5
l.¢ C. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
Q. Fd. to learn more about the subject matter 1 2 3 4 5
a.0e. to do better on the exams or tests 1 2 ° 4 5
1.9 f. in order to obtain extra credit 1 2 v 4 5
1.7 g. as a substitute for another assignment or test 1 2 3 & 5
(35) 3.9 h. to see what videodiscs are a1l about 2 3 4 5
i. other (plezse describe)
13. Compared tu other sessions in this course, how would you rate jour bon't
- n
X Lower Same Higher  Know
36) 3.4 a. level of attention in this videodisc 1ab? 1 2 3 4 5 i ;
37) 3.4 b. interest in the content of this video- 1 2 3 4 5

disc lab?
14. What 2 or 3 things did you learn from this videodisci
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38)
10)

41)

(44)
45)

(46)

" sy
’
]

14
15. How effective was the videodisc in helping you
- Not at all Very  Don't
X effective effective  know
Q.9 5. understand calculations? 1 2 3 4 5
3. b. understand results? 1 2 3 4 5
3,6 C. understand basic principles 1 2 3 4 5
involved?
16. How confident did you feel |
e . Not at all ' Very Don't know, I
confident confident Doesn't apply
3.9 a. using the hardware 1 2 3 4 5 '
3.6 b. conducting the experiment 1 2 3 4 5 :
8.0 C. reporting results of your 1 2 3 4 5
experiment
Hod. following instructions 1 2 3 4 5 () :

17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the 2xyeriment?

3 ’o&x; no
LT % (2) yes. Please describe.

18. What did you like most about this lab?
19. What suggestions do you have for 1mbrov1ng this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

following statements Don't
Strongly Strongly  know/
g disagree agree  Doesn't
apply
3.5 a. I knew what I was expected to learn fron 1 2 3 4 ()
this lab session.
3,0b. In ‘light of the effort I put into it, Iwas1 2 3 &4 5 ()
satisfied with what 1 learned in this lab
. session. :
Q.5 ¢. 1 was bored most of the time using the 1 2 3 &4 5 ()
videodisc.
2.1 d. I was confused most of the time usingthe 1 2 3 4 5 ()
{deodisc.
oY e. interest in science has increased 1 2 3 4 5 ()
because 6f this lab session.
3.1 f. I would rather learn this material in a 1 2 3 4 5 5
regular Tab sessfon than with a videodisc.
Q0 ¢. I found it difficult tn concentrate on the 1 2 3 4 5
course material because of the hardware. ' :
Q9h IfeltasifIhadaprivatetutorwhile 1 2 3 4 5
. using the interactive videodisc. '
3,3 1. 1 could learn more through a “real® experi-1 2 3 4 5

ment rather than through videodiscs.
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(55)

'58)

'59)

162)

(63)

(76)

(717)
(79)

(80)

v *

20. (Con.) disagree

;? J. 1 would 1ike more labs on videodisc. 1
a.v k. If I were to use videodiscs again, I would
prefer to work alone. 1
3.1 1. 1 wish I could get printed copies of the 1
information that was on videodisc.
18 m. gis v;deodisc had too much text, toc much 1
read. :

L7 ] w W w .

21. Did you have any problems No
X ' not at a1l

1.3 a. f{nserting the videodisc or computer 1 2
diskette?

{.3 b. operating the videodisc and videcdisc 1 - 2
olayer?

W& c. using the keyboard? 1 2

1.5 d. with the reliability of the equipment? 1 2

wWww W w

22. Please rate the effectiveness of the following features

Not at all
effective

*)

printed instructions on "how to begin®
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
epportunities to review easily any part
of the lesson

epportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
readibility of the text on the screen
overall production quality

student workshe:ts

30).‘“
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How would you rate the

*4

a. challenge of the lesson: tno easy 1 2 3 4

b. amount of new information: too little 1 2 3 4

c. level of information: too elemen- 1 2 3 4
: tary

Py vy T
Qe

ok o »

15
Don’t
Strongly  know/
agree Doesn't

apply
4 ()
4 5
¢ 5 i 3
4 5 ()
Don't
know/
Yes, very Doesn't
much so  apply
5 ()
5 ()
5
: 4
Very Don't
effective know
4 5
4 5
4 5
4 5
4 5
4 5 ()
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
5 too hard
5 too much
5 too advanced

24. Prior to this videodisc lesson, how many different videodisc lessons

have you used in this course?

Yo% (1) 0
Hj
— (3) don't remember

25. Please make other comments about this videodisc, 1f you wish.
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1- 2;
-4

5)

7)

10)
12)

13)

15)

16-18
19-21
22-24)

25)

Resprration 16
STUDENT TRADITIONAL LAB SESSION QUESTIONWAIRE C A/ 3

Your responses will help improve these activities. Please respond candidly.

Campus: Course:
Date: Title of Lab Session:
1. What is the general area of your major?
(1) undeclared 2 4 (4; biological sciences
; engineering 4% (5) social sciences
physical sciences humanities
other (describe: )

2. Hhat is your approximate grade point average (GPA) at this school?

3.5-4.0 (O "%(4) 2.0-2.4
, 3.0-3.4 —3%(5) 1.5-1.5
' 2.5-2.9 %(6) below 1.5

LQ%e (7) no GPA yet

3. What is your gender?

43%(y ma'le
2 female

4. 1Is English your first language?

q?’.?; yes
nc (what is your first 1anguage?

-

5. Prior to this lab sess!-- . how would you rate your skills in:

4 Not at all . Very
skilled skilled
O ,, using microcomputers? 1 2 3 4 5
(& b. using videodisc players? 1 2 3 4 5
3.2 c. typing? 1 2 3 4 5
6. .Prior to this lab session, did you: -
Don't
No Yes remember

a. study this same topic fn another 1 S4% 2 3¢% 3 &b
course?
b. perform another 1ab on this same 1 $2% 2 A% 3 U

topic?
c. perform this lab before? 199% 2 4% 3 4%
7. In minutes, approximately how much time did you spend: ("”%‘- O- 18 .

a. in the room setting up and preparing to conduct the experiment? 2_
b. 1in this lab session working on the experiment? 33 Cn:mﬁ , -\ ;-Lﬁ)
c. outside of 1ab writing up the report? ¥ 2 a% -\l-b

8. The amount of time allcted for this lab session was:

%0 (1) too much (more than necessary)
sz; too Vittle (How much more time was needed? )
:LEF_{ about right 164 B
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29)
-1)

32)

35)

36)

— . . . “e o S S M ABte e Cememe 4 4t e eertaen ®

9. For this lab session, did you work:

% (1) alone .
;gi w:t: one other person
L% with two other people -
4ate(d

With more than two people (How many? __ )

10. Compared to other 1ab sessions in this course, how would you rate your:

X Lower Same Higher Don't know
3.3 a. level of attention in this lab sessfon? 1 2 3 4 § 2 ;
3,4 b. inter:es; in the content of this lab 1 2 3 4 §

session

11. What 2 or 3 things did you learn from this lab sessjon?

\

12. How effective was the 1ab session in helping you:

g N Not at aii Very Don't know
effective - effective Doesn't apply
2.3~ a. understand calculations? 1 2 3 4 5 ()
3.4 b, understand results? 1 2 3 4 5 i ;
3.4c. understand basic principles 1 2 3 4 5
involved?

13. How confident did you feel:

T ) Not at a1l Very Don't know
confident confident Doesn't apply

3.% a. using the equipment? 1 2 3 4 5

3, F b. following instructions? 1 2 3 4 5

3. & c. conducting the experiment? 1 2 3 4 5

3,4 d. repoerting results of your 1 2 3 4 5

experiment?

14. During the lab session, did anything occur that interferred with your carrying
out the experiment?

A%(1) no
¥%(2) yes. Please dascribe.

15. What did you 1ike most about this lab session?




37)

44)

(45)

17. Please indicaie the extent

e wewms . o . - Ll T T U,

of the follwoing statements:

o

X

34 a.
3.5 b,

2 e,
a ‘)‘ d'
S e.

3.3 f,

Q.29
a.®h.

Strongly
disagreﬁf
I knew what I was axpected to learn 1. 2 3
from this lab session.
In view of the effort I put into it, 1
I was satisfied with what I learned
in this lab session.
1 was bored rost of the time in this
lab seszion.
I was confused most of the time in
this lab session.
My interest in science has increased
because of this lab session.
I feel that ranipulation of apparatus
increased my understanding of lab
concepts.
1 had difficulty trying to figure out 1
how to set up the equipment.
I think simulations or videotapes of 1 2 3
experiments would be just as effective
in learning the material.

n
w

b et et s
NN M
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w

18. Did sou view a videodisc on the topic of this lab?
3F%(1) no

__;__ﬂ 2) yes

(3) don't reme~ber

Thank you for your comments.
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to which you agree or disagree with each

Strongly Don‘t

agree
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(5)

(12)

(13)

&&“Mmg 19

VIDEODISC EVALUATION FORM (N> %)
FOR INSTRUCTIONAL STAFF o o e~

Your responses will help us evaluate the quality of the videodisc. Please
respond candidly.

1. Please check the one videodisc you will evaluate on this form.
z'lg Chemistry: Titrations _ §4; Biology: Climate and Life
___ (2) Chemistry: Unknowns —_ (5) Physics: Physics of Motion
7 (3) Biology: Respiration —_ (6) Physics: Physics of Rotational Motion

2. What is the basis of your familiarity with this videodisc? ,

Yes, sample Yes, entire

X No  portions videodisc

1. % a. worked through the videodisc myself 143 % 2 «3% 314%

a.€ b. observed students using the disc 113% 2 383%
d.oc. observed colleague demonstrate the 1:4% 2 [P% 314%

videodisc

3. Prior to viewing this videodisc, how much did you know about:

- No Considerable
4 knowledge knowledge
4.4 a, the specific subject matter 1 2 3 4 5
presented? .
@3 b. videodisc technology? _ 1 2 3 4 5
3,0 c. Other educational technologies 1 2 3 4 5
(such as computer assisted instruc-
tion, audio-tutorial, etc.)?
4. How does the videodisc compare with:
Not nearly Much Don't
T as good better know
a b a. your expectations of it ] 2 3 4 5 s
3.0 b. other educational videodiscs ] 2 3 4 5
a.$ ¢. standard textbook presentations 1 2 3 4 5 (
.4 d. laboratory manual presentations }7_(9 2 3 4 5 (
K, \ 2 3 4 5 (

@ the experience of a laboratory

(3]
.

In general, for which of the following groups do you think this viderdisc
would be appropriate? (Check all that apply.)

»

*a. high school students

. college freshmen/sophomores

. college juniors/seniors

students poorly prepared in math/science

students well-prepared in math/science

. students learning independently in a student learning center or library -
adults in off-campus learning situatiens

- replacing a traditional lab

o supplementing a traditional lab -«V%

g

/2

&

iy
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e
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6. Please rate the following features: Not
Observed
Very Don't
x poor Excellent Know
(22) 3.C 2. printed instructions on "how to begin" 1 2 3 4 5 ( ;
; 3.4 b. instructions on the videodisc 1 2 3 4 5 (
4.3 ¢. opportunities to work at own pace 1 2 3 a4 5 ()
3.3 d. opportunities for feedback on answers 1 2 3 4 5 ()
3.0¢. opportunities to review easily any part 1 2 3 4 5 ()
of the lesson
a s f. gpportunities to skip any part of the 1 2 3 4 5 ()
esson
«.% g. explanations 1 2 3 4 & ()
Q-¥ h. quizzes 1 2 3 4 5 (
3 & 1i. visual images and action (content) 1 2 3 4 5 (
4.0J. quality of the sound 1 2 3 4 5 (
4.3k. quality of the video screen picture 1 2 3 4 5
3.81. quality of the computer text 1 2 3 4 5
3, &m overall production quality 1 2 3 4 5
3, 0N, student worksheets 1 2 3 4 5
(36) 3.0 0. instructor's manual 1 2 3 4 5
7. How would you rate the following aspects of the videodisc for students in
your institution?
b 4
(37) /.4 a, challenge of the lesson: too easy 1 2 3 4 5 too hard
2.5 b. amount of new information: too little 1 2 3 4 5 too much
(39) a.5 ¢. level of information: too elementary 1 2 3 4 5 too advance
8. Please evaluate this videodisc in terms of:
— . Very Don't
| & poor Exceilent know
(40) v 3% a. accuracy of scientific information 1 2 3 4 5 i ;
~3,& 5. currency or up-to-dateness of 1 2 3 4 5
scientific information
. 3 F c. relative emphasis given to different 1 2 3 4 5§ ()
concepts
v 3. Fd. appropriate use of examples 1 2 3 &4 5
/7 3,4¢e. completeness of coverage of the topic 1 2 3 4 5
4@ potential fit with course curriculum 1 2 3 4 5
/5.39. peda?ogicn principies employed 1 2 3 4 5
va. 1 h. 1ikelihood of promoting student 1 2 3 4 5 ()
understanding .
93 i. 1ikelihood of provoking higher order 1 2 3 4 5 ()
thinking .
sa.9 3. level of sophistication of the science 1 2 3 &4 5 ()
content for students at your site . .
A8 k. level of sophistication of the logic 1 2 3 4 5 ()
and reasoning for your students
/3.5 1. appropriate reading/vocabulary level 1 2 3 4 5 ()
for the audience
. &% m. potential to motivate and interest 1 2 3 4 5 ()
- Students
a.5°n. overall value of the videodisc 1 2 3 4 5 ()
(54) 3,0 0. the concept or potential of videodisc 1 2 3 4 5 ()
7 =’ technology
168

L




9. After experiencing or using the videcdisc, how 1ikely would you be
to do each of the following?

Not at all Very Don't

X likely likely know
:35) .S a. use videodisc technology in teaching 1 2 3 4 5 ()
a.3b. rent or borrow this disc for use in 1 2 3 4 5 ()
teaching
1.3 c. purchase this disc for use in teaching 1 2 3 4 5 ( ;
a-©d. look for better discs on this topic 1 2 3 4 5 (
2.t . look for discs on other subjects 1 2 3 4 5 ()
{(6C) 2.3 f. develop a videodisc yourself ] 2 3 4 5 ()
10. Please indicate the extent to which you agree or disagree with each of the
following statements:
Strongly Strongly DOon't
g disagree agree know
(61) D. 4 a. Videodiscs provide students with 1 2 3 4 5 ()
opportunities to have experiences
they could not have in lab.
2.% b. Videodiscs provide a degree of 1 2 3 4 5 ()
individualization that is not ' .
. achjeved by other means.
3.1 ¢. Videodiscs motivate students to learn 1 2 3 4 5 ()
in ways a lab cannot. :
(64) « .S d. Videodiscs can never really substitute 1 2 3 4 5 ()

for hands-on experience.

11. What do you see as the major strengths of this videodisc?

12. Are there any aspects which need to be ch:nged or improved?
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13. What obstacles, if any, do you see to the use of videodiscs in higher
education? :

14, Any other comments?

(65-66) 15. What is your current position?

567 (1) college or university teacher
2) college or university administrator
3t™ (3) teaching assistant
» (4) 1ab assistant
(5) high school teacher or administrator
(6) other, please specify:

(67-68) 16. What is your major field?

leDiﬂl) biology
2) chemistry
3) physics

4) psychology
5) education
6) other, please specify:

(69-70) 17. Name of educational institution with which you are affiliated:

(71-76) 18. Date on which you viewed the videodisc:

Thank you for your cooperation and assistance in evaluating this videodisc.
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STUDENT REACTION TO VIDEODISC T \mm 2

Your responses will help us improve the videodisc. All cw&n s am aSD {
. kept confidential and will not affect your grade in this course. Please
respond candidly.

1-2) Campus: Course:
' Date: , : Titvabhon
. (VN ~ 55D
3) Title of videodisc (check one):
v, (1) Chemistry: Titration 2) Chemistry: Unknowns
3) Biology: Respiration 4) Biology: Climate and Life
5) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion
(4) 1. What is the general area of your major?
q7° undeclared 36 % (4) biological sciences
engineering §5) social sciences
physical sciences 6) humanities
T3747) other (describe):
's) 2. What is your approximate grade point average (GPA) at this school?
30 % (1) 3.5-4.0 o ¥ (4) 2.0-2.4
5'§2 3.0-3.4 5) 1.5-1.9
a:x_m 3) 2.5-2.9 — (6) below 1.5
31 % (7) no GPA yet
’6) 3. What {s your gender?
eb¥ (1) mle
34 %(2) female
(7) 4. Is English your first language?
2% (1) yes
(8) qT'T §2§ no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in
X Not at all Very
skilled skilled
(9) Q.4 a. using microcomputers? 1 2 3 4 5
1.9 b. using videodisc players? 1 2 3 4 5
(11) 3.9 ¢. typing? 1 2 3 & 5
6. Prior to this lab session, did you
Don't
No Yes Remember
(12) : a. study this same topic in another course? 16l 2 34% 3
b. perform or view another lab experiment , P
on this same topic? 133% 2387 3
(14) c. perform this lab before? ig%e 215% 3 a%
(15) 7. How m{y separate sessions did you view this videodisc?
g% (1) one 070(2) two S" (3) three or more
—— - (How many? )
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9-21
12-24

25)

15-182

26)

(27)

(28)

(35)

24

8. In minutes, approximately how much time did you spend Crange O-68

a. in preparation before you actuslly began working on the videodisc 1ab?'i :9
b. actually working on the videodisc? R4S (ranse O -130)
c. outside of lab,writing up & report? .= range O - 12D)

9. The amount of time you were allowed for viewing this disc was

le (1) too much (more than necessary)
1o %(2) too 1ittle (How much more time was needed? )
e L

3) about rignt
10. For this lab videodisc, did you work

44 %(1) atone
gm_q’ ¥.(2) with one other person
1\ 3) with two other people
4) with more than two people

11. Mas it required that you view this videodisc?

(-”él yes
q4%(2) no
12. 1f you were not required to view this videodisc, please indicate the reasons

that you chose to do so (please leave this question blank i¥ you were required
to view the disc):

X Not an A very
important important
reason reason
3.5 a. because the professor or teaching assistant 1 2 3 4 5
recommended it
le# b. because another student recommended it 1 2 3 4 5
3.ac. to get additional help in an area in which 1 2 3 4 5
1 am having difficulties
4.Sd. to learn more about the subject matter 1 2 3 4 5
4.{ e. to do better on the exams or tests 1 2 ? 4 5
1.4f. in order to obtain extra credit . 1 2 ’ 4 5
). 4g. as a substitute for another assignment or test 1 2 3 4 5
agh. to see what videodiscs are all about 2 3 4 5
{. other (please describe)
13. Compared to other sessions in this course, how would you rate jour bon't
- n
X Lower  Same Higher Know
3.%,. 1level of attention in this videodisc 1ab? 1 2 3 4 & i ;
3.6b. interest in the content of this video- 1 2 3 4 5

disc lab?
14. What 2 or 3 things did you learn from this videodisc?




&

38)
10)

A1)

44)
45)

(46)

v e
i
25
15. How effective was the videodisc in helping you
- Not at all Yary Don't
X effective effective  know
. a, understand calculations? 1 2 3 4 5 \
3,3 b. understar! results? 1 2 3 4 5 3
8.9 c. understanc basic principles 1 2 3 4 5
involved?
16. How confident did you feel
. Not at a1l Very Don't know/
< confident confident Doesn't appl:
3.% a. using the hardware 1 2 3 4 5
3.1 b. conducting the experiment 1 2 3 4 $
3.0c. reporting results of your 1 2 3 4 5
experiment '
3.3d. following tn-tructions 1 2 3 4 5 ()
17. During the time you spent viewing the videodisc, did arything bi:cur that
interferved with ycsr carrying out the experiment?
. o1 %(1) no
39 1%:(2) yes. rlease describe.
18. What did you l1ike most about this lab?
19. What suggestions do you have for improving this lab sessien?
20. Please indicate the extent tc thich you agrze or disagree with each of the
following statements Don ¢t
Strongly Strongly  know/
X disagree agree Doesn't
- apply
2.6 a. I tnew what ] was xpected %0 fcarnfrom 1 2 3 4 5 ()
tiis lab session.
3.4 b, Inlight of thy effort I ut inco it, Ywasl 2 3 4 5 ()
satisfied with wha® i lecrned 40 this lat
session.
W% ¢. 1 was bored most of the time using the i 2 3 4 5 ()
videodisc.
a.ud 4. I was confused most of the tihe using the 1 2 3 4 5 ()
ideodisc.
dfoe. r‘ interest in science has increased 1 2 3 4 5 ()
because of this lab session.
a.4 £, 1 would rather learn this materisi in 2 1 2 3 4 5
regular lab session than with a videodisc.
1. g. 1 found ft difficult to concentrateonthe 1 2 3 4 6§
course mater§al because of the hardware. ' ) .
3.0h. I felt as 1f I had a private tutor while 1 2 3 4 5
using the interactive videodisc. ‘
3,2 1. I could learn more through a “"real™.experi-1 2 3 4 5

ment rather than through videodiscs.
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A
)
26 Don's ;
Strongly Strongly  know,
20. (Con.) disagree agre2  Doesn“t

appl
'55) 3.93. 1 would like more labs on videodisc. 1 5 ()
3.5 k. If I were to use videodiscs again, ! would

prefer to work alone. { ;
3.2 1. 1 wish I could get printed copies of the

()
Don't

information that was on videodisc.
(58) 1.2 M This videodisc had too much text, too much

21. D.d you have any problems know/
No, i Yes, very Doesn't

to read.
'S not at all ' much so apply
5 ()

5 ()
RS

b P

-
~n NN N,
w W W w
(2] ovn

(59) .4 a. finserting the videodisc or computer 1 2
diskette?
1§ b. operating the videodisc and videodisc 1 2
player?
1Y ¢c. using the keyboard? 1 2
(62) a.1 d. with the relfability of the equipment? 1 2

W w w
o 6

22. Please rate the effectiveness of the following features

Not at all Very Don't
effective effective know

>y

{62) printed instructions on "how to begin"
instructions on the videodisc
-opportunities to work at vwn pace
opportunities for feedback cn answers
opportunities to review easily any part
of the Ytesson

opportunities to skip any part of the
lesson :
explanations

quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
readibility of the text on the screen
overall production quality

student worksheets
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(76)

W We e

vl R X

w
.

How would you rate the

o

too hard
to0 much
too advanced

a. challenge of the lesson: too easy i 2

b. amount of new information: too little 1 2

c. level of information: ::o elemen- 1 2
ry

24. Prior to this videodisc lesson, how many differert videodisc lessons
have you used in this course?

ggo__"gli 0 -
——(2)1
(3

‘_’."K‘ ~

4
4
&

O
o

(75)

W

. WG

(Lo

don't remember

25. Please make other comments about this videodisc, if you wish.
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T dabon 27
STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE (N 2 34)

Your responses will help improve these activities. Please respond candidly.

-2 Campus: Course:
3-4 Date: Title of Lab Session:
(%) 1. What is the general area of your major?
] (1) undeclared 36 % (4) biological sciences
LT 52 engineering 8) social sciences
o (3) physical sciences 6) humanities
12%(7) other (d:scribe: )
(6) 2. What is your approximate grade point average (GPA) at this school?
b %(1) 3.5-4.0 1¥%(4) 2.0-2.4
TR z; 3.0-3.4 —_(5) 1.5-1.9
2 3%(3) 2.5-2.9 6) below 1.5
q%(7) no GPA yet
(7) 3. What is your gender?
Fo%(1) male
247 (2) female
8) 4. 1s English your first language?
X 36 ’-(1} yes
9) 24%(2) no (what is your first language? )

5. Prior to this lab session, how would you rate your skills in:

— Not at all Very

X skilled skilled
(20) 1] a. using microcomputers? 1 2 3 &4 5

I, * b. using videodisc players? 1 2 3 4 5
(12) 3,0c. typing? 1 2 3 4 5

6. Prior to this lab session, did you:

Don't
No Yes remember
(13) a. study this same topic in another 1 50% 2 44% 3 @7
course?
b. perfo;m another lab on this same 1 F\%» 2 [¥% 3 1%
topic
(15) c. perform this lab before? 131% 2 a4% 3 6%
7. In minutes, approximately how much time did you spend: C range, O-1AC
gg'g; a. in the rgom setting up :?d prepaung to ci:ondugt_the experiment? X3 36
- b. 1in this lab session working on the experiment? X 2130 (vanae O . 330
(22-24) c. outside of lab writing up the report? X 3136 Cranse. 30?30533 D
(25) 8. The amount of time alloted vor this lab session was:

{37 (1) too much (more than necessary)
07022; too 1ittle (How much more time was needed? )
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'6)

8

29j
31)

32)

35)

36)

28
9. For this lab session, did you work:
1©0% (1) alone
2) with one other person
3) with two other people
4) with more than two people (How many? )

10. Compared to cther lab sessions in this course, how would you rate your:

< Lower Same Higher Don't know
3.4 a. level of attention in this lab session? 1 2 3 &4 § 2 ;
3.4 b. 1nte11'es; in the content of this lab 1 2 3 4 5

session

11. What 2 or 3 things did you learn from this lab session?

12. How effective was the lab session in helping you:

- Not at 211 Very Den't know/
X effective effective Doesn't apply
.¥ a. understand calculations? 1 2 3 4 5
3.1 b. understand results? 1 2 3 4 5
3,1 ¢. understand basic principies 1 2 3 4 5
involved?
13. How confident did you feel:
7 Mot at all Very Don't know/
confident confident Doesn't apply
3.4 a. using the equipment? 1 2 3 4 5
3.4b. following instructions? 1 2 3 & 5
3. ¢c. conducting the experiment? 1 2 3 4 5
a,ad. reporting results of your 1 2 3 4 5

experiment?

14. During the 1ab session, did anything occur that interferred with your carrying
out the experiment?

1&;’21‘ no
alk 25 yes. Please describe.

15. HWhat did you 1ike most about this lab session?
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3 16. What suggestions do you have for improving this lab session?

17. Please indicate the extent to which you agiee or disagree with each
of the follwoing statements:

X Strongly Strongly Don't
disagree. agree know
37) 3.1 a. I knew whzt I was expected to learn 1. !e 3 4 5 ()

from this lab session.

3,1 b. In view of the effort I put into it, 1 2 3 4 5 ()
1 was satisfied with what I learned
in this lab session.

A, c. 1 was bored most of the t.me in this 1 2 3 4 5 ()
1ab session.

Q.2 d. 1 wass confused most of the time in 1 2 3 4 5 ()

. this lab session.

Q.4 e. My interest in science has increased 1 2 3 4 5 ()
because of this lab session.

3.5 £. 1 feel that manipulation of apparatus 1 2 3 4 5 ()

increased my understanding of lab
concepts.

2,3 g. 1 had difficulty trying to figure out 1 2 3 4 5 ()
how to set up the equipment.
88) &.% h. I think simulations or videotapes of 1 2 3 4 5 ()

experiments would be just as effec! . .e
in learning the material.

(45) 18. Did vou view a videodiec on the topic of this iab?
3%(1) no
2) yes
(3) doa't remember

Thank you for your comments.
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(1)

(2)
(4)

(5)

(7)

(5)

(12)

(13)

Wise
VIDEODISC EVALUATION FORM T ‘
FOR .INSTRUCTIONAL STAFF Sumne %%

CNz 10D

Your responses will help us evaluate the quality of the videodisc. Please
respond candidly.

1.

Please check the one videodisc you will evaluate on this form.

- {'l Chemistry: Titrations . 54; Biology: Climate and Life
—__(2) Che istry: Unknowns —__ (5) Physics: Physics of Motion
—__ (3) Biology: Respiration —__ (6) Physics: Physics of Rotational Motion

What 1s the basis of your familfarity with this videodisc?

Yes, sample Yes, entire
No portions videodis‘c

2 4o 3 60%

a. worked through the videodisc myself 1 “
b. observed students using the disc 1 2 3% 3
c. observed colleague demonstrate the 143% 2 439 3 14%
videodisc
3. Prior to viewing this videodisc, how much did you know about:
- No Considerable
X knowledge knowledge
QM s, the specific subject matter 1 2 3 4 5
presented?
@\ b. videodisc technology? 1 2 3 ] 5
3.9 ¢ other educational technologies - 1 2 3 4 5
(such as computer assisted instruc-
. tfon, audio-tutorial, etc.)?
4. How does the videodisc compare with:
Not nearly Much Don't
X as good better know
9.3 a. your expectations of it 1 2 3 4 5 }
s, 0b. other educational videodiscs 1 2 3 4 5
a.4¢ standard textbook presentations 1 2 3 4 5
3,‘ ¢ 4. laboratory manual presentations 1 2 3 4 5 g
h;e. the experience of a laboratory 1 2 3 4 5

5.

In general, for which of the following groups do you think this videodisc
would be appropriate? (Check all that apply.) .

190%%a. high school students
s'b}b. college freshmen/sophomores
, e

. college juniors/seniors

3n %d. students poorly prepared in math/science
30 fv:’;. students well-prepared in msth/science

. students learning independently in a student learning center or 1{brary

3&&9. adults in off-campus learning situations

h. replacing a traditional lab

0% 1. supplementing a traditional lab

178




72)

36)

37)
39)

40)

6. Please rate the following features:

x

L] .

VvV vorve
W DLW

W
O D F =t X e = D -» POANTH
L] L] L] L] - [ ] [ ] L] L] L] L] L] L] L]

—yaWw

vCoan-

-

NP Oewr

Very
poor

printed instructions on “how to begin“

1
{nstructinns on the videodisc 1
opportunicies to work &t own pace 1
opportunities for feedback on answers 1
opportunities to review easily any part 1
of the lesson
opportunities to skip any part of the 1
Tesson
explanations
quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
quality of the computer text
overall production quality

student worisheets

instructor's manual

ol o el ol el ol ol ol o=d

your institutiun?

challenge of the lessen: too 2asy
amount of new information: too little
level of information: tuo elementary

e evaluate this videodisc in terians of:

Very
pew
accuracy of scientific information 1
currency or up-to-dateness of 1
scientific information
relative emphasis given to different 1
concepts
appropriate use of examples 1
somplaeteness of coverage ¢f th- topic 1
potentfal fit with course curriculum 1
peda%ogica1 principles employed 1
T1ikelthocd of promoting student 1
understanding
1ikelihood ~f provoking higher order 1
thinking
Tevel of sophistication of the science 1
content for studants at your site
level of sophistication of the logic 1
and reasoning for your students
eppropriate reading/vocabulary level 1
for the audience
potential to motivate and interest 1
students

overall value of the videodisc 1
the c~ncept or potential of videodisc 1
technology
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Excellent Know
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5 too hard
o too much
§ too advanced

How would you rate the following aspects of the videodisc for students in

Don't

Excellent know
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iC)

)

)

« o

9. After experiencing or using the videodisc, how 1ikely would you be
to do each of the following?

X

-

v =
o

I
3
3
!

0

10.

Ka.
LN

Lo— 0L
s an

Not at all
likely

use videodisc technology in teaching 1 2 3
rent or borrow this disc for use in 1 2 3
teaching

purchase this disc for use in teaching 1 2 3
look for better discs on this topic 1 2 3
look for discs on other subjects 1 2 3
develop a videodisc yourself 1 2 3

following statements:

o\ a.

a.ob.

oY% c.
&, { d.

Please indicate the extent to which you agree or disagree with

Strongly

disagree
Videodiscs provide students with 1 2 3
opportunities to have experiences
they could not have in lab.
Videodiscs provide a degree of 1 2 3
individualization that is not
achieved by other means.
Videodiscs motivate students to learn 1 2 3

in ways a lab cannot.

Videodiscs can never really substitute

for hands-on exrarience.

[
N
w

e

11. What do you see as the major strengths of this videodisc?

12. 8re there any aspects which need to be changed or improved?

| o s
o . 4 2 S L. N
e I B T L L e o e O N S AP

18@

\
Very
likely
4 5
4 5
4 5
4 5
4 5
4 5
each of the

Don't
know

)
)
)
)
)

Strongly Don't

agree
4 5
4 5
4 5
4 5

know

()

()

()
()
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13. What obstacles, if any, do you see to the use of videodiscs in higher
education?

14. Any other comments?

(65-66) 15. What is your current position?

1) college or university teacher
co!lege or university administratos
531. teaching assistant
lab assistant
high scheol teacher or administrator
6) other, please specify:

(67-68) 16. What is your major field?

3%(1) biology
2) chemistry
3) physics
4) psychology
5) education
6) other, please specify:

(69-70) 17. Name of educutional institution with which you are affiliated:

(71=76) 18. Date on which you viewed the videodisc:

Thank you for your cooperation and assistance in evaluating this videodisc.
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1-2)

3)

'4)

5)

'6)

(9)
(11)

(12)

(14)
(15)

‘e

STUDENT REACTION TO VIDEODISC U(\mogm

Your responses will help us improve the videodisc. All comments wm “Q\)
kept confidential and will not affect your grade in this course. Please

' respond candidly.
Campus: - Course: ___

Date: . LA RADUINS
Cve V)

Title of videodisc (check one):

1) Chemistry: Titration v’ (2 Chemistry. Unknowns
Biology: Respiration Biology: Climate and Life
Physics: Phvsics of Motion Physics: Physics of Rotational Hotion

What is the general area of your najor?

undeclared Mo'logica'l sciences
engineering 51 5

physica'l sciences 6) huranities

So% (7) other (describe):
2. What is your approximate grade point average (GPA) at this school?
3 %51 3.5-4.0 4) 2.0-2.4
2) 3.0-3.4 ___ (5) 1.5-1.9
o(2) 2.5-2.9 « (6) below 1.5
R %(7) no GPA yet
3. What s your gender?
5??-5 ; mle
female
4. s English your first language?
iz; no (what is your first language? )
5. Prior to this videodisc. how would you rate your skills in
Not at all Very
'd skilled skilled
1\Q a. using microcomput: rs? 1 2 3 4 5
1.3 b. using videodisc players? 1 2 3 4 §
3.1c. typing? 1 2 3 4 5

6. Prior to this lab session, did you
don't
No Yes Remember

a. study this same topic in another course? 153% 24343
b. perform or view another lab experiment 5.},. ;
on this same topic? 43

c. perform this lab before? 1 $SF% 2 3&33 T%
7. How nqy separate sessions did you view this videodisc?
S o (2) two S"o 3) three or rore
35S »(1) one ol (2) ()(H\":ny?
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19-21

06'182
2-24

25)

26)

\27)

{28)

(35)

8. 1In minutes, approximately how much time did you sperd (ranee 03¢

a. in preparation before you actually began working on the videcdisc lab? 2= S
L. actually working on the videodisc? g:a 32 Crange, B-150
c. outside of 1ab writing up a report?  Fonae 0-a4)

G. The amount of time you were aliowed for viewing this disc was

too 1ittlc (How much more time was needed? _ )

S
o
53_:2_:’; about right
0

10. For this ab videodisc, did you work

e T
PR

|

!

* ;3 too much (more than necessary) '
: l

3) with two other people
4) with more than two people

11. Was it required that you view this videodisc?

1) alone .
2) with one other person

sh 21; yes
o s% (2) no
12. If you were not required to view this videodisc, please indicate the reasons

that you chose to do so (please leave this question blan! {f you were required
to view the disc):

— Not an A very
X {mportant {mportant
reason © Teason
.t a. because the professor or teaching assistan® 1 2 3 4 5
recommended it
1.S b. because another student recommended it 1 2 3 4 5
a2 9c. toget additional help in an area in which 1 2 3 4 5
I am having difficulties
3.64. to learn more about the subject matter 1 2 3 4 5
s.4 e. to do better on the exams cr tests 1 2 R 4 5
1.« f. 1n order to obt2in extra credit 1 2 ’ 4 5
»79g. as a substitute for another assignment or test 1 2 3 4 5
3.2h. to see what videodiscs ure all about 1 2 3 4 5

{. other (please describe)

13. Compared to other sessions in this course, how would you rate your

Don't
¥ Lower Same Higher Know
4.0 3. level of attention in this videodisc lab? 31 2. 3 & 5 i ;
3. b. :’ntergsg?in the content of this video- 1 2 3 4 5
isc 1a

14. What 2 or 3 things did you learn from this videodisc?
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38)
10)

§1)

\44)
45)

(46)

15. How effective was the videcdisc in helping you

1 c Not at all Very Don't
effective effective know
\.% a. understand calculations? : 1 2 3 4 5
4.9 b. understand results? 1 2 3 4 5
5.4 ¢. understand basic principles 1 2 3 4 5
{nvolved?

16. How confident did you feel

. Mot at all Very Don't know/
% confident confident Doesn't apply
3.6 a. using the hardware 1 2 3 4 5
3 3 b. conductirg the experiment 1 2 3 4 5
s.{ ¢. reporting results of your 1 2 3 4 5
experiment
4.0 d. following instructions 1 2 3 4 5 ()

17. During tne time you spent viewing the videodisc, did enything occur that
interferred with your carrying out the experiment?

‘%*21; ro -
J9%(2) yes. Please describe.
18. What did you Yike most about this 1ab?

19. What suggestfons dc you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

following statements Don't
— Strongly Strongly  know/
X déisagree agree Does;lm't
apply
3.8 a. 1 knew what I was expected to learnfrom 1 2 3 4 5 ()
this lab sessfon.
5.4 b. In light of the effort I put fnto ft, Jwsl1 2 3 4 5 ()
satisfied with what 1 learned in this Vab
sassfon.
1.8 c. 1 was bored most of the time using the 1 2 3 4.5 ()
videodisc.
3,0 d. I was confused most of the time usingthe 1 2 3 4 5 ()
deodisc.
Ao e lv fnterest in scfence has increased 1 2 3 4 5 ()
. because of this lab sessfon.
3.t £. 1 would rather learn this material ina 1 2 3 4 5
regu'ur 1ab session than with a videodisc. .
3.0 ¢g. I found it difficult to concentrate on the 1 2 3 5
course material because of the hardware. . .
3.2 h. Ifelt as if I had @ private tutorwhitle 1 2 3 & 5
.. using the interactive videodisc. )
3.91. 1 could Tearn more through a “real” experi- 1 2 2 4 5
ment rather than through videodiscs.
184
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Don't
Strongly Strongly  know,
20. (Con.) disagree agree Doe‘sn;t
apply
3.2 J. 1 would 1ike more labs on videodisc. 1 2 3 & ()
2.9 k. If I were to use videodiscs again, I would
prefer to work alone. 1 2 3 4 5§ 5 ;
3.3 1. 1wish I could get printed copies of the 1 2 3 4 5
information that was on videodisc.
o.4 m. This videodisc had too much text, toomuch 1 2 3 4§ § ()
to read.
’ Don't
21. Did you have any problems . know/
No, , Yes, very Doesn't
X not at all much so  apply
1.t a. {nserting the videodisc or computer 1 2 3 4 5 ()
diskette?
.Y b. operating the videodisc and videodisc 1 2 3 4 5 ()
player?
L.V ¢. using the keyboard? 1 2 3 4 5 i ;
62) 1,2 d. with the relfability of the equipment? 1 2 3 4 )
22. Please rate the effectiveriess of the following features
- Not at all Very Don't
X effective effective  know
63) 3.7 a. printed instructions on *how to begin® 1 2 3 4 5 g
3.¢ b. dnstructions on the videodisc 1 2 3 4 5
4.1 c. opportunities to work at own pace 1 2 3 4 5
3.4d. opportunities for feedback on answers 1 2 3 4 5
J, se. opportunities to review easily any part 1 2 3 4 5
of the lTesson
3.3¢. gpportunities to skip any part of the 1 2 3 4 5 ()
esson
3.0g. explanations 1 2 3 4 5
a9 h, quizzes 1 2 3 4 5
3.5 1. visual images and action (content) 1 2 3 4 5
30J. quality of the sound 1 2 3 4 5
3 ! k. quality of the video screen picture 1 2 3 4 5
3.5 1. readibility of the text on the screen 1 2 3 4 5
3.0 m. overall producticn quality 1 2 3 4 5
{76) 2.4 n. student werksheets 1 2 3 5
23. How would you rate the
4
(77) 3,5 a. challenge of the lesson: tooessy 1 2 3 4 5  too hard
. 2.0 b. amount of new information: too 1ittle 1 2 3 4 5  too much
.79) 3.0 . level of information: 1tt.‘cm elemen-1 2 3 4 5  too advanced
« ry
(80) 24. Prior to this videodisc lesson, how many differenc viieodisc lessons

have you used in this course?

%{é; gon't remember

25. Please make other comments about this videodisc, {f you wish.
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VIDEODISC EVALUATION FORM
FOR INSTRUCTIONAL STAFF Summa £3
, : (N==)
Your responses will help us evaluate the quality of the videodisc. Please
respond candidly.
(1) 1. Please check the one videodisc you will evaluate on this form.
___ (1) Chemistry: Titrations _ 4; Biology: Climate and Life
12) Chemistry: Unknowns — (5) Physics: Physics of Hotion
—__(3) Biology: Respiration — (6) Physics: Physics of Rotational Motion

2. What is the basis of your familfarity with this videodisc?

Yes, sample Yes, entire
No portions videodisc

L}
- 2 % 3 337%

(2) a. worked through the videodisc myself 1
b. observed students using the disc 1560% 2 §0% 3
(4) c. observed colleague demonstrate the 1¢7% 2 33% 3
videodisc
3. Prior to viewing this videodisc, how much did you know about:
— B No Considerable
3 knowledge knowledge
(5) 4.3. 5. the specific subject matter 1 2 3 4 5
presented? :
t:F b. videodisc iechnology? 1 2 3 4 5
(7) 3.3 C. other educational technologies 1 2 3 4 5
(such as computer assisted instruc-
tion, audio-tutorial, etc.)?
4. How does the videodisc compare with:
Not nearly Much Don't
as good better know
(5) 4.2 a. your expectations of it 1 2 3 4 5
4.0 b. other educational videodiscs ! 2 3 4 5
3.0 c. standard textbook presentations 1 2 3 4 5
3 ,0d. laboratory manual precentations 1 2 3 4 5
(12) 3,78 the experience of a laboratory 1 2 3 4 5 (
5. In general, for which of the following groups do you think this videodisc

would be appropriate? (Check all that apply.)

(13) 1007%. high school students
| 1 5g%9b. college freshmen/sophomores
— ¢. college juniors/seniors
= d. students poorly prepared in math/science
3¢ »e. students well-prepared in math/science
as_’sf. students learning independently in a student learning center or 1ibrary -
Sstg. adults in off-campus learning situations
- h. replacing a traditional lab
(21) [op¥i. supplementing a traditional lab
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6. Please rate the following features: Not
Observed
- Very Don't
A . poor Excellent Know
(22) Q.3 a. printed instructions on "how to begin" 1 2 3 4 5§ (
30b. instructions on the videodisc 1 2 3 4 5
¢.5C- opportunities to work at own pace 1 2 3 4 5
& ¢ d. opportunities for feedback on answers 1 2 3 4 5
30°% opportunities to review easily any part 1 2 3 4 5 (
. of the Tesson ’
3 ¥ f. gyportunities to skip any part of the 1 2 3 4 5 ()
esson
e..2g. explanations 1 2 3 4 5
«*h. quizzes 1 2 3 4 5
2 si. visual images and action (content) 1 2 3 4 5
4.33. quality of the sound 1 Z 3 4 5
&.ok. quality of the video screen picture 1 2 3 4 5
4.01. quality of the computer text ¥ 2 3 4 5
3,8M overall production quality 1 2 3 4 5
oM student worksheets 1 2 3 4 5
(36) s 0% instructor's manual 1 2 3 4 5§

7. How would you rate the following aspects of the videodisc for students in
your institution?

T
(37) + 3 & a. challenge of the lesson: too easy 1 2 3 4 5 toohard
3,0 b. amount of new information: too little 1 2 3 4 5 too much
(39) ¢. level of information: too elementary 1 2 3 4 5 too advance
30
8. Please evaluate this videodisc in terms of:
Very Don't
Iy poor Excellent  know
(40) 4.3 a. accuracy of scientific information 1 2 3 &4 5 i ;
4.3 b. currency or up-to-dataness of 1 2 3 4 5
scientific information
9.3 ¢. ralative emphasis given to different i 2 3 4 5 ()
concepts
3 4 d. appropriate use of examples 1 2 3 4 5
se completeness of coverage of the topic 1 2 3 4 5
3. % f. potential fit with course curriculum 1 2 3 4 5
Yag. peda?og'lca'l principles employed 1 2 3 & 5
3.3h. likelihood of promoting student 1 2 3 4 5
unaerstanding
3.61. 1 ;lizez:hood of provoking higher order 1 2 3 4 5 ()
thinking
3 % 3. level of sophistication of the science 1 2 . 3 4 5 ()
content for students at your site ,
3.8 k. level of sophistication of the logic 1" 2 3 4 5 ()
and reasoning for your students
4.0 1. appropriate reading/vocabulary level 1 2 3 4 5 ()
for the audience
2.7 m. potential to motivate and interest 1 2 3 4 5 ()
students
3¢ n. overall valv: of the videodisc 1 2 3 4§ 5 2 g
(54) w .0 O the concept or potential of videodisc 1 2 3 4 5
technology :
187
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9. After experiencing or using the videodisc, how 1ikely would you be
to do each of the following?

Not at all Very Don't
Tikely likely ¥ yow
(55) ?.3 a. use videodisc technology in teaching 1 2 3 4 5 ()
b. rent or borrow this disc for use in 1 2 3 4 5 ()
(R} teaching
I, C. purchase this disc for use in teaching 1 2 3 4 5 ()
a, £d. look for better discs on this topic 1 2 3 4 5 ()
«, ce. 1look for discs on other subjects 1 2 3 4 5 ()
(6C) t,gf. develop a videodisc yourself 1 2 3 4 5 ()
10. Piease indicate the extent to which you agree or disagree with each of the
following statements:
Strongly Strongly Don't
gisagree agree know
(61) 3.2 a. Videodiscs provide students with 1 2 3 4 5 ()

opportunities to have experiences
they could not have in lab.
®.% b. Videodiscs provide a degree of 1 2 3 4 5 ()
individuatization that is not
schieved by other means.

®. ¥ ¢. Videodiscs motivate students to learn 1 2 3 4 5 ()
in ways a lab cannot.
64) 3, 3 d. Videodiscs can never really substitute 1 2 3 4 5 ()

for hands-on experience.

11. What do you see as the major strengths of this videodisc?

12. Sre there any aspects which need to de changed or improved?
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. (65-66)

(67-68)

(69-70)

(71-75)

13. What obstacles, if any, do you see to the use of videodi-cs in higher

14.

15.

16.

17.

18.

education?

Any other comments?

what is your current position?

(QD" 1) college >r university teacher
2; college or university administrator

3) teaching assistant

4) lab assistant

5) high schoal teacher or administrator
—__ (6) other, please specify:

what is vour major field?

1) bislogy
chemistry

L M2

23 %(3) physics
4) psycholcgy
5) education
6) other, please specify:

Name of educational institutfon with which you are afriliated:

Date on which you viewed 2he videodisc:

Thank you for your cooperation and assistance in evaluating this videodisc.




Mot on
VIDEQDISC EVALUATION FORM
FOR INSTRUCTIONAL STAFF C “:-I 5)

Your responses will help us evaluate the quality of the videodisc. Please
respond candidly. -

1. Please check the one videodisc you will evaluate on this form.
_ {1; Chemistry: Titrations L r; Biology: Ciimate and Life
___(2) Chemistry: Unknowns _(5) Physics: Physics of Motion
__ (3) Biology: Respiration —_ (6) Physics: Physics of Rotational Motion

2. Wnat {s the basis of your familfarity with this videodisc?

Tes, sample Yes, entire
No portions videod{ s~c

a. worked through the videodisc myself 1e0% 2 40 % 3 4ol
* b. observed students using the disc 193% 2 33 % 33 9%
- C. o?serv:d colleague demonstrate the 133% 263 % 3 )
videodisc 4

3. Prior to viewing this videodisc, how much did you know about:

No Considerable
X knowledge knowledge
4. & a. the specific subject matter 1 2 3 4 5
A © presented?
Q. % b videodisc technology? ' 1 2 3 4 5
3. & c. other educationzl technolcgies 1 2 3 4 5
(such as computer assisted instruc-
tion, audio-tutorial, etc.)?
4. How does the videodisc compare with:
- Ne% nearly Much  Don’
X as good better know
(5) 3.4 a. your expectations of it 1 2 3 4 5
= b. other educational videodiscs 1 2 3 4 5
9. € c. standard textbook presentations 1 2 3 4 S
3.3 d. Tlaboratory manual presentations 1 2 3 4 5
(12) a. % e. the experience of a laboratory 1 2 3 4 5
5. In general, for which of the following groups do you think this videodisc
would be appropriate? (Check all that apply.)
(13) €O ®a. high school students
eo® b. coilege frashmen/sophomores
= ¢. college Juniors/seniors
45% d. students poorly prepared in math/science
oo™ e, students well-prepared in math/science
L . Students learning {ndependently in a student learning center or library
. adults in off-campus learning situations
= h, replacing a traditional Tab
@)  qg

. supplementing a traditional lab
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6. Please rate the following features: No.
Obser
Very Don'
= _ poor Excellent Knov
‘22) 3.% a. printed instructions on "how to begin® 1 2 3 4 5 ()
3.% b. instructions on the videodis: 1 2 3 4 5 ()
4.& €. opportunities to work at own pace ] 2 3 4 5 |
a. <d. opportunities for feedback on answers | 2 3 4 5 2
3 g®. opportunities to review easily any part 1 2 3 q 5 (
y of the lesson . -
3. f. opportunities to skip any part of the 1 2 3 4 5§ - ()
lesson
3.2 9. explanations 1 2 3 4 5 ()
8.3 h. quizzes ] 2 3 4 5 (
3.3 1. visual images and action (content) 1 2 3 & 5§ (
3.3 J. quality of the sound ] 2 3 4 5 2
4 © K. quality of the video screen picture ] 2 3 4 5
3, 31. quality of the computer text ] 2 3 4 s 2
«, oM. overall production quality ] 2 3 4 5 '
3.3M student worksheets 1 2 3 & 5 é
36) 3. 30 instructor's manual i 2 3 4 5
7. How would you rate the following aspects of the videodisc for students in
your institution?
<
37) a.5 a. challenge of the lesson: too easy 1 3 4 5 too hard
a.S b. amount of rew information: too little ] 2 3 & 5 toomuch
39) a. S ¢ level of information: too elementary 1 2 3 4 5 too advanc '
8. Please evaluate this videodisc in terms of:
Very Don't
X pcor Excellent  know
40) 4. © a. accuracy of scientific information 1 2 3 4 5 i ;
3t b. currency or up-to-dateness of 1 2 3 4 5
scientific information
3.4 c. relative emphasis given to different ] 2 3 4 5 ()
concepts
3,00 4. appropriate use of examples ] 2 3 4 5 (
3.4 e. completeness of coverage of the topic 1 2 3 4 5 é
5. © f. potential fit with course curriculum ] 2 3 4 5§
3. a9 peda?ogicﬂ principles employed 1 2 3 4 5§ %
3 a h. 1likelihood of promoting student ] 2 3 4 5
’ understanding
L {. 1ikelihood of provoking higher order 1 2 3 &4 5 ()
thinking
3.0 §. level of sophistication of the scince 1 2 3 4 & ()
content for students at your site
3.© k. level of sophistication of the logic 1 2 3 4 5§ ()
and reasoning for your students
S. s 1. appropriate reading/vocabulary level 1 2 .3 4 5§ ()
for the audience
3.2 m. potentfal to motivate and interest 1 2 3 4 5§ ()
students
3.4 n. overall value of the videodisc 1 2 3 4 5 2;
54) 3.9 0. the concept or potential of videodisc 1 2 3 4 §
technology




9. After experiencing or using the videodisc, how lkely would you be
to do each of the following?

Not at all Very
X Tikely Ykely
(55) @ ‘1 a. use videodisc technology in teaching 1 2 3 4 5
o.4b. rent or borrow this disc for use in ] 2 3 4 5
teaching .
Q- 4 c. purchase this disc for use in teaching 1 2 3 4 5
a.4 d. look for better discs on this topic 1 2 3 4 5
3 © e. look for discs on other subjects 1 2 3 4 5
(6C) 1.0f. develop a videodisc yourself 1 2 3 4 5
10. Please indicate the extent to which you agree or disagree with each of the
following statements:
Strongly Strongly
X disagree agres
61) 3, ( 2. Videodiscs provide students with ] 2 3 4 5

opportunities to have experiences
they could not have in lab.
3 3 b. Videodiscs provide a degree of 1 2 3 4 5
individualization that is not
achieved by other means.

3.4 c. Videodiscs motivate students to learn 1 2 3 4 5
in ways a lab cannot.
333 3.% d. Videodiscs can never really substitute ! 2 3 4 5

for hands-on experience.

11. What do you see as the major strengths of this videodisc?

12. fre there any aspects which need to be changed or improved?
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.65-66)

.67-68)

{69-70)

{71-76)

14,

15.

16.

17.

18.

What obstacles, if any, do you see to the use of videodiscs in higher

education?

Any other comments?

What is your current positiun?

Y12 "(1) college or university teacher
(2) college or university administrator
a0 (3, teaching assistant
(4) lab assistant
(5) high school teacher or administrator
(6) other, please specify:

What is your major field?

20 * (1) biclogy
a0 (2} chemistry
GO™(3) physics
4) psychology
5) education
6) other, please specify:

Name of educational institution with which you are affilfated:

Date on which you viewed the videodisc:

193

Thank you for your cooperation and assistance in evaluating this videodisc.



: STUDENT REACTION TO VIDEODISC - Ph "QS

A1l comments will be
affect your grade in this course. Please

Enevrg v
(N> lel)

Your responses will help us improve the videodisc.
kept confidential and will not
respcnd candidly.

Campus Course:

Date:

Title of vi&éodisc (check one):

1.

___ (1) Chemistry: Titration
&3) Biology: Respiration
5) Physics: Physics of Moticn

—_~(6) Physics:

_ (2) Chemistry: Unknowns
— (4) Biology: Climate and Life
otavl

Encrgy Transforaanon

What is the general area of your major?

\ T (1) undeclared
e (2) engineering

G To(4) bio'logxca'l sciences
( %(5) social sciences

G % (3) physical sciences

2. What is your approximate grade point average (GPA) at ,thfs schoo1?
8(%(1) 3.5-4.0 _H %(4) 2.0-2.4

zH7(2)3 .4 5) 1.5-1.9

247(3) 2.5-2.9 6) below 1.5

3. ‘What is your gender?
‘”’(1) male
Tt % (2) female
4. Is English your first language?
a4 "(1) yes
% (2) no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in
Not at all Very
- ’)Z skilled skilled
3.l 2. using microcomputers? 1 2 3 4 5
a.tb. using videodisc players? -1 2 3 4 5
3.0¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you
: Don't
No Yes Remember
a. stt;gy this same topic !n'ianother ;:ourse? 1a0% 2% 3 o
. b. perform or view another izb experiment .
" on this same topic? 13+4% 202%3 4%
“.¢. perform this lab before? 1¢% 2 1% 3 (%
7. How mq'Sr separate sessions did you view this vidaodisc?

4%% (1) one

(6) humanities

_41%(7) other (describe)

—\ %(7) no GPA yet

f'_i_’;Z"(Z) two - IUL(3) three or more

: (How many? )
194 .




18)
-21)
24)

disc lab?

8. In minutes, approximately how much time did you spend ]
a. 1in preparation before you actually h.ggan working on the videodisc 'lab?Q: LS
b. actually working on the videodisc? X = ({3
c. outside of lab writing up a report? g - "%
9. The amount of time you were allowed for viewing this disc was
%(1) too much (more than necessary) .
3"\;7- 2) too little (How much more time was needed? )
43% (3) about right .
10. For this lab videodisc, did you work
=~ (1) alone
23 7> (2) with one other person
32% (3) with twe other people
4 ¢ % (4) with more than two people
11. Was it required that you view this videodisc?
4a% (1) yes
2% (2) no
12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):
: Not arn A very
- {mportant important
X reason peason ”
4:F a. because the professor or teaching assistant 1 2 3 4 5
recommended it
1.3 b. because another student recommended it 1 2 3 4 5
[pC. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
§:9 d. to learn more about the subject matter 1 2 3 4 5
2.0 e. to do better on the exams or tests . 1 2 3 4 5
4, f;_f . in order to obtain extra credit 1 2 3 4 5
t.7g. as a substitute for another assignment or test 1 2 3 4 5
a.! h. to see what videodiscs are 211 about 1 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how would you rate your .
Don't
7 Lower Same Higher Know
3.4 a. level of attention in this videodisc 1ab? 1 - 2 3 4 § 5 }
3.3 b. interest in the content of this video- 1 2 3 4 5

14. What 2 or 3 things did you learn from-this videodisc?
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3.4
3.3
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17.

How effective was the videodisc in helping you

Not at al Very Don't
effective eftective know .

P

Not at all ' ' Very Don't krow/
confident confident Doesn't apply

A
5
5
5 ()

During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?

understand calculations? 1 2
understand results? 1 2
understand basic principles 1 2
involved?

W W W
L X _X _J

How confident did you feel

a. using the hardware. 1

b. conducting the experiment 1

c. reporting results of your 1
experiment

d. foliowing instructions 1

NN
L) )
S

2 3 4

56 7o(1) no
9 %(2) yes. Please describe.

18.
19.

20.

jo
3.2

a.y

as

What did you 1ike most about this lab?
What suggestions do you have for improving this lab session?

Please indicate the extent to which you agree or disagree with each of the
following statements Don't
Strongly Strongly  know/
disagree agree Doesn't
apply

a. I knew what I was expected to learnfrom 1 2 3 4 §- ()

this lab session.

b. In light of the effort I put into it, T'was 1 5 ()
satisfied with what I learned in this lab '
session. .

c. I was bored most of the time using ‘the
videodisc.

d. I was confused most of the time using the

yideodisc. _

(o8]
Co
F -3

()
()

QY

a.3F f. I would rather learn this material in a

a0

&, Fh. I felt as if I had a private tutor while 1
o using the interactive videodisc. i
2,9 1. I could learn more_through & “real® experi- 1
ment rather than through videodiscs.
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1
1
e. My interest in science has increased 1
because of this lab session. .

regular lab session than with a videodisc.
g. I found it difficult to concentrate on the 1
course material because of the hardware. N
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3) |

’)

’)

. Strongly

Strongly

Don't -
know/

20. (Con.) disagree ° agree Doesn't

31 j. I would 1ike more labs on videodisc. 1

2. 5; If I were to use videodiscs aga1n I would
prefer to work alone. 1

3.1 1. Iwish I could get printed copies of the 1
information that was on videcdisc.

a\ m This videodisc had too much taxt, too much 1
to read.

~n n N ~n
W W L W
H» L H»

21. Did you have any problems

No, Yes,
e not at all much sc  apply

t.%\ a. finserting the videodisc or computer 1 2
diskette?

L‘*’b. operating the videodisc and videod1sc 1 2
player?

1.2 c. using the keyboard? 1 2

|.§& d. with the reliability of the equipment? 1 2

W W (21 W
L -3 - H»

22. Please rate the effectiveness of the following features

Not at all Very Don't
effective effective know

5 A

- "Tanoe
L] L] L] L]

printed instructions on "how. to degin” 1
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson

opportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound

quality of the videv screen picture
readibility of the text on the screen
3.9m. overall production quality

3.aN. student worksheets

-

-

ITow w wewn®
0=r0 W YH,e"

&£
b

£
g
-l
PP o phann

NN ~N NN

Pd b b b b b b b - b b b b
T LI W LWL W .

gg. How would you rate tﬁé

O 2. challenga of the lesson: too easy 1 2 3 &
@. & b, amount of new information: too little 1 2 3 4
2.9 c. level of 1nformation: too elemen-1 2 3 4

tary ——— . _

24. Prior to this videodisc 1esson, how many different videodisc lessons
have you used in this course?

§9%(1
% (2
k(3

25. Please make other comments about this videodisc, if you wish.

moron

1
don't remember
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apply
5 - ()

SN
5 ()

Don't
. know/
very Doesn't

5 ()

s 0
;]

()

5

too hard
too much
too advanced
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2)

5)

Your
respond candidly.

Ehtxgg

VIDEODISC EVALUATION FORM (o~ 'q.)
FOR INSTRUCTIONAL STAFF -

responses will help us evaluate the quality of the videodisc. Please

1. Please check the one videodisc you will eval'uate on this fform.

(1) Chemistry: Titrations 24) Blology: Climate and bife
—__(2) Chemistry: Unknowns 5) Physics: Physics of Motion

. SN

—__ (3) Biology: Respiration —A6) Physics: Bwitesmeffiotetiomei-Motien
c\';d

2. What is the basis of your familiarity with this videodisc?

Yes, sample Yes, entire

No portfons v'ideoqis.c
a. worked through the videodisc myself 1 "*’; 2 43% 343%
b. observed students using the disc 16%% 2 33% 3
c. observed colleague demonstrate the 156% 2 50% 3

videodisc

3. Prior to viewing this videodisc, how much did you know about:

-— No Considerable
* knowledge know1edge
4to a. the specific subject matter 1 2. 3 4 5
presented?
30 b, videodisc technology? 1 2 3 4 5
3.4 c¢. other educational technologies 1 2 3 4 5
(such as computer assisted instruc-
tion, audio-tutorial, etc.)?
4. How does the videodisc compare with:
- Not nearly Much Don't
% as good better  know
2.4 a. your expectations of it 1 2 3 4 5 ( ;
4.5 b. other educational videodiscs 1 2 3 4 5 (
a. ¥ C. standard textbook presentations 1 2 3 4 5 ()
3. d. Tlaboratory manual presentations 1 2 3 4 5 ( ;
a.4e. the experience of a laboratory 1 2 3 4 5 (

5. In general, for which of the following groups do you think this videodisc
would be appropriate? (Check all that apply.)
SF ™. high school students

e

e

college freshmen/sophomores

college juniors/seniors

students poorly prepared in math/science.
students well-prepared in math/science

adults in off-campus learning situations
replacing a traditional lab
. supplementing a traditional lab
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6. Please rate the ‘following features: Not
Observe

Very Don't

poor Excellent Know

W %)

printed instructions on "how to begin" 1
instructions on the videodisc 1
opportunities to work at own pace 1
opportunities for feedback on answers 1
opportunities to review easily any part |
of the lesson

opportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
quality of the computer text

overall production quality

n. student worksheets

0. finstructor's manual
H
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ow would you rate the following aspects of the videodisc for students in
your institution?

.

37)
39)

4 5 too hard
4 5 tou much
4 5 too advance

& a. chalienge of the lesson: too easy 1
« b. amount of new information: too little } 2
Y c.

W ww

=2
.
a level of information: too elementary

.

8. Please evaluate this videodisc in terms of:

Very Don't
poor Excellent know

()

(
(
(
(

()
()
()
()
()

()~
()

10) 3, a. accuracy of scientific information 1
b. currency or up-to-dateness of 1
scientific information
c. relative emphasis given to different 1
concepts

d. appropriate use of examples 1

e. completeness of coverage of the topic 1

f. potential fit with course curriculum 1

g. pedagogical principles employed 1

3.4 h. T1likelihood of promoting student 1

’ understanding

3.3 i. 1ikelihood of provoking higher order 1
thinking

30 . level of sophistication of the science 1
content for students at your site

Q.% k. level of sophistication of the logic 1
and reasoning for your students

} 0 1. appropriate reading/vocabulary level 1
for the audience '

a ¢ m. potential to motivate and interest 1
students

a9 n. overall value of the videodisc 1

w3, 5 0. the concept or potential of videodisc 1

technology
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. : STUDENT REACTION TO VIDEODISC . Ph scs 7 Ko
Your responses will help us improve the videodisc. A1l comments will be
kept confidential and will not affect your grade in this course. Please .
reSpond candidly. .
Campus : - *. Course: Energ «
Date: (N>~ 1)
Title of vi&éodisc (check one): ..
(1) Chemistry: Titration 52) Chemistry: Unknowns
3) Biology: Respiration 4) Biology: Climate and Life
5) Physics: Physics of Motion 1~ (6) Physics: p otaty Y
: ergy Traasforama e
1. What is the general area of your major? =
% (1) undeclared G '(4) biological sciences
» {2) engineering l %(5) social sciences
@ % (3) physical sciences (6) humanities
_41%(7) other (describe,
2. What is your approximate grade point average (GPA) at this school? ‘
3(%(1) 3.5-4.0 kK %os) 2.0-2.4 |
ql"'gZ;gOZ 5;1?1?
FORI & 5 6) below 1.5 |
\ 7»(7) no GPA yet ’
3. What is your gender?
9% (1) mate
[ %o (2) female
4. Is English your first language?
(1) y
e (2) no (what is your first language? )
Prior to this videodisc how would you rate your skills in
Not at all Very
i skilled skilled
3.1 a. using microcomputers? 1 2 34 5
&. t b. using videodisc players? -1 2 3 4 5
3.0 ¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you
Don't
No Yes Remember
- a. st'ugy this same top‘i: 1n1agother gourse? 1a0% 23 3 8%
. b. perform or view another lab experiment
. on this same topic? 134% 2da%3 4%
“.¢. perform this lab before? 19¢% 21% 3 (%
7. How mq'} separate sessions did you view this videodisc?
4%% (1) one H1%(2) two - 2 10%(3) three or more
00 (How many? )




o
4

18)
-21)
24)

)

8. In minutes, approximately how much time did you spend

a. 1in preparation before ycu actually began working on the videodisc 1ab?{ Ky
b. actually working on the videodisc? 2
c. outside of 1ab writing up a report? g = |3

9. The amount of time you were allowed for viewing this disc was

%"(1) too much (more than necessary) o .
a¥% (2) too little (How much more time was needed’ ) .
4 3% (3) about right :

10. For this lab videodisc, did you work

(1) alone
2T 7. 2) with one other person
3) with two other people
4 ¢ % (4) with more than two people

11. Was it required that you view this videodisc?

4ate (1) yes
95% (2) no

12. If you vere not required to view this videodisc, please indicate the reasons
' that you chose to do so (please leave this question blank if you were required
to view the disc):
. Not an A very
important important
reason “reason

P oxy
-+

0O o ™~
e s, .

because tha professor or teaching assistant 1

recommended it

because anx~:.her student recommended it 1

to get additional help in an area in which 1

I am having difficulties

to learn more about the subject matter %
1
1

D..- PR
O

to do better on the exams or tests

in order to obtain extra credit

as a substitute for another assignment or test
to see what videcdiscs are all about

other (please describe)

NN N NN n
W W Wt ww w
bbb n L ) '

»_F
~ 4 00
e XU ~Hh(D A

13. Compared to other sessions in this course, how would you rate your

z Lower Same Higher Know
3.3 a. level of attention in this videodisc Tab? 1 - 2 3 4 5 5 ;
3.3 b. interest in the content of this video- 1 2 3 4 5

disc lab?

14. what 2 or 3 things did you learn from-this videodisc?




52
15. Ho. effective was the videodisc in helping you )
Not at all Very Don't
2 effective effective know
) Q.9 a. understand calculations? 1 2 3 4 5 (
3.4 b, understand results? 1 2 3 4 5 S
’ 3.¢ €. understand dasic principles 1 2 3 4 L
involved? . :
16. How confirdent did you feel ‘ .
Not at all ' Very Don't know/
coenfident confident Doesn't apply
) 3.9 a. using the hardware 1 2 3 4 5
3.4 b. conducting the experiment 1 2 3 4 5
33 ¢C reporting results of your 1 2 3 4 5
‘ experiment
325 d. ‘following instructions 1 2 3 4 5 ()
) 17. During the time you spent viewing the videodisc, did anything occur that
interferred with your car~ying out the experiment?
56 7o(1) no
(2) yes. Please describe.
18. What did you l1ike most about this lab?
19. What suggestions do you have for improving this lab session?
20. Please indicate the axtent to which you agrze or disagree with each of the
following statements Don't
Strongly Strongly  know/
disagree agree Doesn't
[¢ apply
) 3.0 a. I knew what I was expected to learnfrom 1 2 3 4 5 - ()
this lab session. :
3.2 b, Inlight of the effort I put into it, Iwas1 2 3 4 5 ()
satisfied with what I learned in this lab .
session. B . '
a.Y c. I was bored most of the time using the 1 2 3 & 5§ ()
- videodisc. '
a.% d. I was confused most of the time usingthe 1 2 3 4 5 ()
— ' yideodisc. ____ N } P
2. ¥ e. My interest 1n science has increased T 2 3 % 5 (Y
because of this lab session. '
a.%F f. I would rather learn this material in a 1 2 3 & 5
regular Tab sessiun than with a2 videodisc. s .
&0 g. I found it difficult to concentrate on the 1 2 3 4 5
course material because of the hardware. e T
a, #h. I felt as if I had a private tutor while 1 2 3 4. 5
- L using the interactive videodisc. ’ . .
2,9 i. I could learn more_through 2 “real” experi- 1 2 3 4 5

“ment rather than through videodiscs.

Q .
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S . Don't :
- Strongly Strongly  know/
20. (Con.) disagree agree  Doesn't
apply |
' RN 1 I would 1ike more labs on videodisc. 1 2 3 &4 s . ()Y |
3. 5 If I were to 'use videodiscs agam, 1 would )
prefer to work alone. 1 2 3 4 5 i |
3.1 1. Iwish I could get printed copies of the 1 2 3 &4 s |
information that was on videodisc. |
,) A\ M. This videodisc had too much text, too much 1 2 3 4 5 () |
to read. ‘
’ T . Don't
21. Did you have any problems : know/ -
No, R Yes, very Doesn't
< rot at ail much so apply
3) {.%\ a. inserting the videodisc or computer 1 2 3 4 5 ()
diskette?
l.q' b. operating the videodisc and videodisc 1 2 3 4 5 ()
player?
1.2 c. using the keyboard? 1 2 3 4 5 é g
) | & d. with the reliability of the equipment? 1 2 3 4 5
22. Please rate the effectiveness of the following features
Not at all Very Don't
re effective effective know
) 3. % a. printed instructions on "how.to begin" 1 2 3 4 5
3. & b. 1ine*yctions on the videodisc 1 2 3 4 5
3. ¥ c. opportunities to work at own pace 1 2 3 4 5
3. 3d. oppertunities for feedback on answers 1 2 3 4 5
3.5e. opportunities to review easily any part 1 2 3 4 5
of the iesson
337, ?pportunities to skip any part of the 1 2 3 4 .5 ()
esson -
3.0 g. explanations 1 2 3 4 5 5
3 2 h. quizzes 1 2 3 4 5
4.1 1. visual images and zction (content) 1 2 3 4 5 (
4.03. quality of the sound 1 2 3 4 5
4,3 k. quality of the video screen picture 1 2 3 4 5
4.x1. readibility of the text on the screen 1 2 3 4 5
3,9m. overall production quality 1 2 3 4 5 é
’) 3.aN. student worksheets 1 2 3 4 5 .
@. How would you rate the
") ;o a. challenge of the lesson: too easy 1 2 3 4 5 too hard
9.6 b. amount of new information: too little 1 2 3 4 5 too much
) 2.9 c. level of information: too elemen-1 2 3 4 5  too advanced
tary .
24, Prior to this videodisc 1esson how many different videodisc 1essons
have you used in this course?
2™ (1
9%(2) 1 '
.2 ¥(3) don't remember
25. Please make other comments about this videodisc, 1f you wish.
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VIDEODISC EVALUATION FORM ~
FOR INSTRUCTIONAL STAFF C’ N - q’)

Your responses will help us evaluate the quality of the videodisc. Please
respond candidly.

) 1. Please check the one videodisc you will evaluate on this “grm.

__ (1) Chemistry: Titrations  ___ {4) Biology: Climate and tife ~
(2) Chemistry: Unknowns 5) Physics: Physics of Motion

— fology: Respirati b fcs: Nwsiesmei-fotetiomei-Motie
__ (3) Biology: Respiration __1A6) Physics e n

2. What is the basis of your familiarity with this videodisc?

- Yas, sample Yes, entire

No po:tfons videodis'!c
) a. worked through the videodisc myself 1 "*"’ 2 43% 3 43%
b. observed students using the disc 16%% 2 33% 3
) c. observed colleague demonstrate the 156% 2 so% 3

videodisc

3. Prior to viewing this videodisc, how much did you krow about:

- No Considerable
* _ knowledge knowledge
) &4.lv a. the specific subject matter ] 2 3 - 4 5
presented? )
30 b. videodisc technology? 1 2 3 4 5
) 3.4 c. other educational techn~logies 1 2 3 4 5

(such as computer assisted instruc-
tion, audic-tutorial, etc.)?

4. How does the videodisc compare with:

- Not nearly _ Much Don't
X as good better  know
«.% a. your expectations of it 1 2 3 4 5 (
.5 b. other educational videodiscs 1 2 3 4 5 (
a. 3 C. standard textbook presentations 1 2 3 4 5 (
3.4 d. laboratory manual presentations 1 2 3 4 5 ()
S.4e. the experience of a laboratory 1 2 3 4 5 ()
5. In general, for which of the following groups do you think this videodicc

would be appropriate? (Check all that apply.)

S3F%. high school students
3\ %b. college freshmen/sophomores
Iﬂ-ﬁ- college juniors/seniors
. Students poorly prepared in meth/science.
ﬁ%. students well-prepared in math/science
%. students learning independently in a student learning center or 1ibrary -
E&;. adults in o¥f-campus learning situations
A »h. replacing a traditional lab :
S3%. supplementing a traditional 1ab
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6. Please rate the following features:

Very Don't
poor Excellent Know

Lo )
 Sagt®

printed instructions on "how to begin" 1
instructions on the videodisc 1
opportunities to work at own pace 1
opportunities for feedback on answers 1
opportunities to review easily any part 1
of the lasson

opportunities to skip any part of the
lesson

explanaticns

quizzes

visual images and action (content)
quality of the sound

quality of the video screan picture
quality of the computer text

overall production quality

student worksheets

instructor's manual
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prox,
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How would you rate the following aspezts of the videodisc for students in
your institution?

kel

too hard
too much
too advance

a. & a. challenge of the lesson: too easy 1
Q. b. amount of new information: too little 1
a.~ ¢. level of information: too elementary 1

NN N
& L
Lo W
L

8. Please evaluate this videodisc in terms of:

Very Don't
poor Excellent know
a. accuracy of scientific information 1 g ;
b. currency or up-to-dateness of 1
scientific information

c. relative emphasis given to different ()

concepts

d. ezppropriate use of examples

e. completeness of coverage of the topic

f. potential fit with course curriculum

g. pedagogical principles employed

h. 1ikelihood of promoting student

understanding

3.3 1. 1likelihood of provoking higher order
thinking

30 J. Tlevel of sophistication of the science 1
content for students at your site

a.® k. level of sophistication of the lcgic
and reasoning for your students

3 © 1. appropriate reading/vocabulary level
for the audfience '

a ¥ m. potential to motivate and interest
students

Q9 n. overall value of the videodisc

«j ,§0. the concept or potential of videodisc
technology

- . 205

—

ol it el el ol

()
()
()
()
()
()

()

-~

—

NN N n N n n NN NN N n N
H & L ) L » » PP » Lo )
o (3,] wn o wn (3,] Lo n w i

L e TR T R— ]




9. After experiencing or using the videodisc, how 1ikely would you be
to do each of the following?

32 Not at all Very Don't
likely Tikely know
55) 3.3 a. use videodisc technology in teaching 12 3 4 5 ()
3.1 b. rent or borrow this disc for use in 1 2 3 4 5 ()
teaching
8.5 ¢. purchase this disc for use in teaching 1 2 3 4 5 ()
a.4 d. look for better discs on this topic 1 2 3 4 5 ()
. 3,y e. look for discs on other subjects 1 2 3 4 5 ()
6C) 3 gf. develop a videodisc yourself 1 2 3 4 5 ()
10. Please indicate the extent to which you agree or disagree with eaci. of the
following statements:
Strongly Strongly Don't
K disagree agree ~  know
1) 4.3 a. Videodiscs provide students with 1 2 3 4 5 )
opportunities to have experiences
they could not have in lab.
3, le b. Videodiscs provide a decree of 1 2 3 4 5 ()
individualization that is not
achieved by other means.
3§ c. Videodiscs motivate students to learn 1 2 3 4 5 ()
in ways a lab cannot.
ry 3.8 d. Videodiscs can never really substitute 1 2 3 4 5 ()

for hands-on experience.

11. What do you see as the major strengths of this videodisc?

12. Are there any aspects which need to be changed or improved?
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5-66)

7-68)

9-70)

1-76)

14.

15.

16.

17.

18.

What obstacles, if any, do you see to the use of videodiscs in higher
education?

Any other corments?

What is your current position?

ECD%(I) college or university teacher
—___ (2) college or university administrator
0O’ (3) teaching assistant
(4) 1ab assistant
(5) high school teacher or administrator
(6) other, please specify:

What is your major field?
(1) biology
(2) chemistry
_£0"™3) physics
54) psychology
§) education
20%6) other, please specify:

Name of educational institution with which you are affiliated:

Date on which you viewed the videodisc:

Thank you for your cooperation and assistance in evaluating this videodisc.
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Instructors' Comments
"Climate and Life"
{N=15)

¥hat do you see as the strengths of this videodisc?
- potential of medium

- efficient use of student time -
== ability to present information visually
- gbility to show students places they may never travel to
-~ 88 supplement to regular class activities

user control
-= students can select what to study

re - students can repeat sections

captures student interest

provides immediate feedback

opportunity for students to gain relationships among many climates
very quickly

¥hich aspects. if anv, peed to be changed or improved?

Provide answers to the quizzes
- give the right answer after a student gets the wrong answer

3 times X
- too frustrating not to ever know the right answer
- questions send students into circular traps if they can't
get the correct answer
' Provide better instructions .
- need printed instructions on how to begin
Improve the visuals
- need better spacing and more highlighting of important words
- match the animals' names to the pictures shown
Improve user control
- need better movement through the system (forward and
backward)
- make it easier to move around in the System and start and
stop
' - more chances to stop, rewind and review
Pick up the pace
- pace is too slow and pedantic
Sorrect

Anaccuracies

- some of the climatograms have the wrong data

- animal choices are wrong: narration describes herbivores
and visuals show a fox

» - challenge gives erroneous impression that all biomes are
encountered when you move up a mountain

- correct the facts in challenge 2: relation between air mass

. movements and name of currents

- this disc is poor and should not have been sent out without
better editing

Seedback
- students don't receive the type of feedback they need
- worksheets are vague

Better

¥hat obstacles, if anv. do you 3ee to the use of videodisc in higher
education?

- poor quality of current programs

- conservative attitudes of faculty

- expense of computer, videodisc instruction and space to house units
- equipment is unreliable

- training oosrators 208
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UC Berkeley Student Open-Ended Comments
"Climate and Lige" Videodisc
(N=18)

¥het 2 or 3 things did you learn from this videodisc? -

- how to use a biogeogrephy concept map (3 comments)

- climatograms (3 comments)

- biomes and organisms living in them (4 comments)

- habitats of different animals

- how seasons change

- how rainfall directly determines plant and animal life

- flow of air currents

- no animalzs live in the desert

- that I prefer a good textbook

- that this lesson is too frustrating and taxing (no right answers are
given if you get the wrong answer)

¥hat did vou like mosk about this 1ab?

- self-pacing (5 comments)
-- flexibility in what to study
~= opportunity to move &t my own pace
- motion sequences (6 comments)
- new technology (4 comments)
-- the potential of videodisc
- the combination of audic and visual 1nfomation
=~ the novelty of this interesting innovation

¥hat suggestions do you have for imoroving this session?

- improve user control (9 comments)
== provide more opportunities to quit at any time
-= provide more opportunitities to stop the sesquence so students can
take notes
-- need to have a rewind or forward system; it's not easy to move
around in the system to repeat a sequence or stop a sequence
= - eliminate "You seem to be having trouble...™ let students
‘ decide if they want to see the TA

- provide answers to the Quizzes (5 comments)
-- it's frustrating to get the wrong answer twice and then never
learn the correct answer
-~ give an explanation on why an answer is wrong

- strengthen the content (10 comments)

- the naterial is toc basic, easy, simple

- provide more details; descriptions are inadequate

-- give an overlay cf the names of plants and animals shown in the
motion sequences

-~ explanation of air movement maps is poor

-=- information isn't integrated; give an overview of taiga which
synthesizes all concepts then do the same for dbiomes
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60

-~ pick up the pace of the lesson (5 comments)
-- the lesson dragged; it needs to move faster
~= too much time is spent on choosing programs and subprograms
== the delays between pictures zre too long

~ provide more feedback to users (2 comments)
~= in an interactive system the big improvement is that feedback can
be given; this lesson does not provide enough feedback (postive
caments for right answers or explanations for wrong answers)

-~ change the location of the disc system (2 comments)
- need a quieter enviromment; the current room is too noisy

- improve the handouts (1 comment)
-~ questions are asked that were not covered by the videodisc

- improve technical aspects (1 comment)
- there are jarring changes in audio (from voice to silence) which |
sometimes seem as if the disc may not be working |

- limit the amount of text in the videodisc program (1 comment)
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Nebraska "61

Studerts'Comments
"Climate and Life™ Videodisc
(N= 37)

mzmamm:mmmmmm

how to use a biame concept map
- diversity of plants and animals in different biomes
= what a biame is
= importance of precipitation on 1ife's availability
= how latitude affects climate
= reasons for climate
- how to relate latitude and rainfall and temperaiure to bicmes
= why there are seasons
- axis does not rotate
- computer isn't as a difficult to use as I thought
= discovered a more structured, sequential way of learning

mm:mnnmmmm
Self-pacing

= working at my own pace
= could take my own time
- more relaxing; could move at my own pace

- opportunity to repeat sections

- pictures of animals
- could see bicmes we study
New
- enjoyed working on camputer
- takes less time than a regular lad
= liked step by step progression of videodisc

¥hat suggestions do you have for improving this lsb session?
Provide angiers fo quizzes
- it's too frustrating not to have answers after 3 tries
- quiz questions are confusing and vague
Jmorove content
- provide better explanations of challenges
- not enough substance in content
- challenges are rot clear
- make meterial more indepth
Slow down the pace
- Slow down the narration
- announcer moves too fast; we had to listen 3 or 4§ times

Use as supplement only
- not practical for all labs
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Nebraska
Students' Comments
Climate and Life Tradétional Laboratory
(N=28)

¥hat 2 or 3 things did you learn from this laboratory? -
-~ various biomes

- conditions that determine biocmes present in specific areas

- how to use a climatogram

- how to graph a bicme

- how to find different biomes given the temperature and amount of
moisture

« distinct characteristics of biomes

- how to make a climatogram

¥hat did you like most about this 1ab?
- learning about bicmes

-~ trying to read the graphs

- interesting subject matter

- not having to use scientific equizment
= helped my deductive reasoning

- generally easy

- my lab partner

¥hat suggetions do you have for imoroving this lab session?
- reduce the number of graph assignments
«= £00 many biomes to chart
-~ t0o many graphs
- better map of world bicmes
- Quieter envirorment; too noisy to concentrate
- cut down amount of instructor talking
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BEnperia
Students' Comnents
"Climate and Life® Videodisc
(N= 41)

¥hat 2 or 3 things did you leurn fram this yideodisc?
- what a climatogram is

« how to read a climatogram

= what determines climate

- what a biome is

- what biomes exist in different climates

= how biomes affect life

- how different biomes are interrelated

~ types of plants and animals found in different biomes
= how seasons relate to the earth's orbdbit

~ that tropical doesn't mean lots of rain

= how to use a videodisc system

- that 2 hours is about as long as I want to sit in front of a terminal

¥hat did you like most about this lab?
Self-pacing

= could work at sy own pace
- being able to skip things
- being able tu go back and review material

- nice pictures
= filns of plants and animals

New
= learning to use a computer

¥hat suggestions do you have for improving this lab session?
Igprove user control
- frustrating not to be able to move forward and back easily
Provide ansders to quizzes
- provide snswers
- frustrating not to be able to see right answer
- one of the questions had ro answer
Improve content '
- provide more on organisms that live within bicmes
- give better explanations of material
- {nfcrmation is too vague
- correct errors (e.g..» on deser: climatogram temperature is
vrong)
- improve content: have learned more reading a text

Slow down the pace
- announcer speaks too rapidly
Amprove

worksheets
- make worksheets correspond to videodisc

= shorten worksheets
= lab sheets didn't correspond to videodisc
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Brporia
Students! Comments
Climate and Life Traditional Laboratory
(N= 44)

Hhat 2 or 3 things did you learn from this laboratorv?-
- different biomes

- different biomes have specific plant and soil textures
- how to classify bicmes

- plants and animals that iive in different biomes

- how to graph different climates

- location of biomes

- how to graph and compare rain and temperature variation
- seazsons are opposite in the southern hemisphere

- how to measure qQuality of water

- temperature and precipitation in various places

- what lives in biomes

- seasonal changes

¥hat did you like most sbout this lab?
- learning about different biomes

- learning about the tilt of axis

- preparing graphs and analyzing results
- coloring graphs

- using microscope

- the film

- that it was outdoors

What suegestions do you have for improvink this lab session?
- need more time to complete assigmment

- reduce the number cf graphs
= 2=4 w.ld make the work less tedious
= to0 many graphs

= graph paper wus poor

- need better explanations and more instructions

214
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Instructors' Comments
"Respiration"
(N=10)

¥hat do you see as the strengths of fhis videodisc?
- opportunity to try different variables very quickly without going
through the tedium of repeating preliminaries
- students can really see the range of effects of temperature on
respiration with a variety of organisms
- captures student attention
-~ students receive immediate reinforcement

¥hizh aspects, if anv. need to be changed or improved?

Improve yisuals
- respiration is pretty boring; it's as dull as watching someone
breathe

- ruler is difficult to read
Improve user control

= provide more opportunities to stop

- make the program more interactive

- make it easier to jump around and restart

- make it easier to pick up where you left off, if you quit
Provide better explanations

- explain why the organiam dies

- explain the "bubr" *

- explain the natwi. . respiration

- describe relationship between volume and oxygen consumption
Correct inaccuracies )

- check oxygen consumption data on plants

¥hat obstacles. if anv, do you see to the use videodisc in higher education?
- cost of equipment, production and space

= faculty inertia

- reliability of equipment; too much down time

= students must be monitored while they use the videodisc and thus
this becomes 2 very labor-intensive activity

= videodisc doesn't really make students think

~ availability of softwcre
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"Respirat%gc'&%deodisc

¥nat 2 or 3 things did you learn from this videodisc?
= how to use a videodisc

- how temperature relates to respintion

= basic facts about respiration

- proper procedures for experiments

- definitions of dependent and independent variables
- temperature at which organisms die

- frogs are wore active at higher temperatures

= it's hard to take readings on 3 monitor

¥hat did vou like most about this lab?
= being able to work at my own speed

- enjoyed responding to questions and getting immediate feedback

- sbility to see resuits of experiment at each temperature

= being able to move fast forward and equilibration (time campression)
- observation of specimens

- interaction with machine kept me interested

- moved faster than a regular lad

a "live" frog did not have to die

eliminated detty work required in a regular ladb (cleaning equipment)
accuracy of results which is not always possible in a regular lab
no intc-eference frao other students

¥hat sugsestions do you have for jmproving this lab session?
Juprove user control

- make it 80 we can stop or go when necessary instead of
having to start over from the beginning each time
- need an easy way to rewind the program
= need opportunities to repeat things
= need way to speed up the experiment after equilibration
= need key to correct typos or mistakes
Provide better instructions and explanations
= give instructions a little more slowly
= instructions are not clear
- need more details about the experiment
- sometimes I didn't know what was going on
- give a sample calculation or how they are derived
= provide more background information
-~ explain the causes of inaccuracies in a real lad
- explain why we get the results we do
aorove the visuals
- the frog and mice picture is the same over and over; vary
the picture depending on the time in the experiment
= the picture of the organiam doesn't correspond to tne time
in the experiment
= the resolution of the screen is poor
- more realistic pictures of the organisms
- manometer hard to read
= hard to understand what's going on with the same picture at
different temperatures; should speed up or 2low down
organim
Use as supplegent only
- good for extra help if problems are encountered in reg lad
= wuld be good to view before students do actual experiment
- students don't abosrd as much as when actually doing lab
- scientists work with real specimens not on video
- would be a good supplement but not a replacement for ladb
- takes all the work out of lab which is both good and bad
= errors are seemingly eliminated which in a way detracts from
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UC Berkeley
Students' Comments
Respiration Laboratory
(N=12)

¥hat 2 or 3 things did you learn fram this laboratory?
-~ activity is related to oxygen consumption

- rate of metaboliam and relation to temperature
- the cooler it gets the quicker a mouse consumes oxygen
- mice are unpredictable, aggressive

What did you like most about this lab?
- the mouse
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Nebraska
Students' Comments
"Respiration™ Videodisc
(N= 37)

¥hat 2 or 3 things did you learn from this
- differerices in rate of respiration among different organisms

- role of temperature in respiration
- at what temperature orgariams die
- how temperature affects respiration
- respiration varies among organisms
- mass contributes (v respiration rate
- respiration is necessary for all organisms
¥hat did you like most about fhis lab?
- working on a microcomputer
- that computer does most of the work
- in a regular ladb, you can make a mistake; this doesn't happen with a
computer
- kept my interest
- speed at which you can do the experiment
- ease and convenience compared to regular lad
- opportunity to work at my own pace and when I wanted to
- determining temperature3 at which organisms die
¥hat suggestione do you have for improving this lab session?

Ipprove user control
- have loops on disc to get out of program more easily
- provide opportunities to get back to main menu at any time

Provide instructions and exclanations
- more complete instructions on how to continue on the

temperature you want after the first observation
- directions on student worksheets need to be clearer
- make directions more specific
- have someone available to answer Questions

Improve the visuals
- morkings on the screen (mn's) are hard to read

- don't show the same picture of organism over and over

Speed up the pace
- make it possible just to check times and temperatures

without 211 the waiting
- the visuals are boring; speed up the pace
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Nebraska
Students' Comments
Respiration Laboratory
(N=32)

¥hat 2 or 3 things did you learn from this laboratory?
=~ c¢2llular respiration goes faster in live cells than dead

-~ oxygen is used in cellular respiration

- the more oxygen consumed, the greater the respiration rate
- peas consume air

- Boyle's law

- respiration is the exact opposite of photosynthesis
- how temperature affects respiration

- experiments go wrong if not done carefully

= how to observe

- how to write a lab report

= how to use a microscope

- why the dye moves

- how temperature affects volume and pressure

¥hat did you like most about this lab?
- actually seeing the pricess going on
- seeing how far the dye has moved
- splitting up parts among everyone in lab so we could compare results
- getting negative results
- setting up test tubes and dye structure

¥hat suggestions do you have for improving this lad session?
-~ petter equipment : :
- more instruction on how to set up apparatus
-~ clearer directions before we begin
- make sure dead peas are dead

19
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Emporia
Students' Comments
®Respiration" Videodisc
(N= 53)

¥hat 2 or 3 things did you learn from this videcdisc?
= how respiration varies
- ways of measuring respiration .
- increasing temperature increases rate of respiration
= temperature affects respiration
- organisms have tolerant limits for respiration
- rate of respiration is dependent upon body mass as well as
temperature
- at higher temperatures organisms breathe faster and die faster
= the lethal tempersture for organisms
= mouse has higher respiration rate
- how to use a videodisc

¥hat did you like most about this lab?
- gathering data in a short time

- convenience and ease of setting up lad

- reinforcement of anawers

- feeling in control of the experiment

~ being able to determine at what temperature organisms die
- operating the keyboard .

¥hat suzzestions do you have for improving this lab session?
Improve yser control

- indicate a way to go backward and forward
= provide spportunity to hear soundtrack again
- need more flexibility to move around in the program
Provide better explanations and instructions
- need more explanations on how to do calculations
- explain how to evaluate the graph
« describe a control manomenter
- explain how to complete worksheets
- instructions for graphing need mors detail
Jmprove the visudls
- the frog and mouse picture is the same over and over; vary it
= the mm's were hard to determine, difficult to read
Use as supplemcut only
- would prefer to do experiment first and then watch disc
- can learn more by doing than by watching
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Emporia

Students' Comments
Respiration Traditional Laboratory
(N=37)

¥hat 2 or 3 things did you learn from this laboratorv? .
= organisms respire more when warmer

= lizards respire more than peas

= amount of air in an empty tube doesn't change
- growth of yeast ia an incubator

- dormant peas don't respire

= dormant peas even use oxygen

= plants breathe

= temperature affects breathing rate of reptiles
= how respiration changes with temperature

- what respiration is

= differences between anarobic and arobic respiration
= don't pick lizards up by their tails

hhat did you like most about this lab?
- animals

= chasing lizards
- using the incubator
= slowing down the breathing process

Mhat suprestions do you have for imoreving this lab session?
= more background information to prepare students for lab.
= concluding statements to put experiment in perspective




Wisconsin Instructors' Open-ended Cocments (Videodisc)
"Titration"
(N=10)

khst do you see g3 the strengths of fhis

- potential of videodisc (3 cornents)

-= videodisc provides ready access to a substitute method when
hands-on lab is not available

- opportunities for immediate feedback
-~ the agvailability of the lesson at any time

- specific content (3 comments)
- repetition of concepts
-- segment on using known solutions
-~ useful as test of pre-lab understanding

Y¥hich aspects. if anv. peed Lo be changed or improved?

loprove user contrel (3 comments)
- program doesn't let you skip anything; it would be nice to

undertake a procedure without having to go through the entire
process from step 1

- improve access to data files
- there were sections that could not be called up

Pick up the pace (2 comments)
- the program seems too long
- the program needs more action

Improve the content (2 corments)
- titration seems somewhat trivial
- there are errors in the programming

Provide better instructions and explanations (2 comments)
- the directicns are very incomplete
- students don't know what to do when using this anc need instructor
prompting

Improve the visuals {7 comment)

- arrange the scree n so that the flask can be seen when adding 1/2
drops

¥hat obstscles. if anv. do you see to the use of videodisc in higher
education?
- cost (6 caments)
- acceptability among foculty
- if videodisc i5 viewed as a replacement for lab, it will have only
lirited success. It will never substitute for labt because it
doesn't give the practical experience that's needed for lab work.
Titration should be experienced hands-on; some chemicals for
titration are cheap and readily available. Videodisc will never
replace an actual titration.
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Wisconsin Students' Open-Ende¢ Corments (Videcdisc)
"Titration"
(k=6)

ligt 2 or 3 things did you lesrr fror. Lhis
- procegures anc purpose of titration (5 couments)

- the importance of clearing out bubbles from the buret

- what it means when there are water droplets clinging on the sice of the
[ buret
- how to operate the equipment

1hpt dic you like most about this 1ab?
- opportunity to do a lab alone
- the desonstrations
- this is much more useful than simply reading about the experirent
- the introduction was good

' ¥het succestions do you have for improving this lab session?

Provide better instructions and explanations (2 corments)
- couldn't do tasks without professor's assistance

broblens (2 corrents)

- the videodisc jarriec and I couldn't complete the progran
- the computer was broken &nd wouldn't start

Izprove visugls (2 corments)
- need a better view of the flask while carrying out the titration

- it was difficult to see titration strean going into the container
so it was easy to oversnoot

! Don't substitute this for & resl ladp (2 corments)

-~ for the cost of the equipment, this lesson wasn't valuabie enough
- real 1lab is far superior

| <23
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Wisconsin Stuients' Open-Ended Corments (Laborabory)
"Titration®
(N=9)

¥hat 2 or 3 things did you learn from this lab session?

- procedures of titration (4 corents)
- practical problems involved in lab work
- process of standardizing

- the first titration was completed much faster than anticipsted with
much less titration than expected

i Lhat did you like most about this lab session?
- doing the experiment

- the experinient was easy
- seeing the results

M¥hat suggestions do you have for improvirgs this lab session?

- more explanations on procedures

- clearer overall picture of what is occurring
- need & math review before this session

- lab was toc repetitious
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Nebraska
Students' Cooments
"Titration" Videodisc
(N= 34)

¥hat 2 or 3 things did you learn from this videodise?
- making caiculations for a titration experiment
-~ which errors not to make
- clarification of definitions
= how to work a buret with titration
- preparing the buret
= clearning a buret
= how to titrate
- using a card to read a aeniscus
= operating a videodisc

Mhat did you like most about his lat?
- doing titration without actually doing titration
= the buret stays clean after titration; is this reality?
- self-pacing; working at my own speed
= if you made a mistake there wure no feelings of inferiority
= working on a computer

Hhat suggestions do you have for improving this 1ab?
Jmprove sontrol

user
= hard to get back to one section if you wanted to repeat a
sequence
Provide better explanations
= not clear as to what students are supposed to do-
= needed someone around to explain things
= make calculations clearer
= be clear on what students are supposed to do
= give better directions
= not clear what the control button is
Zxprove the visuals
= img;ove the picture quality
= better graphics
Improve the audio
= add more audio

Jgprove

reliability of eguioment
~ stopcock did not operate properly
= stopcock got stuck
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UCLA
Students' Comments
"Titration™
(N= 13:

¥hat 2 or 3 things did you learn fram this videodisc?
= definitions of acidity and titration

= how to find percent by mass
= use of burets

= splitting drops

= how to clean a buret

= how to work a stopcock

= how to use a videodisc

¥hat did you like most about this lab?
~ understanding how titration works

~ self-pacing
~ opportunity to review material if newded
= using the hardware

hat suggestions do you have for improving this lab session?
Jmorove the

yisuals
= printed letters are too hard to read
= improve the quality of the pictures
Provide better explanations

= need better explanations and instructions

= provide formulas for calculations, e.g.. how to calculate
amount of titrant to be added

= pauses between reading the meniscus and adding titrant made
experiment difficult

2267
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UCLA
Students' Comments
Titration Laboratory
(R=25)

¥hat 2 ur 3 things did you learr fram this laboratory?
- patience in calculations

- how to use chemical equipment
- calibration
- measurements must be precise
t - acid-base ratio is vesy delicate
- how to weigh a dry sample
[ - equivalence points

¥hat did you like most about this 1ab?
- always doing different things
- hands-on experiences
- having base pre-dryed
- using the analytic balance
- actually titrating

¥hat susgestions do you have for improving this lab session?
- more specific initial information

« better preparation and information before the lab
- more electronic equipment
- prefer to work with a partner

.

Mg
¥
ey




.w P. S e—a——

78

Wisconsin Instructors' Open-Ended Corments (Videodisc)
"Unknowns"
(K=5)

ihat do you sSee 25 the streenths of fhis xidzcdize?
- clarity; clear instructions (2 comments)
- interesting and challenging problem (2 comients)
- good detective work type of reasoning
- good videc picture
- better than titration

Yhich aspects, Af any, need Lo chanzed or imdroved?

Improve user control (2 coments)
- need more exit points
- need a quick way to get out of any loop or set of learning

experiences

Provide better finstructions and exclanations (2 comments)
- need better instructions on how to start up the whole systen

if no instructor is availatle
- need better explanation of TARE

Inprove the content (2 cocments)
- need more complex segments

- need more cations
- allow addition of resgents to precipitate

Zmprove the yisuzls (3 corments)
- show some people do the speaking

= have more action
- some of the pictures were not shot close enough

Yhat obstacles, if anv, do you see to the use of videodisc ir hicher
ecucation?

- cost (3 conments)

- space

- aveilability of quality software at appropriate levels
- videodisc won't repléce & regular lab
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Wisconsin Students' Open-Erded Corments (Videodisc)
"Unknowns"
(N=5)

Yhat 2 or 3 thines dic you learp frog this videogisc?
- to be thorough
- not to waste chemicals when you have a limited supply
- difficwties in deternining unkncwns
- listening to carbonate fizz
- how to work with a computer
= nothing

~ no ress to clean up
- the music
- the session seemed to go faster than a regular lab

. Yhev suczestions do you have for improving this lab session?
Amprove directions and explanations (3 corments)

- reading and undersianding the instructions was tedious

- I was at & 1oss as co how I should approach the experiment

- deternining the correct procedure without any basis was
frustrating

Provide gore interaction (1 corment)
- I wanted opportunities to ask my owrn questions rather than respond

only to the options given in the program
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i Nebraska
. Students' Comments
"Chemical Decisigt:zl)wdm" Videodisc
! (

honat 2 or 3 things did you learp from this videodisc?
- how to analyze unknown=
- how to record observations sequentially
- reactions of different reagents on the same cation
- color of reactions is important
- order in which chemicals are added is important
- what a 9 bottle experiment is like

¥hat did you like most about this lab?
‘ - could check results

=~ can repeat analyses
[ ¥hat suggestions do you have for imoroving this lab?
Provide better

Lxplanations
- explain why things happen
= more explanation of how to get results from specific processes

I - better cxplanations of what to do
{ - better instructions on how to quit; didn't realize you had to
) type “y" .
1
!
{
G' ‘ 2 30




UCLA
. Students' Comments
"Chemical Decision-Making" Vidaodisc
(N=12)

¥hat 2 or 3 things did you 1 >rn fram this videodizc?
- adding reagents systematically to cations helps identify unimowns
- Silver reacts with 8 lot of stuff
- it is not necessary to actually perform a lzb in order to learn the
peint of the lesson of the lad
-~ the power of reasoning
- it's not hard to use a videodisc system
« didn't learn much at 2l

¥nat did you like most about this lab?
- opportunity Lo work at own pace
= working in a simulation; data weren't messed up by lab errors
- time compression; can try more times in less time than actual lab
- involving; fun to use; gives you a feeiing of accamplishment

¥hat suggestions do you have for imoroving this lab session?
Provide better instructions and explanations

= no instruction on how to use videodisc and it took a while to
figure it out

- need better explanations of experiment throughout the lab

- make it more understandable

- provide better idea of what is going on

lse a9 supplement only

- not a st;bstitute for an actual experience but an interesting

aid :
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Instructors' Coements
"Physics of Motion"
(N = 5)

¥hat do you See as the strengths of this videodise?

~ provides information on situations not available in the lab
- innovation is possible
- videodiscs are versatile and can reinforce class lectures if a

student is having difficulty

¥hich aspects, if anv, nesd to be changed or improved?

program is too "picky;" when locating a center of mass a small area
should be acceptable, not one specific point. Too much time is lost
atempting to locate one specfic point

clarify error messages in the instructor's manual

don't think students would use this very much

let users out from under author's control

some sequences go on too long
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Illinois Central College
StudentstComnents
*Physics of Motion" Videodisc
(N= 30)

¥hat 2 or 3 things did you learn from this videodisc?
= velocity incressea with time at a constant rate

= different types of motion

- distance increascs with the square to time during free fall

= relationship between acceleration and velocity in up and down motion
= how inertia affects rotational motion

- modern technology can't compare with good old one-to-one teaching

hhat did you like most about this lab?
- being able to compare human motion to physic principles
= seeing different types of motion
- working at my own speed
= working with others
= it was a change from the regular lad

= using the computer
¥hat suegestions do you have for improving this lab session?
Eliminate pickiness

- when locating center of mass, one amall area should be
acceptable not one specific point
= too much time is lost in trying to locate a single point
- make it easier to locate specific points
- allow a margin of error in calculations so it will accept 4.7
instead of 4.759
= increase error tolerance,e.g, in graphing sequence
Provide better explanations
- lab 13 too difficult for those unfamiliar with the materisl
= give more instruction on the formulas
Amprove user caontrol
= allow student to rewind back to earlier parts of the program
= provide fast forward
= if we pushed a wrong dutton, it took a while to get on track
mprove reliability of svsten
- system malfunctioned not allowing us to continue
- system IO error prevented completion of lab
- equipment failed .
- system IO error #1 P+164 I #102 kept appearing on screen
= lesson malfunctioned
- stopped at FF5 and would not continue
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Kansas State
Students' Comments
"Physics of Motion® Videodisc
{N= 11)

Mnat 2 or 3 things did you learn frop this videodisc? ‘
- motion can be defined rotationally, veritcally, horizontally
- parabolic nature of combined motions
= learned that you have to be accurate with measurements vhich is
sometimes difficult or computer won't accept entry
- learned to use videodisc system

dhat did you like most about this Jab?
- seeing live pictures helped me understand the concepts of motion

- immediate feedback
- opportunities to set my own pace

khat suggestions do you have for imoroving this lab session?
Eliminate pickipess

= certain answers had to be too precise or you couldn't continue
Provide better explanations
- provide file of formulas students can refer to
- give examples of how to do calculations
- if students get the wrong answer, there $= no clue on how to
correct it
- unclear what is expected

reliability of the svstem
- videodisc skipped part of the experiment
Correct inaccuracies
- camputer gave wrong answer to one question
- some of the angle measurements in the rotational section were
as far as 7 degrees off what we measured (we measured
three times)
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University of Nebraska
Students' Comments
"Energy Transformation" Videodisc
(N=100)

¥hat 2 or 3 things did you learn from this videodisc?
- energy losses are high; energy is dissipated by friction
- how to calculate forces, work, input energy, output energy
- energy can be transferred by several methods
- gi:d resistance is proportional to the aquare of velocity
- y 8na
- how energy is transmitted through a mechanical system
- how a bicycle works
- once a constant speed is reach, additional energy is not necessary
- all the energy aspects of riding a bike
- how to compute total work for circular motion
- knowledge of energy and work
- exact amount of work needed to ride a bike
- how to figure rolling resistance
- the mechanical advantage
- better understanding of laws of applied physics
- overall energy balance on a bike
- relationship of wind resistance to speed
- how complicated energy transformations really are

¥hat did you like most about this 1ab?
- earning extra credit points
- interesting to see the physics behind an everyday occurence
- working without pressure
- getting immediate feedback on answers
- self-pacing and flexibility .
- opportunity to learn in another way besides lecture
- ease of operation
= learning about the mechanics of a bicycle
- visuals and video footage made concepts interesting and clear

¥hat suggestions do you have for improving this lab?
Eliminate pickiness
- trying to find the exact spot (for + on hudb and how far
back the bike started on the ramp) is tedious
- it said "the bike isn't quite at the top of the ramp" no
matter what number was put in the starting height
Double check ansWers
- Some answWers are wrong
- correct wind resistance table
Provide better instructions and
- give instructions on how to use the hardware
- much time was spent trying to figure out the worksheets
- clearer directions
- provide reminders of conmands
- make a help library like VAX
- equations for solutions of functions should be more precise
- describe reasons for results and processes
- some things are confusing, e.g.,» is the work pedal
revolution the same for every gear?
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{1-2)

(3)

(4)

(5)

(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC 89

Your responses will help us improve the videodisc. A1l comments wil] be

kept confidential and will not affect your grade in this course. Please
respond candidly. ’

40yt i s

Campus: Course: __’&VW
Date: Climas & Lie
. Summer §3
Title of videodisc (check one): N\ ¢ éMﬂ"Ws)
gl) gher{listryé Tigrat‘.on 32) gheTistryéIUnknownsd .
3) Biology: Respiration fology: Climate and Life
5) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion
1. What is the general area of your major? (Mart)
W7 (1) undeclared da%(a biological sciences
e '%(2) engineering %(5) social sciences
= (3) physical scierices % 6) humanities
.LLa’ 7) other (describe):
2. What is your approximate grade point average (GPA) at this school? (W=17)
13%(1) 3.5-4.0 4) 2.0-2.4
> S(2) 3.0-3.4 —__ (5) 1.5-1.9

157(7) no GPA yet
3. What is your gender? (WM =1 )

28%1) maite
3I3%(2) female

' «
4. 1Is English your first language? \ tacin \ > 3 ¥
3371) yes
2€ 7%{(2) no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in (N=§)
Not at al} Very

- skilled skilled

X
®.Qa. using microcomputers? 1 2 3 4 5

1.8 b. using videodisc players? 1 2 3 4 5

3,1 C. typing? 1 2 3 4 5

6. Prior to this lab session, did you (Ve E) bon 't
n
No Yes Remember
a. study this same topic in another course? 1 3% 2 ar® 3 8 o
b. perform or view another lab experiment

on this same topic? 189%2 (1%3 -
¢c. perform this lab before? laye, 2 %3~

7. How miy separate sessions did you view this videodisc? (N&'€)

%1%(1) one ,\_\_2'_ (2) two = (3) three or more

How many?
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16-18)
19-21)
(22-24)

(25)

(26)

(27)

(28)

(35)

(Ve 12

8. In minutes, approximately how much time did you spend 90

a. in preparation Before you actually began working on the videodisc lab? 3

b. actually working on the videodisc? b l.§ (A&~ 130 aya)
c. outside of lab writing up a report? _=

9. The amount of time you were allowed for viewing this disc was CV =1%)
[ % (1) too much (more than necessary)

247(2) too 1ittle (How much more time was needed? )

S %3) about right ’ .

10. For this 1ab videodisc, did you work (M = l¥)

91"’ 1) alone
st 90(2) with one other person
la %0(3) with two other people

~__ (4) with more than two people
11. Has it required that you view this videodisc? (CNe(§ )

1
55T 3] he

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc): ¢ w. L&)

Not an A very
{mportant important
% reason Teason
3.3 a. hecause the professor or teaching assistant 1 2 ‘3 4 5
recommended it
8.0 b. bccause another student recommended it 1 2 3 4 5
€ c. to get additional help in an area in which 1 2 3 4 5
I am having difficulties -
&. % d. to learn more about the subject matter 1 2 3 4 5
14 e, to do better on the exams or tests 1 2 3 4 5
%.3 f. 1in order *o obtain extra credit 1 2 3 4 5
2,94 9. as 2 substitute for another assignment or test i g g : 2 g

o, h. to see what videodiscs are all about
{. other (please describe)

13. Compared to other sessions in this course, how would you rate your Vs '5)

Don't
Lower Same ‘Higher  Know
3.8 a. level of attention in this videodisc Tab? 1 2 3 &4 5 z ;
3,0 b. interest in the content of this video- 1 2 3 4 5
disc lab? )

14. what 2 or 3 things did you learn from this videodisc?




(38)
(40)

(41)

(44)
(45)

{46)

15. How effective was the videodisc in helping you

(N218)

Not at all Very Don't
< effective effective know
8.Ca. understand calculations? 1 2 3 4 5
3,5 b. understand results? 1 2 3 4 5
. understand basic principles 1 2 3 4 5
3C .
R involved?
lo. How confident did you feel  CN:t§)
Not at all Very Don‘t know/
z confident confident Doesn't app’
e, 2. using the hardware 1 2 3 4 5
1,%b. conducting the experiment 1 2 3 4 5
u ‘o €. reporting results of your 1 2 3 4 S
) experiment
«.5d. following instructions 1 2 3 4 5 ().
17. During the time you spent viewing the videodisc, did anything occur that

interferred with your carrying out the experiment?

23%1) no
2% w(2) yes.

18. What did you 1ike most about this lab?

Please describe.

19,

(V=15)

What suggestions do you have for impiroving this lab session?

20. Please indicate the extent to which you agree or disagiee with each of the

following statements

(N L€)

Strongly Strongly
ry disagree agree
J. 1 a. I %new what I was expected to learnfrom 1 2 3 &

this lab session.

3:%b. In 1ight of the effort Iput intoit, Iwas1 2 3 4 5
satisfied with what ! learned in this lab
session.

. 4c. I was bored most of the time using the 1 2 3 4 5
videodisc. ‘

t.od. I was confused most of the time usingthe 1 2 3 4 5
videodisc.

o \ €. My interest in science has increased 1 2 3 4 5
because of this lab session.

3.3 f. I would rather learn thic material in a 1 2 3 4 5
regular lab session than with a videodisc.

9.0g. I found it difficult to concentrate on the 1 2 3 4 5
course material because of the hardware.

&Fh. Ifeltas if I had aprivatetutorwhile 1 2 3 4 5
using the interactive videodisc. '

3,41. I could learn more through a “real” experi-1 2 3 4 5

ment rather than through videodiscs.
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58)

59)

32)

63)

76)

17)
19)

30)

. * Don't
_ Strongly Strongl know/
20. (Con.) disagree agreg y"ﬁbes 't
apply

5 ()

X
()

- s18) Don't

21. Did you have any problems (N=S . know/
No, Yes, very Doesn't .

g not at ali much so apply °

J ()

2.8 J. I would like more 1abs on videodisc. 1

3.1 k. If I were to use videodiscs again, I would
prefer to work alone. 1

.8 1. I wish I could get printed copies of the 1
information that was on videodisc.

é.1 m. This videodisc had too much text, too much 1
to read. ’

SN NN N
W wWww (73]
»n ohn L)
(3, v

(73]

{4 a. inserting the videodisc or computer 1 2 3
diskette?

1.t b. operating the videodisc and videodisc 1 2 4 5 ()
player? :

Vc. using the keyboard? 1 2 4 5 é ;

3 d. with the reliability of the equipment? 1 2 4 5

22. Please rate the effectiveness of the following features (M=t ,

(
Not at all Very Don't -
S effective effective know

W W [N

42 a. printed instructions on *how to begin®

&,0 b. instructions on the videodisc

a4, & C. opportunities to work at own pace

o «d. opportunities for feedback on answers

35 e opportunities to review easily any part
of the lesson

s. | f. opportunities to skip any part of the
* lesson

e g. explanations

o ¥ h. quizzes

& 0 1. visual images and action (content)

4,33. quality of the sound

« ak. quality of the video screen picture

3% 1. readibility of the text on the screen

3.0 M. overall production quality

3.,3Nn. student worksheets

€ G G G G QD D L (5] € € ¢ L W
PADRLLEEE B~ Sbpnn
gTInmuLtignuun (1, ] ;maruiunwun
—
S

b P P P b P B P [ [l ol N
NN N NN NN N NN N

23. How would you rate the u'-'-w)

too hard
too much
too advanced

o4 a. challenge of the lesson: too easy 1 2 3 4

2 b b. amount of new information: too little 1 2 3 4

2.3 ¢. level of information: too elemen-1 2 3 4
| - ’ tary .

24. Prior to this videodisc lesson, how many different videodisc Jessons
have you used in this course? ¢CN 2(3) '

e4%1) o
c?.?2§ 1 )
3) don't remember -

thuoron

25. Please make other comments about this videodicc, if you wish.
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STUDENT REACTION TO VI

Your responses will help us improve the vi

kept confidential and wi'l'l not affect your grade in this course.

. respond candidly,

(1-2) Campus: Course:
Daie:

(3) Title of videodisc (check one):

Biology: Respiration
Physics: Physics of Motion

:‘—iéi

Chemistry: Titration w§

DEODISC

deodisc. A1l comments will be

Please

Neras e,

Ciimeta ¢ LS
Fal ¢
U N 2% 3%)

2) Chemistry: Unknowns
Biology: Climate and Life

Physics: Physics of Rotational Hot'lon

93

(4) What is the general area of your major?

33 undeclared 14% (4) biological sciences
engineering 35 5) social sciences
physical scienres 3% (6) humanities

‘$370(7) other (describe):
(5) 2. What is your approximate grade point average (GPA) at this school?
as % (1) 3.5-4.0 % (4) 2.0-2.4

32% 2 3.0-3.4 —_ (5) 1.5-1.9

116 (3) 2.5-2.9 T (6) below 1.5

55% (7) no 6PA yet
. (6) 3. What is your gender?
38 %(1) mle
o (2) female
(7) 4, s English your first language?
1
(8) 2; no (what is your first language? )
5. Prior to this videodis - how would you rate your skills in
Not at all Very
7 skilled skilled
(9) .4 a. using microcomput: rs? 1 2 3 4 5
a.~4b. using videodisc players? 1 2 3 4 5
(11) 3.4C.  typing? 1 2 3 4 5
6. Prior to thic lab session, did you
Don't
No Yes Remember
(12) ‘ a. study this same topic in another course? 149% 2 43%3 §%
b. perform or view another lab experiment ' I 3%
on this same topic? 1365 2 144y °
(14) c. perform this lab before? 194 2 a%H3
(15) 7. How may separate sessions did you view this videodisc?

S * (1) one 33 ¥2) two
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3_5___ (3) three or more
(How many?




gy

94
|

8. In minutes, approximately how much time did you spend . ¢ 610 1
16-18 a. in prepaéation before you actuaily began working on the videodisc 1ab? X . |
15-21 b. actuslly working on the videodisc? i = 11S ( 30- aas)
22-24) c. outside of lab writing up a report?y = 45 (O-a»)
{(25) 9. Tae amount of time you were allowed for viewing this disc was

3%{1) too much {more than necessary)
[o% 32 too 1ittle (How much more time was needed? )
219 (3) about right

(26) 10. For this lab videodisc, did you work

¥ (1) atone

29%(2) with one other person

1 3 %3) with two other people

a 1%{(4) with more than two people

(27) 11. Was it required that you view this videodisc?
m%p; yes
2) no
12. If you were not required to view this videodisc, please {ndicate the reasons

that you chose to do so (please leave this question blank if you were required
to view the disc):

Not an A very
important important
reason " Teason
(28) a. because the professor or teaching ussistant 1 2 3 4 5
recommended it
b. because another student recommended it 1 2 3 4 5
c. to get additional help in an area in which 1 2 3 4 5
1 am having difficulties
é. to learn more about the subject matter 1 2 3 4 5
‘e. to do better on the exams or tests 1 2 ° 4 5
f. 1in order to obtain extra credit 1 2 9 4 5
g. as a substitute for another assignment or test 1 2 3 4 5
(35) h. to see what videodiscs are a1l about 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how would you rate your bor't
n
- Lower Same Higher Know

X

36) 4. a. level of attention in this videodisc 1ab? 1 2 3 4
37) 4,pb- interest in the content of this video- 1 2 3 &
disc lab?

14. What 2 or 3 things did you learn from this videodisc?




e

95

15. How effective was the videodisc in helping-you

Not a¢ all Yery Don't
3 effective effective  know
(38) 3.6 a. understand calculations? 1 2 3 4 5
3 s b. understand results? 1 2 3 4 5
(40) 3 G C. understand basic principles 1 2 3 4 5
involved?
16. How confident did you teel
: Not at all " Very Don't know/ °
4 - confident confident Doesn't anp
(41) 3,3 a. using the hardware 1 2 3 4 5 :
3.7 b. conducting the experiment 1 2 3 4 5
3,36 reporting results of your 1 2 3 4 5 .
‘ experiment ,
(44) 4,3d. following instructions 1 2 3 4 5 ()
(45) 17. During the time you spent viewing the videodisc, did anything occur that

interferred with your carrying out the experiment?

' % 1) no
2) yes. Please describe.

18. What did ycu 1ike most about this lab?

-

19. uhat suggestions do vou have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

following statements Don't -
Strongly Strongly  know/
X disagree agree Doesgln' :
: APPly
(46) 3.6 a. 1 knew what I was expacted to learnfrom 1 2 3 4 ()

this lab session. .

.¥b. In light of the effort I put into 1t, I was 1
satisfied with what 1 learned in this iab
session. .

@ 2 c. 1 was bored most of the time using the 1
videodisc.

a 1 €. 1 was confused most of the time using the 1

deodisc.

Qe lv interest in sciet..e has increased 1

because of this lab session. .

1

| 1

|

N
(7]
)
o

()

()
()

|

.7 f. 1 would rather learn this material in a
regular lab session than with a videodisc.

1., 9. 1 found it difficult to concentrate on the
course material because of the hardware.

3.3h. 1 felt as if 1 had a private tutor while
using the interactive videodisc.

N NN DN nN
W W W W W W W
H . b s b M H»
» v U " O v O

| (54) o, \i. 1 could learn more through a "real® experi- 1
| ment rather than through videodiscs.




"(s5)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(80)

Strongly

20{.. (Con.) - disagree

i 3J- 1 would Tike more labs on videodisc. 1 2 3

3.0k. If 1 were to use videodiscs again, I would
prefer to work alone. 1 2 3

3.71. I wish I could get printed copies of the 1 2 3
information that was on videodisc.

a.0m. This videodisc had too much text, too much 1 2 3
to read. :

21. Did you have any problems No

< _ not at all

1.4 a. 1qnserting the videodisc or computer 1 2 3
diskette?

{4 b. operating the videodisc and videodisc 1 2 3
player?

te} c. using the keyboard? 1 2 3

1, 4d. with the reliability of the equipment? 1 2 3

22. Please rate the effectiveness of the following festures

Fot at all
X effective

4, 3a. printed instructions on "hov to begin® 1

.*ab. {nstructions on the videodi.c 1

,,“3:. opportunities to work at own pace

3. Gd. opportunities ¢or feadback on answers

‘;,3e. opportunities to review easily eny part
of the lesson

4,5 f. epportunities to.skip any pert ef the
Tesson

3.59. explanations

3,Lh. quizzes

4 ai. visual images and action (content)

43J. quality of the sound

4 k. quality of the video screen picture

4, al. readibility of the text on the screen

& M. overall production quality

2.,L 0. student worksheets

23. How would you rate the

Pod P Pud Pud P P Dubd P [ d Pod = P
NN ~N NN MDY
W Wwww ww w WWwwww

¥

3.12a. challenge of the lesson: tooeasy 1 2 3 4
3.1b. amount of new information: too 1ittle 1 2 3 4
a.9¢- level of information: too elemen-1 2 3 4

tery

24. Prior to this videodisc lesson, how many different videodisc lessons

have you used in this course?
a3 21} 0

‘—___3}%; im't remember

25. Please mkg other comments about this videodisc, 1f you wish.
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agree Doesn)‘

&pp

4 5 ()
4 5

IR

4 5 ().

Don't;

SLhHhr0 &

bbb 2 DELLAM

T

know/ ¢
Yes, very Doesn'::
much so  apply °
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5
:
Very Dcn‘z,:g
effective know .f
5
5
5
5
5 .
5 ()
5
5
5
5
5
5
5
5
too hard
too much

too advanced




(6)

(7)

(8)

(9)

(10)

(12)

(13)

(15)

19-21
22-24)

(25)

516-18
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STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE
Your responses will help improve these activities. Please respond candidly.

Campus: Vevrasia Course: io\
Date: e Title o sessTon: _caimcmy ¢ Cife
1. What is the general area of your major? . NYae
3% (1) undeclared % (4) biological sciences
iz} engineering 5) social sciences
13% (3) physical ~ciences 6) humanities
S®(7) other (describe: )
2. What is your approximate grade point average (GPR) at this school?
2;"0 1) 3.5-4.0 4) 2.0-2.4
2 3.0-304 5 1.5’1.9
3) 2.5-2.y 6) below 1.5
2% (7) no GPA yet
3. What is your gender?
&‘:il mle
4 »(2) female
4. 1s English your first language?
lbobilg yes
2) no {what is your first language? )
5. " how would you rate your skills in:
Not at all Very
X skilled skilled
@3, using microcomputers? 1 2 3 4 5
20 Db. using videodisc players? 1 2 3 L § 5
3.3¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you:
Don't
No Yes remember
a. study this same topic in another 1He% 243% 3 W 7o
course?
b perform ansther 1ab on this same 1 3T 1% 3 4%
topic
c. perform this lab before? 199% 2 4% 3 3%
7. In minutes, approximately how much time did you spend: (renie O < 60)

.. :n 3;: rgog sett:ng wp :?d prepa;:ng to ci:ondut?:t the experiment? Y= 14.§
- in this 1ab session working on the experiment? Y = 141 (ra - 1
. outside of ab writing up the report? £ 294 Cracnge o -y € '

8. The amount of time alloted for t;lis lab session was:

_'1_:(1 too much (more than necessary)
i2 too 1ittle (How much more time was needed?
EB 3) about right 2 4 4

5 s




(26) 9. For this ab s2ssion, did you work:
) 35% (1) alone .
23% (2} with one other person
Lne 3§ with two other people
An®(4) with more than two people (How many? _ )
10. Compared tc other lab sessions in this course, how would you rate your:
g Lower  Same Higher Don't kn
{27 3.4 a. Tevel of attention in this lab session? 1 2 3 4 5 { ;
28 3.2 b. interest in the content of this lab 1 2 3 4 5
session? '
11. What 2 or 3 things did you Vearn from this lab session?
12. How effective was the lab session in helping you:
Not at all Very Don't kn
< effective effective Doesn't app
(29) 2.9 a. understand calculations? 1 2 3 4 5 () ;
3.5 b. understand results? 1 2 3 4 5 i ;
(31) 3-8 c. understand basic principles 1 2 3 4 5
involved?
13. How confident did you feel:
Kot at all Very Don‘t kn
K confident confident Doesn't app
(32) 3% a. using the equipment? 1 2 3 4 5
3.0 b. following instructions? 1 2 3 4 5
3.S €. conducting the experiment? 1 2 3 4 5
(35) 2.4 d. reporting resultsof your 1 2 3 4 5 (
experiment?
(36) 14. During the lab session, did anything occur that interferred with your carryi:
out the experiment?
t9 '-51; no
1L ™ (2) yes. Please describe.

15. What did you 1ike most about this lab session?

‘ | 245




(37)

(44)

(45)

16. What suggestions do you have for improvirg this lab session?

17. Please indicate the extent to which you agree or disagree with each

of the follwoing statements:

Strongly

3 disagree.

3.5 a. I knew what I was expected to learn 1 .' 2
from this lab session.

3. b. in view of the effort I put into it, 1 2
1 was satisfied with what 1 learned
in this lab session.

Q- c. 1 was bored most of the time in this 1
lab session.

®-3 d. 1 was confused most of the time in |
this Yab session.

Q-0 e. My interest in science has increased 1
because of this lab session.

.6 f. 1 feel that manipulation of apparatus 1
increased my understanding of lab
concepts.

1.5 g. 1 had difficulty trying to figure out
how to set up the equipment.

®.3 h. 1 think simulations or videotapes of
experiments would be just as effective
in learning the mater{al.

N N NN

-
NN

18. Did you viev a videodisc on the topic of this lab?

100" (1) no
e (2) yeas
{3) don't remem:er

Thank you for your comments.
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(1)
(2)
(3-6)

(7-8)

(9)

(10)

(1)

(12)

(13)

(14)

Campus: NEh-asi & y = 23
Course: Qihmg\ -
Date:
1. What is the area of your major?
84 "»(1) undeclared 9‘ 4) biological sciences
4%(2) engineering — 4§ %(5) social sciences
3) physical sciences 4%(6) humanities
2S5 %(7) other (describe):
2. What §s your approximate grade point average (éPA) at this school?
_\3_‘::(1) 3.5-4.0 ™) 2.0-2.4
A 300"304 5 1 5'1 9
2 2A3) 2.5-2.9 __._ (6) below 1.5
39.%(7) no GPA yet
3. Durihg this course, how many different videodiscs did you use?
none
one
LQD_'*
4. What is your gender?
3 "‘51 mle
(,;"5 (2) female
5. 1Is English your first language?
loo"i ;yes
2) no (What §s your first language? )
6. How helpful to you were each of the following in learning the subject matter
of this course?
Didn't Use/
Not &t all Very Doesn't
X Helpful Helpful Apply
34 a. videodiscs 1 2 3 4 5 i g
S.t b. lab manual 1 2 3 4 5
3. c. textbook or reading 1ist 1 2 2 4 5
3.0d. lectures 1 2 3 4 5
3,4 e. laboratory sessions 1 2 3 4 5
3.3 T. teaching assistant or lab assistant 1 2 3 4 5
3.2 9. section meetings 1 2 3 4 5
3.2 h. lab reports 1 2 3 4 5
i. other (please describe) 1 2 3 4 5
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Student End of Course Questionnaire

Your responses will help improve aspects of this course. Please respond l
candidly.




(1-2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(18)
(15)

4

STUDENT REACTION TO VIDEODISC

101
Your responses will help us improve the videodisc. A1l comments will be

kept confidantial and will not affect your grade { .
respond candidly. your grade in this course. Please

Campus : &\PQAG Course: _Rioldgy
Date: Climakxe & Lfe
CV 40)

Title of videodisc (check one):

1) Chemistry: Titration 2) Chemistry: Unknowns
3) Biology: Respiration 4) Biology: Climate and Life
5) Physics: Physics of Motfon 6) Physics: Physics of Rotatfonal Motion

1. ¥hat is the general area of your major?

10%(1) undeclared Yo % (4) biological sciences
2) engineering 5) social sciences
5%(3) physical sciences - 3%(6) humanities

3 3%(7) other (describe):

2. What is your approximate grade point average (GPA) at this school?

IS % 51 3.5-4.0 4) 2.0-2.4

3590 2 300"304 5 105“109
g %(3) 2.5-2.9 6) below 1.5
TSe®(7) no 6PA yet

3. What {is your gender?

35 % (1) mle
oSt (2) female

4. 1Is Engiish your first language?

G5 % (1) yes ‘
3 §2) no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in
Not at all Very
c skilled skilled
{+§ a. using microcomputers? 1 2 3 4 5
oy 5. using videodisc players? 1 2 3 4 5
2.9 ¢ typing? 1 | 2 3 4 5

6. Prior to this lab session, did you
Don't
No Yes Remember

a. study this same topic in another course? 1 3% 2 33%3
b. perform or view 2nother lab experiment

on this same topic? . 1G5% 2 % 3
c. perform this lab before? lioo% 2 3
7.  How mq?y separate sessions did you view this videodisc?
G¥%(1) one 2 % (2) two (3) three or more
— - (How many?




16-18)
19-21
22-24

(25)

(26)

(27)

(28)

(35)

36)
37)

8. In minutes, approximately how much time did you spend (o- S ¥)

a. in preparation before you actually began working on the videodisc 1ab?X=a4 :H

b. actually working on the videodisc? 4 °
c. outside of lab writing up a report? "§ 5 6 -39

9. The anount of time you were allowed for viewing this disc was

g 1 too much (more than necessary)
[® %(2) too 1ittle (How much more time was reeded? )
3.5 %(3) about right

10. For this lab videodisc, did you work

%"0 (1) alone
% (2) with one other person
3) with two other people
4) withk more than two people

11. Uas it required that you view this videodisc?
"1 .
yes
AR

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):

Not an A very
jmportant important
reason Teason
a. because the professor or teaching assistant 1 2 3 4 5
recommended it
b. because another student recommended it 1 2 by 4 5
c. to get additional help in an area in which 1 2 3 4 5
1 am having difficulties
d. to learn more about the subject matter 1 2 3 4 5
e. to do better on the exams or tests 1 2 3 4 5
f. 1in order to obtain extra credit i 2 3 4 5
g. as a substitute for another assignment or test 1 2 3 4 5
h. to see what videodiscs are all about 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how wouid you rate your Don't
n
- Lower Same Higher  Know
X
3.0a. level of attention in this videodisc 1ab? 1 2 3 4 6§ i ;
aab. interest in the content of this video- 1 2 3 4 5

disc lab?’
14. What 2 or 3 things did you learn from this videodisc?
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(38)
(49)

(41)

(44)
(45)

{46)

15. How effective was the videodisc in helping you

103

. Not at all Very Don't
4 effective effective know
&-Y a. understand calculations? 1 2 3 4 5
§.3-b. understand results? 1 2 3 4 5
3,0 C- understand basic principles 1 2 3 4 5
‘ involved?

16. How confident did you feel

: Not at all Very Don't know/
Y confident confident Doesn't appl
3 3&. using the hardware . 1 2 3 4 5
3 \ b. conducting the experiment 1 2 3 4 5
3 "c. reporting results of your 1 2 3 4 5
ex?eriment
a.bd. following instructions 1 2 3 4 5 ()

17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?

%)
22; yes. Please describe.

18. What did you 1ike most about this lab?
19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the
following statements
) Strongly strongly
e disagree agree

3.2 8. T knew what ] was expected to learn from 1 2 3 4
this lab session.

&-¥b. In Vight of the effort I put into it, ] was 1
satisfied with what 1 learned in this lab
sessfon.

Al c. I was bored most of the time using the
videodisc.

aed. 1 was confused most of the time using the

jdeodisc.
l‘r interest in science has increased

N
W
E -3
o

w w

al e,

“w

1

1

1

because of this lab session.

3.4 f. I would rather learn this material 1n a 1
regular lab session than with a videodisc.

& bg. 1 found it difficult to concentrate on the 1
course ::aterial because of the hardware.

&Qf h. 1 felt as if I had a private tutor while 1

. using the interactive videodisc.

3. b 1. 1 could learn more through a “real® experi- 1
ment rather than through videodiscs.
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(85)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(80)

T e

Strongly Strongly

Rl

. 3‘
104

n':
know,

2% (Con.) disagree agree Doesn': -

a-eJd. I would 1ike more labs on videodisc.

3.3 k- If I were to use videodiscs again, I would
prefer to work alone. )|

341. I wish I could get printed copies ot the 1
irformation that was on videodisc.

.am.  This v;deodisc had too much text, too much
to read.

5

(A S X 3 X B X )
W wWww w
H b o

5
5
5

[ 2V ]

21. Did you have any problems

appl,
()

-
() .

Don't 4
know/ i

No, Yes, very Doesn't

not at all ) much so

5

x

+3 a. finserting the videodisc or computer | 2
diskette?

-4 b. operating the videodisc and videodisc 1 2
player?

1.3 ¢. using the keyboard? 1 2

5
5
3.0d. with the reliability of the equipment? 1 2 5

WWw W w
o » N

22. Please rate the effectiveness of the following features

Not at all Very
effective effective

ﬂ

printed instructions on "how to begin"
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson

opportunities to skip any part of the
lesson

explanations

qQuizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
readibility of the text on the screen
overall production quality

student worksheets
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ﬁ?. How would you rate the

too hard
too much

2.98. challenge of the lesson: too easy 1 2 3 4

a.t b. amount of new information: too little 1 2 3 4

}pc. level of information: too elemen-1 2 3 4
tary

24. Prior to this videodisc lesson, how many different videodisc lessons
have you used in thic course? -

v

why
::f: 3) don't remember

25. Please make other comments about this videodisc, 1f you wish.

too advanced

a»wg
()

()
I8

Don't E
know

-
L=




(32
(5)

(6)

(7)

(8)

(s)

(10)
(12)

(13)

(15)

(16-18)
(19-21)
(22-24)

(25)

10

STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE

Your responses will help improve these activities. Please respond candidly.
Empon o

Cmﬁus: _ Course: qabg .

Date: Y Title of Lab Sessivn: _ s
imaXs, ® Lt .

1. What {s the general area of your major? %,3" ~ 44 $ hocka-ts

1 %(1) undeclared 44% (4) biological sciences
3'\{2 engineering <=9 (5) social sciences
2.32(3) physical sciences 6) humanities
L%
2. What is your approximate grade point average (GPA) at this school?

7) other (cescribe: __ )
37(1) 3.5-4.0 ©75(4) 2.0-2.4
JToT .H 3.0-3.4 — (s
1 3 205'209 6

105.1«9
L4277

below 1.5
no GPA yet

3. What is your gender?

%
%ﬂ' 8 ::::le

4. 1Is English your first language?
loo%

il} yes
2) no (what is your first language? - )

.

5. . how would you rate your skills in:

¥ Not at a1 Yer,
skilled skilled

s
s
5

19 a. using microcomputers? !
.¥ b. using videodisc players? 1
3.a c. typing? 1

6. Prior to this lab session, did you:

NN N
I W W
X K _J

Don't
No Yes remember

a. study this same topic in arother 1 43% 2 43% 3 4%
course?

b. per:o;ln another 1ab on this same 1 4% 2 (A% 3 14 %
topic

c. perform this lab before? 1 GL% 2 a% 3 &%

7. In minutes'. approximately how much time did you spend: o- $o)
a. 1in the room setting up and prepuring to conduct the experiment? %= I%
- b. in this lab session working on the experiment? X: Q& b -160 mnsd
c. outside of lab writing up the report? x =3a { ©O=150 mi~)
8. The amount of time alloted for this lab session was:
*(1) too much (more than necessary)
3 23 t00 1ittle (How much more time was needed? )
5 3. »(3) about right .
252




(26)

(27
(28

(29)
(31)

(32)
(35)

(36)

9. For this lab sessfon, did you work:
4% (1) atone
% (2) with one other person
»(3) with two other people
i.hl; 4) with more than two people (How many? )
10. Compared to other lab sessions in this course, how would you rate your:

x " lower  Same  Higher bon't kn

3.2 2. level of attention in this lab session? 1 2 3 & 5 5 )

J.ab. inte:es; fn the content of this lab 1 2 3 4 5 )
session

11. wWhat 2 or 3 things did you learn from this lab session?

12. How effective was the lab session in helping you:

- "ot at al} Very Don't kni
'S « ffective effective Doesn't app
&.% a. understand calculations? 1 2 3 4 5 )
3.1 b. understand results? 1 2 3 4 5 }
3.3 C. understand basic principles 1 2 3 4 5
involved? )

13. How confident did you feel:

2 Not at all Very Don't kn

confident confident Doasn't app’

3.-F a. using the equipment? 1 2 3 & 5

3.+ b. following instructions? 1 2 3 4 5

s.,a €. conducting the experiment? 1 2 3 4 5

3.0 9. reporting results of your 1 2 3 4 5

experiment?

14. During the lab session, did anything occur that interferred with your carryi
out the experiment? -

ES% il no
id 7 (2) yes. Please describe.

15. What did you Vike most about this lab session?
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(37)

(44)

(45)

107

16. what suggestions do you have for improving this lab session?

17. Please indicate the.extent to which you agree or disagree with each
of the follwoing statements:

X Strongly Strongly Don
disagree. agree kno:
-9 2. 1 knew what I was expected to learn 1 2 3 4 5 (
from this lab session.
3.3 b. In view of the effort I put into it, 1 5 (
1 was satisfied with what I learned
in this lab session.
b c. 1 was bored most of the time in this
lab session.
& & d. 1 was confused most of the time in
. this lab session.
. - e. My interest in science has {acreased
because of this lab session.
3.Cf. 1 feel that manipulation of apgaratus
increased my understanding of lab
concepts.
.8 g, I had difficulty trying to figure out
how to set up the equipment.
3.3 h. 1 think simulations or videotapes of
experiments would be just as effective
in learning the material.

N
(7]
»

[ S
() ‘ () () ()
o o N N
(3, (3, (3, (3,
—— —— —— —

[ I
N N
w W
P T -
o
e gy

18. Did vou view a videodisc on the topic of this lab?
ﬂg;gl) Ro
iy ™2) yes

e (3) don't remember

Thank you for your comments.
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(1-2)

(3)

(4)

(5)

(6)

(9)
(11)

(12)

(14)
(15)

=

STUDENT REACTION TO VIDEODISC 108

Your responses will help us improve the videodisc. A1l comments will be
kept confidential and w'm not affect your grade in this course. Please

respond candidly.
Campus:

Date:

Title of videodisc (check one):

(1) Chemistry: Titration 2) Chemistry: Unknowns
X, 53; Biology: Respiration 4) Biology: Climate and Li{fe
5) Physics: Physics of Motion 6) Physics: Physics of Rotaticnal Motion
1. What is the general area of your major? <N=%)
{3+% (1) undeclared e (4 biological sciences
13 (2) engineering [w % (5) social sciences
33 9 (3) physical sciences —_ (6) humanities
7) other (describe):
2. What is your approximate grade point average (GPA) at this school? cu=<
o5 i — {121
as - .
13 9(3) 2.5 — %6 below 1.5
7) no GPA yet
3. What is your gender? (v=v)
et¥ (1) mle
3390 (2; female
4. 1Is Englich your first language?
$3% (1) yes cwde
1=%(2) no (what is your first language? _ )

5. Prior to this videodisc how would you rate your skills in (w=«?

Not at &1 Very
skilled skilled Y
a. using microcomputers? 15% 2.%% 3.1%4 3% 5~ ": S
b. using videodisc players? l1e3% 2 ¥ 3 ~ 4 3b5- :
c. typing? 1% 257%3 139, 4 ;+%531% 3.3
6. Prior to this lab session, did you (N=57
Lon't
No Yes Remember
a. study this same topic in another course? 165% 2 «5% 3
b. perform or view another lab experiment . 4
on this same topic? 193% 2% 3
c. perform this lab before? 1 0 2 3
7. How miy separate sessions did you view this videodisc? .~=5 :
597 (1) one (2) two ___ (3) three or more
i — (How many?
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16-18
19-21
22~-24

(25)

(26)

\27)

.28)

35)

8. fn minutes, approximately how much time did you spend (V= 5)

-7 b. actually working on the v'deodisc? ¥ b (40 - 1D
- €, -out;ide of lab writing up a report?” —

§ ~ " .a. 1in preparation before you actually began working on the v1>deodisc lab? &

9." ‘The amount of time you were allowed for viewing this disc mas (N=6")

a0% (1) too much (more than necessary) ) )
= _-(2) too Tittle (How much more time was needed? )
+0 %0 (3) about right -

0

10. For this lab videodisc, did you work ( N =t ) \
©6% (1) alone '

"(2) with one other person
3) with two other people
4) with more than two people

11. Was it required that you view this videodisc? (r=+)

Ctm——

__51 yes
(obte (2) no

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank 1f you were required
to view the disc): ) .

Not an A very
important - important
K3 . reason "~ reason
2% a. because the professor or teaching assistant 1 2 3 4 5
recommended it - , .
& b. because another student recommended it 1 2 3 4 5
1.0 ¢c. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
a.0 d. to learn more about the Subject matter 1 2 3 4 5
t+ X e. to do better cn the exams or tests 1 4 3 4 5
4.3 f, 1in order to obtain extra credit "1 2 3 4 5
1.0 9. as & substitute for another assignment or test 1 2 3 4 5
3.3 h. to se2 what videodiscs are all about 1 2 '3 4 5
1. other (please describe) T .
13. Compared to other sessions in this course, how would you rate your Wze) o "t '
. n .
X Lower Same  Higher Know -
35 a. 1level of attention fn this videodisc 1ab? 1 2 3 4 5 { ; :
i bb ;;:ter*s:;n the content ¢f this video- 1 2 .3 4 5 o
sc la .. o el

o e
AU

.'0".:\.‘,.: e ... L.

. 3 s °
wmeinesns e YR .

14. What 2 or 3 things did you learn from this videodisc? | .

?

56
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- . . 110

15. How effective was the videodisc in helping you

Not at all Very Don't
< ‘ effective effective know
(38) S.5.2. understand calculations? 1 2 3 4 5 ( ;
8 ob. understand results? 1 2 3 4 5 (
(40) q‘_c. understand basic principles 1 2 3 4 5 ()
= involved? :

16. How confident did you feel (Nz= &)

Not at all Very Don't know/
confident confident Doesn't appl
(41) 3.¥ a. using the hardware 1 2 3 4 5
3.« b. conducting the experiment 1 2 3 4 5 ’
3.3 C reporting results of your 1 2 3 4 5 )
) experiment .
(44) 3.3 d. following instructions 1 2 3 4 5 ()
(45) 17. Dhring the time you spent viewing the videodisc, did anything occur that

interfe:red with your carrying out the experiment? (~ =z &)

50%(1) no
30%(2; yes. Please describe.

18. What did you like most about this lab?

19. What suggestions do you have for improving this lab session?

20. Please indicate the extent t, which you agree or disagree with each of the

following stztements (N=V\ ) Don't
Strongly Strongly  know/
=z disagree agree Doesn't
apply
(46) 3.% 2. I knew what I was expected to learnfrom 1 2 3 4 ()
this lab session. ’
3.0 b. In light of the effort I put into it, Iwasl1 2 3 4 5 ()
satisfied with what I learned in this lab
session.
a.3 c. I was bored most of the time using the 1 2 3 &4 5 ()
videodisc.
8-S d. I was confused most of the time usingthe 1 2 3 4 5 ()
- videodisc.
¥ e, My interest in science has fincreased 1 2 3 4 5 ()
because of this lab session.
3.5 f. I would rather learn this material in a 1 2 3 4 5 2
regular lab session than with a videodisc.
."Fg. 1 found it difficult to concentrate onthe 1 2 3 4 5
course material because of the hardware. )
3.0h, 1 felt as if 1 had a private tutor while 1 2 3 4 5
using the interactive videodisc. ' 5 i
54) 3.3 1. 1 could learn rore through a “real® experi- 1 2 3 4 5

ment rather than through videodiscs.
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1

. JDon
_ Strongly Strongly “Rnow
20. (Con.) disagree agree  Doesn' -
) app!
'35) 3.3 j. I would like more labs on videodisc. 1 5 ()
3.3 k. If I were to use videodiscs again, I would .
prefer to work alone. 1 5 { ;
3.¥1. T wish I could get printed copies of the 1 5
information that was on videodisc.
(58) "+ m. This videodisc had too much text, too much 1 5 ()

to reac.

. Don't

21. Did you have any problems (V= 8) know/
No, Yes, very Doesn't

not at all much so apply

5 ()

TN NN n
W ww w
» am »

*
'59) 2.0 a. inserting the videodisc or computer 1 2 4
diskette? :
I.% b. operating the videodisc and videodisc 1 2 4 5 ()
player?
2 4 5 i g
4 5

22. Please rate the effectiveness of the following features (V= w)

I¥ c. using the keyboard? ' 1
62) i.¢ d. with the reliability of the equipment? 1 2

W w w

Not at all Very Don't
effective effective  know

-

rfowws © bugur g
TWAWGE ™ G ey QN

33) printed instructions on "how to begin®
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson i
opportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
readibility of the text on the screen
overall production quality

student worksheets
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23. How would you rate the (V= v)
" too hard

5
5 too much
5 too advanced

7) 3.0 a, chi'l‘lenge of the lesson: too easy 1 2 3 4
2. db. amount of new information: too 1ittle 1 2 3 4
9) s =C. level of information: too elemen-1 2 3 4
. 20': . t‘ry -

0) 24. Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course? (M=

.&@;1 0

\

2) 1
3) don't remember

25. Please make othe} comments about this videodisc, if you Qish:
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STUDENT REACTION TO VIDEODISC RO H

Your responses will help us improve the videodisc. A1l comments will be

kept confidential and will not affect your grade in this course. Please
respond candid‘ly :

(1-2) Campus: Course: walg
Date: ' ?‘ rahon
(3) Title of videodisc (check one): C” 4 ',q Stve -*8)
Chemistry: Titration 2) Chemistry: Unknowns
Biology: Respiration 4) Biology: Ciimate and Life
Physics: Physics of Motion Physics: Physics of Rotaticnal Motion
(4) 1. What fs the general area of your major?
<2’ (1) undeclared ' 51 %(4) biological sciences
engineering T£%4(5) social sciences
3) physical sciences t+(6) humanities
_ :bo 7) other (describe):
(8) 2. What is your approximate grade point average (GPA) at this school?
4% (1) 3.5-4.0 & ™>(4) 2.0-2.4
ﬂi b 2 3-0'3-4 5 105’109 i
7) no GPA yet
(6) 3. What is your gender? '
44 e 41; male
g1 15(2) female
(7) . 4. 1s English your first language?
- 2ol
(8) T3 %(2) no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in
Not at all Very
T skilled skilled
(9) a.© 3, using microcomput: rs? 1 2 3 4 5
1.9b. using videodisc players? 1 2 3 4 5
(11) 83 c. typing? 1 2 3 4 5
6. Prior to this lab session, did you
Don't
< No Yes Remember
(12) * 1% 8. study this same topic in another course? 130% 263%33%
1.9b. perform or view another lab experiment . .
on this same topic? 115% 2¢563
(14) 1.9¢. perform this lab before? 1i18% 2 £ 3
(15) 7. How mq'} separate sessfons did you view this videodisc?
9% (1) one 3 % (2) two (3) three or more
4= — - (How many?

« ' 239




159-21
22-24

(25)

;16-18

(26)

(27)

(28)

(35)

i3

8. In minutes, spproximately how much time did you spend

b. actually working on the videodisc? X=3#® L=l miaphe
c. outside of lab writing up a report?s 3 t"s 4;“.;.:»\:2)

9. The amount of time you were allowed for viewing this disc was

A% (2) too 1ittle (How much more time was needed? )
fa about right
10. For this lab videodisc, did you work

3% g%i too much (more than necessary)
3

21 % (1) alone
aﬂo 2) with one other person

319 (3) with two other people
«0% (4) with more than two people

11. Nas it required that you view this videodisc?

I o

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please ieave this question blank if you were required
to wiew the disc):

Not an A very
{mportant importent
3 reason _ Teason
>\ a. because the professor or teaching assistant 1 2 3 4 5
recommended it
1.8 b. because another student recommended it 1 2 3 4 5
L ec. to get additional help in an area in which 1 2 3 4 5
1 am having difficulties
5.5d. to learn more about the subject matter 1 2 3 4 5
a.1e. to do better on the exams or tests 1 2 ? 4 5
t.af. §n order to obtain extra credit 1 2 s 4 5
. #g. as a substitute for another assignment or test 1 2 3 4 5
2.9h. to see what videodiscs are all about 2 3 4 5

i. other (please describe)

13. Compared to other sessions in this course, how would you rate jour

Don't
z Lower Same Higher Know
3.2 a. level of attention in this videodisc 1ab? 1 2 3 4 5 i ;
3.2 b. interest in the content of this video- 1 2 3 4 5

’ disc lab?
14. What 2 or 3 things did you learn from this videodisc?

260
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ey
LN
B

(38)
(40)

(41)

(44)

{45)

(46)

following statements Don't
Strongly Strongly  know/
< disagree agree Doesn'
‘ apply
3.6 a. I knew what I was expected to learnfrom 1 2 3 4 ()
this lab session.
3.¥ b. In light of the effort I put into it, I was 1 2 3 4 5 ()
satisfied with what I learned in this lab
session.
@R ¢c. I was bored most of the time using the 1 2 3 4 5 ()
videodisc.
'3 d. 1 was confused most of the time using the 1 2 3 4 5 ()
{deodisc.
Q.3 e {nterest in science has increased 1 2 3 4 5 ()
because of this lab session.
3.%f. 1 would rather learn this material in a 1 2 3 4 5
regular 1ab session than with a videodisc.
. g. I found it difficult to concentrate on the 1 2 3 4 5
course material because of the hardware.. .
Q.7 h. Ifelt as 1f I had a private tutor while 1 2 3 4 5
. using the interactive videodisc. '
8.5 1. 1 could learn more through a “real" experi-1 2 3 4 5

15. How effective was the videodisc in helping you

Not at ali . Very Don't
z evfective effective know
8 a. understand calculations? 1 2 3 4 5
3.5 b. understand results? 1 2 3 4 5
39 €. understand basic principles 1 2 3 4 5
) involved?
16. Hew confident did you feel i
Not at all Very Don't know/
- confident cenfident Doesn't app’
3.% a. using the hardware ! 2 3 4 5
3. 4b. conducting the experiment 1 2 3 4 5
3.8 c. reporting results of yoi~ 12 3 4 5
experiment i g
4,0d. following instructions 1 2 3- 4 5 ()

17. During the time you spent viewing thé videodisc, did anything occur that
interferred with your carrying out the experiment?

3% (1) no
2% J(2) yes. Please describe.

18. What did you 1ike most about t.is lab?
19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

ment rather than through videodiscs.
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et

" (55)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(80)

20.
3. M
Q.9

3.2

19 m. This videodisc had too much text, too much

21.

X
L3

103

1.0
[P Y

22.

35f. copportunities to skip any part of the

3.%h. quizzes
3.ai. visual images and action (content)
aeJ. quality of the sound

2s.

3.3 k.
3.91. readibility of the text on the screen
=1

115

Don'*

Strongly Strongly  kno

(Con.) disagree agree Doesn’
app’

5 ()

4

4 5 (

4 5 (

4 5 ()
Don't

Did you have any problems know/

; No, Yes, very Doesn'
not at all much so  apply

5 ()

s ()
SRS

J. 1 would Tike more labs on videodisc. 1

k. If I were to use videodiscs again, I would
prefer to work alone. 1

1. 1 wish I could ger printed copies of the 1
information that was on videodisc. .

N N N
W Ww w

to read.

a. finserting the videodisc or computer 1 2
diskette?

b. operating the videodisc and videodisc 1 2
player? .

c¢. using the keyboard? 1 2

d. with the reliability of the equipment? 1. 2

WWw W w
o H o

Please rate the effectiveness'of tl.e following features

Not at all Very Don*- -

effective effective know

a. printed instructions on “how to begin" 1

b. 1instructions on the videodisc 1

C. opportunities to work at own pace

d. opportunities for feedback on answers

e. cpportunities to review easily any part
of the lesson ()
lesson

g. explanations

quality of the vides screen picture

i. overall production quality
n. student worksheets

LW W W W W W W W w QL WL L L W
oot onn w oo

G=b pmb Pub Pb B Pmb Pt Pb [ d b=t P=b pt
NN N DN
o n LR _X_F ¥ _J

How would you rate the

too hard
too much
too advanced

a. challenge of the lesson: too easy 1 2 3 4

b. amount of new information: too little 1 2 3 4

c. level of information: too elemen- 1 2 3 4
tary

Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course?

a3 %(1) o
3b(2)1
3) don't remember

Please make other comments about this videodisc, if you wish.

nowm
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(

5)
(6)

(7)

(8)

(9)

(10)
(12)

(13)

(15)

(16-18)
19-21)
22-24)

(25)
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STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE
Your responses will help improve these activities. Plaase respond candidly.
Campus : G Berueliy Course: 7=
Date: Title of Lab ?Ession:

1. What is the general area of your major?

CN ¥ 10 soats

' Qe (1) undeclared 80 %{4) biological sciences

o #ogzz engineering 5) social sciences

{3) physical sciences 6) humanities

10 %(7) other (describe: )
2. What is your approximate grade point average (GPA) at this school?
LTS /S
10 % (1) 3.5-4.0 3D "*(4) 2.0-2.4
2H
. .5-2. ow l.
7) no GPA yet

3. What is your gender?
%
6O *(1) male
gg_o& female

4. 1Is English your first language?

a0 51; yes
[O(2) no (what §s your first language? )
5. ) hovt would you rate your skills in:
- Not at all Very
X skilled skilled
@.la. using microcomputers? i 2 3 4 5
1.9b. using videodisc players? 1 2 3 4 5
Q.9¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you:
Don't
No Yes remember
a. study this same topic in another 1 80% 2 10% 3 0%
course? ’ 5
b. perform another 1ab on this same 1 §0% 2 3 e
topic?
c. perform this 1ab before? 1/00% 2 3

7. In minutes, approximately how much time did you spend: O s-»“““)
a. 1in the room setting up and preparing to conduct the experiment? X s S
b. in this lab session working on the experiment? X = (I8 (GO~ 130 mmins)
c. outside of lab writing up the report? X 363 (ao 90 mins)

8. The amount of time alloted for tfmis lab sessfon was:
(1; too much (more than necessary)

*42 too littie (How much more time was needed? )
% 3) about right -
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(26)

()

(29)
(31)

(32)
(35)

(36)

T e
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9. For this 1ab session, did you work:

(1) alone

,LQ__" 2) with one other person
<o (3) with two other people
20%(4) with more than two people (How ‘many? )

10. Compared to other lab sessions in this course, how would you rate your:

< Lower  Same Higher Don't kn:
3.63. level of attention in this lab session? 1 2 3 4 5 s ;
3.3b. inte;ess in the content of this lab 1 2 3 4 5
session?

11. What 2 or 3 things did you learn from this ‘Ial; session?

12. How effective was the 1ab session in helping you:

Not at all Very Don't kn
X effective effective Doesn't app
R-93. understand calculations? 1 2 2 4 5 ()
3.3+ b. understand results? 1 2 3 4 5 é ;
3.4, C- understand basic principles 1 2 3 4 5
involved?
13. How confident did you feel:
- Not at all Very Don't kn
X confident confident Doesn't app
3.53. using the equipment? 1 2 3 4 5
3.9b. following instructions? 1 2 3 4 5
3.8 €. conducting the experiment? 1 ? 3 4 5
w9 d. reporting results of your 1 2 3 4 5

experiment?

14. During the lab session, did anything occur that interferred with your carryi;
out the experiment?

1001 (1) no
52 yes. Please describe.

15. What did ;you 1ike most about this lab session?
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16. What suggestions do you have for improving fhis lab session?

17. Please indicate the extent to which you agree or disagree with each
of the follwoing statements:

Strongly Strongly Don
Y disagree‘, agree kno
(37) 3.% a. I knew what I was expected to Jearn 1 . 2 3 4 s (

from this lab session.
3.5 b. In view of the effort I put into it, 1
1 was satisfied with what I learned -
. in this 1ab session. .
2 5c. 1 was bored most of the time in this 1
lab session.
}.#d. I was confused most of the time in 1
1
1

~n
w
On

5 (

this lab session.

q-He. My interest in science has {ncreased
because of this lab session.

3.0f. 1 feel that manipulation of apparatus
increased my understanding of lab
concepts.

Q. V9. 1 had difficulty trying to figure out
how to set up the equipment.

(44) a4 h. 1 think simulations or videotapes of

experiments would be just as effective
in learning the mater{al.

N D NN
W W W W
H & b M
gr O o v
e T e

[
N N
(72 7
P _ T )
v wm
—~ e~

(45) 18. Did you view a videodisc on the topic of this lab?
100%(1) no
(2) yes
(3) don't remember

Thank you for your comments.
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(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)

STUDENT REACTION TO VIDEODISC

Your responses will help us improve the videodisc. A1l comments will be

kept confidential and will not affect your grade .
respond candidly. your grade in this course. Please

Campus: " Course: __NeorasWey
Date: hSP{P L)
. Fall €5 \ Q
Title of videodisc (check one): - (NS S v *
1) Chemistry: Titration 2) Chemistry: Unknowns
y”’(3) Biology: Respiration 4) Biology: Climate and Life .
5) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion
1. What is the general area of your major?
a3 % 1; undeclared “"=(4) biological sciences
2) engineering €% (5) social sciences
,E} 3) physical sciences 6) humanities

7) other (describe):
2. What fs your approximate grade point average (GPA) at this school?

1§ % 51 3.5-4.0 4) 2.0-2.4
ﬂs 2 300'304 5 1.5'1.9
—LL°(3) 205'2.9 6 b&]W 105

25%(7) no 6PA yet

3. What is your gznder?

‘i3”‘§1 mle
2) female
4. 1s English your first language?
1o % (1) yes
52} no (what is your first language? )
5. Rrior to this videodisc. how would you rate your skills in
Not at all Very
'Y skilled skilled
3, ©a. using microcomputcrs? 1 2 3 4 5
& ¥ b. using videodisc players? 1 2 3 4 5
3.5 c. typing? 1 2 3 4 5
6. Prior to this lab session, did you

Don't
No Yes Remember

a. study this same topic in ancther course? 143% 211% 3 3% %
b. perform or view another lab experiment

7
on this same topic? 191% 29% 3 Io "¢
c. perform this lab before? 195% 2 3 $%
7. How mg':v separate sessions did you view this videodisc?
A\ %(1) one ‘ﬂ""(z) two (3) three or more
- I I (How many?
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19-21
22-24

(25)

(26)

(27)

(28)

(35)

216-18

8. In minutes, approximately how much time did you spend (S 30min)

a. in preparation before you actually_began working on the videodisc 1ab? X2 I3

b. actually working on the videodiscitQqy { GO~ /SO Mmin)
c. outside of lab writing up a report? xz 43 (18- GO ™ins¢

9. The amount of time you were allowed for viewing this disc was

0% (1) too much (more than necessary)

G (2) too 1ittle (How much more time was needed? )
a 5% (3) about right

10. For this 1ab videodisc, did you work

20 % (1) alone
Yo (2) with one other person
?‘5 3) with two other people
s;% 4) with more than two people

11. Mas it required that you view this videodisc?

" 51; yes
2) no

12. If you were not required to view this videodisc, please indicate the ceasons

that you chose to do so (piease leave this question blank if you were required
to view the disc):

Not an A very
{mportant important
reason © Teason
a. because the professor or teaching assistant 1 2 3 4 5
recommended it
b. because another student recommended it 1 2 3 4 §
c. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
d. to learn more about the subject matter 1 2 3 4 5
e. to do betier on the exams or tests 1 2 B 4 5
f. in order to obtain extra credit 1 2 v 4 5
g. as a substitute for another assignment or test 2 2 3 4 5
h. to see what videodiscs are 211 about 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how would you rate your bon't
n
X Lower Same Higher  Know
3. ¥ a. level of attention in this videodisc 1ab? 1 2 3 4 § 2 ;
3.6b Lt{\tergst in the content of this video- ~ 1 2 3 4 5
s¢ Tab?

14. wWhat 2 or 3 things did you lezrn from this videodisc? -
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ey
(S

(38)
(40)

(1)

(44)
(45)

(46)

121°

15. How effective was the videodisc in helping you

Not at all Very Don't
-4 effective effective know
3.5 a. understand calculations? 1 2 3 4 5
39 b. understand results? 1 2 3 4 5
4.0¢. understand basic principles 1 2 3 4 5
involved?

16. How confident did you feel

v Not at all Very Don't know/
confident confident Doesn't app
4, } a. using the hardware 1 2 3 4 5 (
4,Qb. conducting the experiment 1 2 3 4 5 i
4,1 ¢. reporting results of your 1 2 3 4 5
experiment
4.a d. following instructions 1 2 3 4 5 ()

17. During the time you spent viewing the videodisc, did anything occur that
: interferred with your carrying out the experiment?

€LY (1) no
1490(2) yes. Please describe.

18. What did you 1ike most about this lab?
15. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

following statements Don't
Strongly Strongly  know/
7 disagree agree Doesn'
apply
4,0a. I knew what 1 was expected to learnfrom 1 2 3 4 ()
this lab session.
3,9 b. In light of the effort Tput intoit, Iwasl 2 3 4 § ()
satisfied with what 1 learned in this lab
session. '
&4 c. 1 was bored most of the time using the 1 2 3 4 5 ()
videodisc. '
1.9 d. I was confused most of the time using the 1 2 3 4 5 ()
{deodisc.
Q te. l{y interest in science has increased 1 2 3 4 5 ()
because of this lab session,
1.9¢. 1 would rather learn this material in a 1.2 3 4 5
regular lab sessfon than with a videodisc.
.8 g. 1 found it difficult to concentrate on the 1 2 3 4 5
course material because of the hardware. ’
3.2h. 1 felt as 1f 1 had a private tutor while 1 -2 3 4 5
. using the interactive videodisc. '
3.2 1. 1 could learn more through a "resl™experi-1 2 3 4 5

ment rather than through videodiscs.
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: Don
- . Strongly Strongly  kno
: Q.- (Con.) : disagree agree  Doesn

app’
5 C.

L

(55) 4.3 3. I would 1ike more labs on videodisc. 1 2
J Ske If I were to use videodiscs again, I would

‘ prefer to work alone. 1 2

a. +1. 1 wish I could get printed copies of the 1 2

information that was on videodisc.

(58) 3.0M. This videodisc had too much text, too muc 1 2 (.

. to read. . .

Don ‘1

21. Did you have any problems know,

T No, Yes, very Doesn'‘
3 not at all much so apply -

5 ()

5 ()
(62) 1.5d. with the reliability of the equipment? g i ; A
22. Please rate the effectiveness of the following features ¢

Not at all Very . Don'
effective effective know

(

()
too hard

too much
too advanced

W wWww w
s b »»
v ovm

(59) L3 a. f{nserting the videodisc or computer 1
diskette? .
1.2 b, operating the videodisc and videodisc 1
player?
W3 €. using the keyboard?- %

ok 0 N

NN M N
wWww w w

=
[

printed instructions on *how to begin"
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
. opportunities to review e2sily any part
of the lessen

opportunities to skip any part of the
lesson

explanations

Quizzes

visual images and action (content)
quality of the sound

quality of the video screen picture
readibility of the text on the screen
overall production quality

student worksheets

(63)

pWw w Pupsw
€ w Yooy
* Paonue

W
F L)

&2
— FCt e TIEY
L[] L[] L] L] L] L[] L[]
LS R R RS R NS N N (3, ] [, R N N XY,

NN N DN
WWWWWwtwww W WWwWwww
boabLbLhbabs A DE2BLAN

G G Pud G Pub b b Pt | d Oub Pt Jud P

»r
©o
23

(76)
23. How would you rate the

P4
(77) 3.0 a. challenge of the 12sson: tooeasy 1 2 3 &
3. b. amount of new information: too little 1 2 3 4
(79) 3,0¢. level of information: go elemen-1 2 3 4§
Ty

(80) 24. Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course?

s*

el

oTm

S
don't repember

25. Please make other comments about this videodisc, if you wish.
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(1-2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC ';:"-123
Your responses will help us improve the videodisc. Al comments will be

kept confidential and will not affect your grade
respond candidly. your g in this course. Please

campus: _Neovrastes Course: _ Biology
Date: Qes pirasion
(N 33)
Title of videodisc (check onz):
1) Chemistry: Titration 2) Chemistry: Urknowns
y/ (3) Biology: Respiration 4) Biology: Climate and Life
5) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion

1. What is the general area of your major?

33 % (1) undeclared b ¥ (4) biological sciences
bt(g e;:gi?ee;-ing1 g 's‘ocia} sciences
1S physical sciences [ umanfties
39 7(7) other (describe):
2. What is your approximate grade point average (GPA) at this school?
QS % (1) 3.5-4.0 L% (4).2.0-2.4
§§5 2) 3.0-3.4 5) 1.5-1.9

QS % (7) no GPA yet
3. What is your gender?

‘tb"}l; male
57%(2) female

4. 1Is English your first language?

L&_"’él; yes
2) ro (what is your first language? )
5. Prior to this videodisc ho would you rate your skills in
Not at all Very

ra skilled skilled
«- %Y a. using microcomputers? 1 2 3 4 5

a.¢ b. using videodisc players? 1 2 3 4 5

3.t ¢ typing? 1 rd 3 4 5

6. Prior to this 1tb session, did you
Pon't
No Yes Remember

a. study this same topic in another course? 14¢ % 2 333 a3 %
b. perform or view another lab experiment

on this same topic? 1¢1% 2n% 3 8%
c. perform this lab before? 1g3% 2 3% 3
7. How trufy separate sessions did you view this videodisc?
1% (1) one 19 %(2) two (3) three or more
—— (How many? )
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(16-18
19-21
22-24

(25)

(26)

(27)

(28)

(35)

i

124

8. In minutes, approximately how much time did you spend (6-308)

a. 4n preparation before you actually began working on the videodisc 1ab?¥X= 13,
b. actually working on the videodisc? X 3({0 ( i~ 126)
c. ortside of lab writing up a report? X« ( 0-105

3. The amount of time you were allowed for viewing this disc was
it % (1) too much (more than necessary)

2) too little (How much more time was needed? )
3) about rignt

g1
10. For this lab videodisc, did you work

22% (1) alone

L9 ® (2) with one other person

[ 3% (3) with two other peopie

=2 % (4) with more than two people

11. Was it required that you view this videodisc?

1.022251
(2

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were requi:~d
to view the disc): ]

Not an A very
important important
reason reason
a. because the professor or teaching assistant 1 2 3 4 5
recommended it
b. because another student recommended it 1 2 3 4 5
c. to get additicnal help in an area in which 1 2 3 4 5
I am havirg difficulties
d. to learn more about the subject matter 1 2 3 4 5
e. to do better on the exams or tests 1 4 3 4 5
f. 1in order tc obtain extra credit 1 2 3 4 5
g. as a substitute for another assignment or test 1 2 3 4 5
h. to see what videodiscs are all about 1 2 3 4 5
i. other (please describe)
13. Compared to other sessfons in this course, how would you rate your Don't
n
x Lower Same Higher  Know
S.% a. 1level of attention in this videodisc 1ab? 1 2 3 4 5 é )
3. & b. interest in the content of this video- 1 2 3 4 5 )

disc lab?
14. What 2 or 3 things did you learn from this videodisc?




125

15. How effective was the videodisc in helping you

Not at all Very Don't
X effective effective know
(38) 3.5 a. understand calculations? 1 2 3 4 5
3.% b. understand results? 1 2 3 4 5
(40) 5.9c. understand basic principles 1 2 3 4 5
involved?
16. How confident did you feel
Mot at all Very Don't know/
i confident confident Doesn't appl
(41) 4.1 a. using the hardware 1 2 3 4 5
3.9b. conducting the experiment 1 2 3 4 5
3.9c. reporting results of your 1 2 3 4 5
experiment
(44) 4.3 d. following instructions 1 2 3 4 5
(45) 17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying-out the experiment?
il
' yes. Please describe.
18. What did you 1ike most about this lab?
19, What suggestions do you: have for improving this lab session?
20. Plexse indicate the extent to which you agree or disagree with each of the
following statements Don't
Strongly Strongly know/
't disagree agree Doesn't
apply
(46) 3.9 a. 1 knew what 1 was expected to learn from 1 2 3 4 ()

this lab session.
3.9b. Inlight of the effort I put into it, Iwas1 2
satisfied with what 1 ’learned in this lab
session.
a.% c. 1 was bored most of the time using the
| . videodisc.
} 2.0d. I was confused most of the time using the

1
1
{deodisc.
Q3 e. qy 1
because of this lab session.

o.0f. 1 would rather learn this material in a 1

1

1

w
F -3
w

()

()
()

|

interest in science has increased

regular lab session than with a videodisc.
i.+9. I found it difficult to concentrate on the
course material because of the hardware.
3.3 h. I felt as if I had a private tutor while
. using the interactive videodisc. '
(54) 4.% 1. I could Tearn more through a “real* experi- 1
ment rather than through videodiscs.

272

NN N NN
W W Ww W W W W
S A N T T
T BT YT BT T I




(55)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(e0)

126 |

Strongly Strongly kn:v
20. (Con.) disagree agree  Doesn'
X appl
5 ()

s !
]

()

4.1 J. 1 would like more labs on videodisc. 1

a.y k. . If 1 were to use videodiscs again, I would
prefer to work alone. 1

3.4 1. 1 wish 1 could get printed copies of the 1
information that was on videodisc.

1.8 m. Ihis v;deodisc had too much text, too much 1
0 read.

N NN N
w W W w
oS ek L)

Don't

21. Did you have any problems know/
No, Yes, very Doesn"

g not at all much so  apply

I.& a. finserting the videodisc or computer 1 5 ()
diskette?
i.3 operating the videodisc and videodisc 1 ()
i
L
Not at all very Don’t

2
2
player?
} 2
‘oq 2
effective effective know

o
.

an

. L)

W W W Ly
L ¥ L3 L)
cren (3]

using the keyboard? 1
with the reliability of the equipment? 1
22. Please rate the effectiveness of the following features

g

printed instructions on *how to begin®
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson

opportunities to skip any part of the
lesson

explanations

Quizzes

visual images and action (content)
quality of the sound

quality of the video screen picrure
readibility of the text on the screen
overall production quality

student worksheets

¥ e,
we.0'9 0
"anooe

»
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How would you rate the

too hard
too much
too advanced

challenge of the lesson: too easy 1 2 3 4

amount of new {nformation: too little 1 2 3 4

Tevel of information: ::o elemen- 1 2 3 4
ry

24. Prior to this videodisc lessor, how many different videodisc lessons
have you used in this course?

[

L1

w
e

»
Q -~
opoo

(3, K3, K3,

1) 0
2) 1
3) don't remember

25. Please make other comments about this videodisc, if you wish.
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(351

(5)

(6)

(7)

(8)

(9)

(10)
(12)

(13)

(15)

(16-18)
(19-21)
(22-24)

(25)

127

STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE

Your responses will help improve these activities. Please respond candidly.

Campus: Ve hrasna Course: q.'io |
Date: Title of Lab Session: Regpivr 240 oy
1. What {s the general area of your major? V=33
2 %(1) undeclared & %(4) biological sciences
Eﬁz engineering _%(5) social sciences
q %(3) physical sciences 6) humanities
S 5%(7) other (describe: )
2. What is your approximate grade point average (GPA) at this school?
90(1) 3.5-4.0 4) 2.0-2.4
2 o Ll
<% 52, 6) below 1.5
21%(7) no GFA yet
3. What {5 ycur gender?
34 %51 male
bio% (2) female
4. s English your first language?
160 1; yes
2) no (what is your first language? )
5. " ~ how would you rate your skills in:
Not at all Very
x skilled skilled
19 a. using wicrocomputers? | 2 3 4 5
1.©4b. using videodisc players? 1 2 3 & 5
3.3 ¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you:
Don't
No Yes remember
a. study this same topic in another 1 51% 2 3%% 3 #%
course? , N
b. per:o;m another lab on this same 1 §§% 2 L% 3
topic
c. perform this lab before? 121% 2 L3 3%
7. In minutes, approximately how much time did you spend: (range $-1§0

a. {n the room setting up and preparing to conduct the experiment? Yz 44.§

b. 1n this lab session working on the experiment? ¥ - |23 0-1§0)
c. outside of ladb writing up the report? Y s 39 Lrange o‘,’f,"g‘) ¢

8. The amount of time alloted for tﬁis 1ab session was:
3% (1) too much (more than necessary)

¢ 2; too 1ittle (How much more time was needed? )
ﬁ}. 3) about right .
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{26)

)

(29)
(31;

(32)

(35)

(3¢)

128
9. For this lab session, did you work:
e (1) alone
13 % (2) with one cther person
3) with two other people
ﬁ 4) with more than two pecyle (How many? )
10. Compared to other 1ab sessions in this course, how would you rate your:
'y Lower  Same Higher Don't kn
3.2 a. level of attention n this lab sessfon? 1 2 3 & § { ;
3.S" b. interest in the content of this lab 1 2 3 4 5 (
session?
11. What 2 or 3 things did you learn from this lab session”
12. How effective was the lab sessfon in helping you:
Not at all Very Don't kn
X effective effective Doesn't app
-7 a. understand calculations? 1 2 3 4 5 ()
3.4 b. understand results? 1 2 3 4 5 é ;
3.3 C. understand basic principles 1 2 3 4 5
’ invoived?
13. How ronfident did you feel:
Not at ali Very Don't kne
x confident confident Doesn't app
3.62. using the equipment? 1 2 3 4 ) ;
3.5b. following instructions? : 2 3 4 5
3.4c. conducting the experiment? 1 2 2 4 5 ;
ia d. reporting results of your 1 2 3 4 5

experiment?

14. During the lab session. did anything occur that interferred with your carryi:
out the experiment?

g% (1) no
[ % (2) yes. Please describe.

15, What did you 1ike most about this lab sessioni
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16. What suggestions do you have for improving this lab session?

17. Please indicate the extent to which you agree or disagree with each
of the follwoing statements:

Strongly Strongly Don
< disagree. agree kno
, :
(37) 3.3 a. ] knew what | was expected to learn 1 . 2 3 4 5 (.
from this lab sess{on.
34 b. In view of the effort I put into it, 1 2 3 4 5 (
I was satisfied with what ! learned
in this 1ab session.
Q- bc. 1 was bored most of the time in this 1 2 3 § 5
lab session.
Q.8 d. 1 was confused most of the time in 1 2 3 4 5
this lab sessfon.
Q- e. My interest in science has incressed 1 - 2 3 4 5
because of this lab session.
3-4 f. 1 seel that manipulation of apparatus 1 2 3 4 5

fncreased my understanding of lab
concepts.
23 g, I had difficulty trying to figure out
) how to set up the equipment.
(44) a9 h. I think simulations or videotapes of
experiments would be just as effective
in learning the material.

-t
Lo JE
W W
N I
o wm

(45) 18. Did"you view a videodisc on the topic of this lab?
(1) no

3 92} yes

(3) don't remember

Thank you for your comments.




(1-2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC ' 130

Your responses will help us improve the videodisc. A1l comments v<1l be

kept confidential and will not affect your grade in this . .
respond candidly. E your § course. v.ease

Campus:: Course: € % aA
Date: “Respiradion
) Fall '©>

Title of videodisc (check one): (v 236 stvdss 5)

1) Chemistry: Titration 2) Chemictry: Unknowns
3) Biology: Respiration 4) Biology: Climate and Life
&) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion

1. What {s the general area of ycur major?

ia 0(1) undeclared ;% 9 (4) biological sciences
2) engineering % (5) social sciences
37~(3) physical sciences 3% (6) humanities

ay49(7) other (describe):

-

2. What is your approximate grade point average (GPA) at this school?

3 7°(1) 3.5-4.0 ¢ *(4) 2.0-2.4
S& 9 (2) 3.0-3.4 — (5) 1.5-1.9
‘n'm 3) 2.5-2.9 = (6) bolow 1.5

3 %(7) no GPA yet
3. What is your gender?
%_%:83 %‘le
4. 1Is English your first language?

oo Xig 21 yes
2; no (what is your first language? )

5. Prior to this videodisCc how would you rate your skills in

Not at all Very

7 skilled skilled
1.9 a. using microcomputcrs? , 1 2 3 4 5
&.4 b, using videodisc players? 1 2 3 4 5
<29 c. typing? 1 2 3 4 5

6. Prior to this lab session, did you
Don't
No Yes Remember

a. study this same topic in another course? ib'\% 2 3¢% 3 3%
b. perform or view another lab experiment

on this sume topic? ~1e%% 0l 3
c. perform this lab before? 143% 2 32 3
-7. How nq's' separate sessizns did you view this videodisc?
®
0O (1) one 2) two (3) three or more
) — (@ T (How many?
_77
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8. In minutes, approximately how wuch time did you spend So mi-
. co-
16-18) a. in preparation before you actual’, pegan working on the videcdisc lab? Y= -
19-21 b. actually working on the videodisc? R+ gl GO- WG Mins)
22-24 c. outside of lab writing up a report? 3= . 0 LOMming)
(25) 9. The amount of time you were allowed for viewing this disc was
ad Y(1) too much (more than necessary) S
9(2) too Tittle (How much more time was needed? )
a4 ¥3) about right
(26) i0. For this lab videodisc, did you work
a4 %(1) alone
g% (2) with one other person
3) with two other people
4) with more than two people
(27) 11. Was it required that you view this videodisc?
lQ.Q_"il yes
2) no
12. If you were not required to view this videodisc, please indicate the reasons
! that you chose to do.so (please leave this question blank if you were required
to view the disc):
Not an A very
important important
reason Teason
f28) a. because the profzssor or teaching assistant 1 2 3 4 5
recommended it '
b. because another student recommended it i 2 3 4 ]
c. to get additional help in an area in which 1 2 3 4 5
1 ar having difficulties
d. to learn more about the subject matter 1 2 3 4 5
e. to do better on the exams or tests 1 2 B 4 5
f. 1in order to obtain extra cradit 1 2 v 4 5
g. as a substitute for another assignment or test 1 2 3 4 5
(35) h. to see what videodiscs are all about 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how would you rate your Don't
n
% Lower Same Higher  Know
| {36) 3.4 a. Tlevel of attention in this videodisc 1ab? 1 2 3 4 5 2 ;
37) 3.ab. interest in the content of this video- 1 2 3 4 5
disc lab?
14. What 2 or 3 things did you learn from this videodisc?
Q
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(38)
(40)

(41)

(44)
(45)

(46)

15. How effective was the videodisc in helping you

Not at all Very
(4 effective effective
«-S a. understand ca‘lcu‘latioﬁs? 1 2 3 4 5
3.3 b. understand results? 1 2 3 4 5
3.3 c. understand basic principles | 2 3 4 5
involved?
16. How confident did you feel
. . Not at all Very
Y confident confident
39 a. using the hardware 1 2 3 4 5
34 b. conducting the experiment 1 2 3 4 5
3.4 ¢. reporting results of your 1 2 3 4 5
experiment
3.+ d. following instructions 1 2 3 4 5

17. During the time you spent viewing the videodisc, did anything occur that

interferred with your carrying out the experiment?

9% 1) no
K] ~ 35e(2) yes. Please describe.

18. What did you 1ike most about this lab?

19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

following statements
. Strongly
"“' disagree

3.3 2. I knew what I was expected to learn from 1
this lab session.
3.5b. In 1ight of the effort I put into it, Iwas1 2
satisfied with what 1 learned in this lab
session.
d.4¢c. I was bored most of the time using the 1
videodisc.
.6d. 1 was confused most of the time using the 1
|
|

~N
W W

deodisc
a.de. !v inte est in science has {ncreased

because of this lab session.
3.5f. 1 would rather learn this material in a
. regular lab sessfon than with a videodisc.
2,3 9. 1 founa it difficult to concentrate on the 1
course material because of the hardware.
o.% h. 1felt as if I had a private tutor while . 1
. using the interactive videodisc. ’
3.491. 1 couid learn more through 8 "real® experi- 1
ment rather than through videcdiscs.

[ T " TR . T . TN . BN T
W W W W W W w

H» H

H .. = b b

Strongly  know/
agree Doesn't

> M O Ur o " Y

Don't
know

i

Don‘t know/
Doesn‘t appl

S

Don't
apply
()

()

()
()
()

;
%




. . ] Do
- Strongly Strongly  kno
' 20. (Con.) . disagree agree Doesn’

app:
5 ()

]

(55) Q.+ 3. 1 would 1ike more Tabs on videodisc. 1
3.k. If I were to use videodiscs ugain, I would
prefer to work alone.
Q.91. I wish I could get printed copies of the
information that was on videodisc.
(58) 1.9 m. This videodisc had too much text, toc muc ().
to read. '
Don't .

21. Did you have any problems know/

No, Yes, very Doesn' .
X not at all much so  apply .

5 ()
()

b
NN
W Ww w
»H mBe
v

[ ]

(59) {-2a. f{nserting the videodisc or computer 1 2
diskette?
1.3 b. operating the videodisc and videodisc 1 2
olayer?
l.3 ¢c. using the keyboard? 1 2
(62) 1.5 d. with the reliability of the equipment? 1 2

W W w
F T S

5
5
5
22. Please raie the effectiveness of the following features

X Not at all Very Don'
effective effective  know .

(63) 2.5 a. printed instructions on "how to begin®
3.5 b. instructions on the videoiisc
S % c. opportunities to work at own pace
3.9.6. opportunities for feedback on answers
a.0¢t. opportunities to review casily any part
of the lTesson
3.3 f. epportunities to skip any part of the
lesson
& 3g. explanations
h. Qquizzes
i. visual images and action (content)
J. quality of the sound
;. quality of the video scre2en picture
m
n

NN NN
A WWwWwww

o
L=

readibiiity of The text on the screen
overall production quality
student worksheets

How would you rate the

$0 b 0 0 0 b Pd b P P b P b b
2DLEDLEALE 2 DABAN
TTTUTUTUIALNLY UY TUY UYL LN

NI N
I ) ) W W W W W

(76)

N
w

(77)
(79)

& Fa. challenge of the lesson: to0 easy 1 2 3 4 5 too hard

Q.+ b. emount of new information: too 1ittle 1 2 3 4 5§  too much

a.9¢. Tlevel of information: go elemen-1 2 3 4 5  too advanced
ry

(30} 24. Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course?

iy
& T
3) don't remember

25. Please make other comments about this videodisc, 1f you wish.




(4)

(5)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC 13¢

Your responses will help us improve the videodisc. A1l comments will be

kept confidential and will not affect your grade in this course. Please
respond undid'ly

Campus: Course: e’"‘m Q ( 83 ﬂ\)
. LSPi QRO
' (v 2
Title of videodisc (check one): : H’)
Chemistry: Titration 2) Chemistry: Unknowns
Biology: Respiration Biology: Climate and Life
Physics: Physics of Motion Physics: Physics of Rotational Motion
What is the general area of your major?
undeclared 28 % (4) biological sciences
2) engineering 5) social sciences
© % (3) physical sciences 6) humanities
% (7) other {(describe):
2. What is your approximate grade point average (GPA) at this school?
qai %(1) 3.5-4.0 ¢ %(4) 2.0-2.4
23 ;. 2 300-304 5 105-169
a4 *(3) 2.5-2.9 6) below 1.5
7) no GPA yet
3. What s your gender?
9%(1) mle
&}22 female
4. 1Is English your first language?
IQQ"(I yes .
; no (what s your first language? )
5. Prior to this videodisc. how would you rate your skills in
Not at all Very
r3 skilled skilled
1+® a. using microcomputers? 1 2 3 4 5
‘® b. using videodisc players? 1 2 3 4 5
& c. typing? 1 2 3 4 5

[

8.
6. Prior to this lab session, did you

Don't

No Yes Remember

a. study this same topic in cnother course? 11a% 2 8¢% 3
b. perform or view another lab experiment

on this same topic? 1352 4843
c. perform this lab before? 1ga®% 2 0% 3
7. How mq'} separate sessions did you view this videodisc?
93%(1) one L®(2) tw _128(3) three or more
: . (How many?

B I ., s . .
T T R T S




135,

8. In minutes, approximately how much time did you spend

¢ ©-10) |
16-18 a. 1in preparation before you actually began working on the videodisc 1ab? . q |
19-21 b. actually working on the videodisc? x: S 3 (30~ 130 minvtes) |
22-24 c. outside of lab writing up a report?2 X ¢ Y Co-30) |
(25) 6. The amount of time you were allowed for viewing this disc was

13% (1) too much (more than necessary)
< %0(2) too 1ittle (How much more time was needed? )
€0 %(3) about right

(26) 10. For this lab videodisc, did you work
35 % (1) alone :
. %(2) with one otner perso
53 %(3) with two other people

{ w(4) with more than two people

(27) 11. Mas it requived that you view this videodisc?
100 9% (1) yes
ﬁz; no

12. 1f you were not required to view this videodisc, please indicate the reasons
that you chose 20 do so (please leave this question blank if you were required
to view the disc):

Not an A very
fmportant important
reason " Teason
(28) a. because the professor or teaching assistant 1 2 3 4 5
recommended it
b. because another student recommended it 1 2 3 4 5
c. to get additional help in an area in which 1 2 3 3 5
1 am having difficulties )
d. to learn more about the subject matter 1 2 3 4 5
e. to do better on the exams or tests 1 2 ° 4 5
f. 1in order to obtain extra credit 1 2 " 4 5
g. as a substitute for another assignment or test 1 2 3 4 5
(35) h. to see what videodiscs are all about 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how would you rate your Don't
n
& 3 Lower Same Higher Know
(36) 3.5 a. level of attention in this videodisc Tab? 1 2 3 4 3 i ;
‘ (37) 3.6 b. interest in the content of this video- 1 2 3 4 5

| disc 1ab?
‘ 14. What 2 or 3 things did you learn from this videodisc?
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15. How effective was the videodisc in helping you
Not at alN Very Don't
< effective effective  know
(38) o b 2. understand calculations? 1 2 3 4 5
3.5 b. understand results? 1 2 3 4 5
(40) 3.4 ¢. understand basic principles 1 2 3 4 5
{nvolved?
16. How confident did you feel
Not at all Very Don't know/
< confident confident Doesn't app’
(41) 3.3 2. using the hardware 1 2 3 4 5
3.%¢ b. conducting the experiment 1 2 3 4 5
3.5¢c. reporting results of your 1 2 3 4 5
experiment
(44) 4.ad. following instructions 1 2 3 4 5
(45) 17. Curing the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?
21) no
13 %= (2) yes. Please describe.
18. What did you 1ike most about this lab?
19. What suggestions do you have for improving this lab session?
20. Please indicate the extent to which you agree or disagree with each of the
following statements Don't
Strongly Strongly  know/
— disagree agree Doesn't
X apply
(46) 3.6 a. I knew what I was expected tolearnfrom 1 2 3 4 5 {)

this lab session.
3.4 In 1ight of the effort I put into it, Iwas 1 2
| satisfied with what I learned in this lab
| sessfon.
|

o

()

w
M
o

Q.F ¢. 1 was bored most of the time using the

()
videodisc.

()
()

ii

Q.1 d. I was confused most of the time using the

1
1
{deodisc.
Q.3 e. v‘ interest in science has increased 1
because of this lab sessfon.
4.9 ¢, I would rather learn this matarial 4n a 1
regular lab session than with a videodisc.
Q.2¢. I found it difficult to concentrate on the 1
cour..e material because of the hardware.
Q.7h. 1 feit as 4f 1 had a private tutor while 1
) using the interactive videodisc. ’
(54) 4.5 1. 1 could learn more through a *real” experi- 1
. ment rather than through videodiscs.

N NN NN NN
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' Don'
-l Strongly Strongly  knov
' %9 (Con.) disagree agree Doesn}‘
. app
(55) o.b J. 1 would Tike more labs on videodisc. 1 2 3 4 5 ()
Q.S k. If 1 were to use videodiscs again, I would
prefer to work alone. 1 2 3 &4 5 i g
3.2 1. 1 wish I could get printed copies of the 1 2 3 4 J
informatfon that was on videodisc.
(58) 3.3 ®.  This videodisc had too much text, too muc 1 2 3 & 5 ()
to read. )
Don't
21. Did you have any problems < know/
No, Yes, very Donsn'
. not at all much so apply
X
(59) 1.0 8. finserting the videodisc or computer 1 2 3 4 5 ()
diskette?
1.0 b. operating the videodisc and videodisc 1 2 3 4 5 ()
player?
1.3 ¢. using the keyboard? 1 2 2 4 S z ;
(62) 1,+d. with the reliubility of the equipment? 1 2 3 4 ‘5
22. Please rate the effectiveness of the following features
Not at all Very Don'
2 effective effective know
(63): 3.7 a. priated instructions on "how to begin® 1 2 3 4 5
3. ¥b. instructions on the videodisc 1 2 3 4 5
3.2 ¢. opportunities to work at own pace | 4 2 4 5
3.6d. opportunities for feedback on answers 1 2 3 4 5
3.1 e. opportunities to review easily any part 1 2 3 4 5
of the lesson '
3.3 ¢, ?pportunities to skip any part of the 1 2 3 4 5 ()
esson .
3.6g9. explanations 1 2 3 4 5
3.5h. quizzes 1 2 3 4 5
8-Si. visual images and action (content) 1 2 3 4 5
4.3 §. quality of the sound 1 2 3 4 5
4.2 k. quality of the video screen picture 1 2 3 4 5
3.¢1. readibility of the text on the screen 1 2 3 4 5 )
3.amn. overall production quality 1 2 3 4 5 ;
(76) 3.5N. student worksheets 1 2 3 &4 5 (
23. How would you rate the '
(77) ;& G a. challenge of the lesson: too easy 1 2 3 4 5 too hard
a.#b. amount of new informatfon: too 1ittle 1 2 3 4 5  too much
(79) a.9¢c. level of information: :.:o elemen- 1 2 3 4 5 too advanced
ry
(80) 24. Prior to this videodisc lesson, how many differsnt videodisc lessons
have you used in this course?
il
3) don't remember
25. Pleasi make other comments about this videcdisc, if you wish.
284




I STUDENT TRADITIONAL LAB SESSION QUESTIONNAIRE
Your responses will help improve these activities. Please respond candidly.
Eempom &
i 1-2 Campus: ___ _ - Course: _ _
3-4 Date: ) Title of Lab Session: ; ) )
LBV R A
(5) 1. What is the general area of your wajor? ) WwWx 33 >
3 7.(1; undeclared 4a %{4) biological sciences
2) engineering 3%{5) social sciences
376(3) physical sciences 6) humanities
3 !i 7) other (descride: )
(6) 2. What is your approximate grade point average (GPA) at this school?
I\ % (1) 3.5-4.0 14 9(4) 2.0-2.4
L (2) 3.0-3.4 $¥%5) 1.5-1.9
3a.76(3) 2.5-2.9 2%%(6) below 1.5
L1 9¢(7) no GPA yet
(7) 3. What is your gender?
He 31; mle
SQM(2) femz2le
(8) §. 1Is English your first language?
LT 1) yes
(9) 3796(2) no (what is your first language? )
5. ) ~ how wou'ld you rate your skills in:
- Not at all Very
X skilied skflled
(10) .4 2. using microcomputers? 1 2 3 ] 5
a.0b. using videodisc players? 1 2 3 & 5
(12) 3.3 ¢. typing? 1 2 3 4 5
6. Prior to this lab sessfon, did you:
Don't
No Yes remember
{13) a. study this same topic in another 143% 249% 3 §%
course? . N ,oﬁ.
b. per:o;m another 1ab on this same 1 F6% 2 (4% 3
topic
(15) c. perforn this lab before? 1% 2 3% 3 8%
7. In minutes, approximately how such time did you spend: (O-140 =
(16-18 a. 1in the room setting up and preparing to conduct the experiment? ¥ s | bo
19-21 b. in this lab session working on the experiment? X< *1  ( j0-1§0)
22-24) C. outside of lab writing up the report? = 10 * (5-490)
(25) 8. The amount of time alloted for this lab session wis:

[ "'(1) too much {wore than necessary)
1;2; too Yittle (How much more time was needed? )
353

about right

«
B
28 X
R
- PO I N N 5 e
ma AR, e TN e, SR v
.. A e L e e

Sl RN A A £ T e e

N ! . . © mem e e e = et e
1o € e e iy 3 St B U S v —




(26) 9. For this lab session, did you work:
) 23 %(1) alone
5;.;' 2) with one other person
(A 34(3) with two other people
—&D4

with more than two people (How many? )
10. Compared to other lab sessions in this course, how would you rate your:

* Lower  Same Higher Don't kne
27) 3.3 a. level of attention in this lab sassion? 1 2 3 4 § 5 ;
28) 3.3 b. interest in the content of this lab 1 2 3 4 5
session?
11. What 2 or 3 things did you Yearn from this lab session?
12. How effective was the lab sessfon in helping you:
- Not at all Very Don't kn
X effective effective Doesn't app
(29) ¥ 3. understand calculations? 1 2 3 4 5 ()
3.3 b. understand results? 1 2 3 4 5 i ;
(31) 3.4 c. understand basic principles 1 2 3 4 5
involved?
13. How confident did you feel:
z Not at all Very Don't kn
confident confident Doesn't app
(32) 4.0 2. using the equipment? 1 2 3 4 5 ;
3.F b. following instructions? i 2 3 4 5
3 & C. conducting the experiment? 1 2 3 4 5 )
(35) 3,4 d. reporting results of your 1 2 3 4 5 )
experiment?
(36) 14. During the Yab session, did anything occur that interferred with your carryir
out the experiment?
95 *1) no

S ©(2) yes. Please describe.

15. What did you 1ike most about this lab session?

286
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140

16. What suggestions do you have for improving this lab session?

17. Please indicate the extent to which you agree or disagree with each
of the follwoing statements:

¥ Strongly Strongly Dorn
dfsagreel, agree knc
(37) 3.4 &. 1 knew what J was expccted to learn 1 . 2 3 4 5 {

from this lab session.

3.b. In view of the effort I put into it, 1
1 was satisfied with what I learned
in this lab session.

& ¥c. 1 was bored most of the time in this
1ab session.

.4 d. 1 was confused most of the time in

. this lab session.

a.7e. My interest in science has increased
because of this lab session.

3.1 f. 1 feel that manipulation of appar»t:s
increased my understanding of lab
concapts.

QO 9. 1 had difficulty trying to figure out 1
how to set ug the equipment.

(44) QM h. I think simulations or videotapes of
experiments would be just as effective
in learning the materfal.

N
w
F

5 (

b b s
W W W W
.‘&)hh
Y WY v WU
v e e e

~
NN
W W
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(45) 18. Did {ou vievw a videodisc on the topic of tais lab?
2T %1) no
2) yes
(3) don't remember

Thank you for your comments.

; ‘ 287
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(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC m

Your responses will help us improve the videodisc. Al1 comments will be
kept confidential and will not affect your grade in this course. Please
respond candidly.

Campus: Course: Wis COMBIr
. P WO l)c...._ﬁ
Date: — g " ) ts
' CNZlo Stvdats)
Title of videodisc (check one):
'/{1) Chemistry: Titration (2) Chemistry: Unknowns
\3) Biology: Respiration $4 Biology: Climate and Life
(5) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion

1. What {s the general area of your majorz (N=u)

3":"'(1) undeclared 507 4) biological sciences
(2) engineering 5{ social scieices
(3) physical sciences 6) humanities

I'370(7) other (describe):

2. What is your approximate grade point average (GPA) at this school? (N e)

€072(1) 3.5-4.0 4) 2.0-2.4
_(2) 3.0-3.4 5) 1.5-1.9
(3) 2.5-2.9 6) below 1.5

S0 7A7) no GPA yet
3. What {s your gender? (M b)

33%1) male
LY %(2) female
4. Is English your first language? cooa | 3 \ e
b""""(l) yes '
33% (2) no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in (N> )
Not at all Very
= skilled skilled
1.¢a. using microcomputers? 1 2 3 4 5
lhab. using videodisc players? 1 2 3 4 5
2.3¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you (N2 k)

Don't
No Yes Remember

-a. study this same topic in another course? 1 % 2 33"3
b. perform or view another lab experiment

on this same topic? 163%2 33 %3
c. perform this lab before? . 1g3% 2 139%3

7. How m& separate sessions did you view this videodisc? 144 ze)

23 % (1) one __‘_lb(Z) two ___ {3) three or more
(How many? __




R Y
‘"

14*2‘

8. In minutes, approximately how much time did you spend ¢MEe)

16-18) a. 1in preparation tefore you actually beggn working on the videodisc lab? L
(19-21) b. actually working on the videodisc? (do0-60 m.\a)

122-24) c. outside of lab writing up a report?

v25) 9. The amount of time you were allowed for viewing this disc was V= o)

&O"' (1) too much (more than necessary) _
2) too 1ittle (How much more time was needed? )
,: 3) about right .

'26) 10. For this lab videodisc, did you work (N®$ )

30 %(1) alone
1? % (2) with one other parson
& o %(3) with two other people
___ (4) with more than two people

.27) 11. Was it required that you view this videodisc?

= (1) yes
QO % 2) no

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required

to view the disc): 4
Not an (W=§ ) A very
important important
Y .- reason " reason
(28) .3 a. because the professor or teaching assistant 1 2 3 4 5
recommended it
\«d b. because another student recomscnded it 1 2 3 4 5
a.¢ c. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
&.¢ d. to learn more about the subject matter 1 2 3 4 5
&0 e. to do better on the exams or tests 1 2 3 4 5
t.0f. 1in order to obtain extra credit 1 2 3 4 5
1,.09. as a substitute for another assignment or test 1 2 3 4 5
(35) S3.¢ h. to see what videodiscs are all about 1 2 3 4 5
i. other (please describe) :
13. Compared to other sessions in this course, how wouid you rate your “l’b)m '
n
< Lower Same Higher Know
(36) & .0a. level of attention in this videodisc 1ab? 1 2 3 4 5 2 )
(37) a.gbh interest in the content of this video- 1 2 3 4 5 )

disc lab?
14. wWhat 2 or 3 things did you learn from this videodisc? '
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(38)
(40)

(44)
(45)

(46)

15. How effective was the videodisc in helping you

“nwyo AN
OO

-t.:uu,

16. How

w
@ Www
N ILovy
o oow

Not at all
effective
understand calcuiations? 1 2
understand results? 1 2
understand basic principles 1 2
involved?
confident did you feel (M=)
Not at all
confident
using the hardware 1 2
conducting the experiment 1 2
reporting results of your 1 2
experiment
following instructions 1 2

(N
3 4
3 4
3 4
3 4
3 4
3 4
3 4

Very

effective

5
5
5

Very
confident

5
5
5
5

143

Don't
know

()

Don't know/
Doesn't appl

é)
8
()

17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment? (wv- 15

%)
23% (2)

no
yes. Please describe.

18. What did you 1ike most about this lab?

19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the
following statements (Nz6)

%
3,3 a.

4.0 b.

1.5 c.
a. & d.
3.0e.
o f.
3 g.
3, b h.
0% i.

Strongly
disagree

I knew what I was expected to learn from
this lab session.

1

In 1ight of the effort I put into it, I was 1

satisfied with what I learned in this lab

session. .7

1 was bored most of the time using the

videodisc.

I was confused most of the time using the
ideodisc.

ﬁ& interest in science has increased

because of this lab session.

I would rather learn this material in a

regular lab session than with a videodisc.

I found it difficult to concentrate on the

course material because of the hardware.

I felt as if I had a private tutor while

using the interactive videodisc.

I could learn more through a “real" experi-

ment rather than through videodiscs.

230

1
1
1
1
1
1
1
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Don't

Strongly  know/
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' Don',
Strongly Strongly fhow
20. (Con.) disagree agree Doesn;'
: appl:
o 3. 1ike more labs on videodisc. 1 2 3 4 5 ()
(55) ;' A i L"‘;’"lgre to use videodiscs again, I would
‘ prefer to work alone. 1 2 3 4 5 ( ;
4,3 1. 1 wish I could get printed copies of the 1 2 3 4 5 (
information that was on videodisc.
'58) 1.¥ m. This videodisc had too much text, too much 1 2 3 4 5 ()
' to read. '
b1 (veg)d Roowy
. any problems s now
21. Did you have No, ves, very ponw/,
- not at all much so apply
X
’59) 1.S a. inserting the videodisc or computer 1 2 3 4 5 ()
' diskette?
o.% b. operating the videodisc and videodisc 1 2 3 4 5 ()
layer?
Lo, Esiﬁg the keyboard? 1 2 3 4 5 2 ;
(62) 3.3 d. with the reliability of the equipment? 1 2 3 4 5
22. Please rate the effactiveness of the following features ¢ NMeo)
Not at all Very Don't
- effective effective know
*~
inted jnstructions on "aow to begin" 1 2 3 4 5
(63) i's; § ?:sﬂmtions on the videodisc 1 2 3 4 5
‘4 c. opportunities to work at own pace 1 2 3 4 5
;"e d. opportunities for feedback on answers 1 2 3 4 5
‘o e. opportunities to review easily any part 1 2 3 4 5 (
“ of the lesson .
&, 3 f. opportunities to skip any part of the 1 2 3 4 5 ()
lesson
&, 0g. explanations 1 2 3 4 5 2
4.0 h. quizzes 1 2 3 4 5
&, 1. visual images and action (content) 1 2 3 4 5
[ 2 3. qua]{t‘y of the sound 1 2 3 4 5
'ok. quality of the video screen picture 1 2 3 4 5
“ 1. readibility Of the text on the screen 1 2 3 4 5
:: '3 m. overall production quality 1 2 3 4 5
76) 3.2 student worksheets 1 2 3 -4 5
2%. How would you rate the (N2w)
77 3 a. of the lesson: tooeasy 1 2 3 4 5  too hard
) €;7; ;_ ﬁ;:lli“g: new information: too little 1 2 3 4 5 too much
79) 3'0 c. Tlevel of {nformation: too elemen- 1 2 3 4 5 too advanced
f tary

. 24. prior to this videodisc lesson, how many different videodisc lessons
80) . have you used in this course? CN. b)

100%(1) 0
2) 1 .
™ (3) don't remember

25. Please make other comments about this videodisc, if you wish.
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(4]

(5)

(6)

(7)

(8)

(9)

(10)
(12,
(13)
(15)

(16-18)
(19-21)
(22-24)

(25)
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STUDENT TRADITIONAL LAB ~SSION QUESTIONNAIRE

Your responses will help improve these activities. Please respond candidly.

w.'\SCM.Sm
Campus : Course: {{ o hom . i
Date: Title of Lab Session: Summar G Q
CWY § soar

1. What is the general area of your major?

\\"'(1) undeclared _L\__q‘tﬂ biological sciences

o ¥ 75(2) engineering 5) social sciences
2 2%(3) physical sciences 6) humanities
337 (7) other (describe: )
2. What is your approximate grade point average (GPA) at this school?
== (1) 3.5-4.0 35%4) 2.0-2.4
11 90(2) 3.0-3.4 5) 1.5-1.9
33‘70(3) 2.5-2.9 63 below 1.5
as 90 (7) no GPA yet

3. What is your gender?

_3571) mate
2350(2) female

4. 1Is English your first langquage?
[QO"‘sl) yes

2) no (what is your first language? )

5. Prior to this lab session, how would you rate your skills in:

Not at all Very
'y skilled skilled
'+ a. using microcomputers? 1 2 3 4 5
I b. using videodisc players? 1 2 3 4 5
3.\ ¢c. typing? 1 2 3 4 5
6. Prior to this lab session, did you:
Don't
No Yes remember
1 a. study this same topic in another 1 2 3
course?
.4 b. perform another 1ab on this same 1 2 3
topic?
(3 ¢. perform this lab before? i 2 3
7. In minutes, approximately how much time did you spend: s
(S i
a. 1in the room setting up and preparing to conduct the experiment? al
b. in this lab session working on the experiment? 133, 3 (co- 330)

C. outside of lab writing up the report? _ % C o So-1do 3
8. The amount of time alloted for this lab session was:

a;"’(l) too much (more than necessary)
29 iz; too 1ittle (How much more time was needed? )

\3) about right
292
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(26) 9. For this lab session, did you work:

lOD’fl) alone .
(2) with one other person
53) with two other people
4) with more than two people (How many? )

10. Compared to other lab sessions in this course, how would you rate your:

X ~ Lower  Same Higher Don't knov
(27) 3.3 a. 1level of attention in this lab session? 1 2 3 4 § ()
session?

|
(28) 3.2ab. interest in the content of this lab 1 2 3 4 5 ()
11. What 2 or 3 things did you learn from this lab session?

12. How effective was the lab session in helping you:

- Not at all Very Don't kno
X effective effective Doesn't apply
(29) 8.4 a, understand calculations? 1 2 3 4 5 ()
3.1 b. understand results? 1 2 3 4 5 ()
(31) 3,3 €. understand basic principles 1 2 3 4 5 ()
involved?
13. How confident did you feel:
Not at all Very Don't knot
X confident confident Doesn't appl:
(32) 3,4 a. using the equipment? 1 2 3 4 5 ()
3. @b. following instructions? 1 2 3 4 5 ()
3. & C. conducting the experiment? 1 2 3 4 5 ()
(35) 8.4 d. reporting results of your 1 2 3 4 5 ()
experiment?
(36) 14. During the lab session, did anything occur that interferred with your carryinc
out the experiment?
9% 1) no

L %0 (2) yes. Please describe.

15. What did you 1ike most about this 1ab session?
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16. What suggestions do you have for improving this lab session?
17. Please indicate the extent to which you agree or disagree with each
of the follwoing statements:
-— Strongly Strongly Don't
X disagree agree know
(37) 3.\ a. I knew what I was expected to learn 1 2 3 4 5 ()
from this lab session.
R.9 b. In view of the effort I put into it, 1 2 3 4 5 ()
I was satisfied with what I learned
in this lab session.
@ 4¢. I was bored most of the time in this 1 2 3 4 5 ()
lab session. ' )
a,y d. I was confused most of the time in 1 2 3 4 5 ()
this 1ab session.
Q,5°e. My interest in science has increased 1 2 3 4 5 ()
because of this 1ab session.
3.2f. 1 feel that manipulation of apparatus 1 2 3 4 g ()
increased my understanding of lab
concepts.
@, 0 9. I had difficulty trying to figure out 1 2 3 4 5 ()

how to set up the equipment.

(44) 3,6 h. I think simulations or videotapes of 1 2 3 4 5 ()
experiments would be just as effective
in learning the material.

Se N sl

by d oo 5
ges W A e
-l ' fl\'sj N2
o &
Thank you for your comments.
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(1-2)

(3)

(4)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISE 148

Your responses will help vs improve the videodisc. A1l comments will be

kept confidential and will not affect your grade in this course. Please
respond candidly.

Campus: Neoaswa Course: MM;’
Date: : T\MO”»
C N 34)

Title of videodisc (check one):
1) Chemistry: Titration —__(2) Chemistry: Unknowns
3) Biology:iRespiration 4; Biology: Climate and Life .
5) Physics: Physics of Motion £) Physics: Physics of Rotational Mot{ion

1. What is the general area of your major?

3% il) undeclared 35 %¢(4) diological sciences

e(2) engineerin 5) socfal sciences
:_\_i g g

3) physical sciences 6) humanities
2. What is your approximate grade point average (GPA) at this school?

aS% (7) other (describe):

2% (1) 3.5-4.0 3% (4) 2.0-2.4
q (] (2) 300’304 S 105-109
a—?.g (3) 2.5-2.9 = (6) below 1.5

927 (7) no GPA yet
3. What is your gender? '
\%513 male
2

1% (2) female
4. 1s English your first langu2sz?
3_3;;:(1) yes

3% (2) no (what is your first language? )
5. Prior to this videodis how would you rate your skills in

Not at all Very

' & . skilled skilled
&S a. using microcompute rs? 1 2 3 4 5

{.% b. using videodisc players? 1 2 3 4 5

3,0 c. typing? 1 2 3 4 5

6. Prior to this lab session, did you
Don't
No Yes Remember

&. study this same topic in another course? 19"7’ 2 354 3

b. perform or view znother lab experiment
on this same topic? 1 H® ,aa%,
c. perform this lab before? 1%9% 2 (8% 3 D%
7. How mq?/ separate sessions did you view this videodisc?
°‘\"’(1) one (2) two U% (3) three or more
— - - (How many?
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8. In minute:, approximately how much time did you spend (O~ o)
16-18) a. fn preparation before you actuaily began working on the videodisc 1ab? X- ¢
19-21; b. actually working on the videodisc? X = SO C 6 -130)
22-24 c. outside of lab writing up a report? L 24 (& = ao)
(25) 9. The amount of time you were allowed for viewing this disc was

(3% 1) too much (more than necessary)

E;Vo 2) too little (How much more time was needed? \
; %1% (3) about right

(26) 10. For this lab videodisc, did you work
36™(1) alone
o (2) with one other person
,;?o? with two other people
_ 4) with more than two people
(27) 11. Mas it required that you view this videodisc?

1
@523 i:‘

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):

Not an A very
- important important
X reason reason
(28) 3.7 a. because the professor or teaching assistant 1 2 3 4 5
recommended it
(. Fb. because another student recomdended it 1 2 3 4 5
3, & c. to get additional help in an zrea in which 1 2 3 4 5
1 am having difficulties
4.#d. to learn more about the subject matter i 2 3 4 5
s.9e. to do better on the exams or tests 1 2 ? 4 5
t.4f. in order to obtain extra credit 1 2 9 4 5
1.2 9. as a substitute for another assignment or test 1 g g : g

(35) a,4h. to see what videodiscs are a1l about
. 1. other (please describe)

13. Compared to other sessfons in this course, how would you rate jour

Don't

x Lower Same: Higher  Know

(36) 3.6 a. level of attention in this videodisc 1a8b? 1 2 3 4 5 2 )
(37) 3 $b. interest in the content of this video- 1 2 3 4 5§ )

disc lab?
14. What 2 or 3 things did you learn from this videodisc?




15C

15. How effective was the videodisc in helping ycu

Not at all Very Don't
effective effective know

S

. Not at all Very Don't know/
< confident confident Doesn't appl

(41) 3,1 a. using the hardware 1 5
3.0 b. conducting the experiment 1 5
a.f¢ 5
5

.¥c. reporting results of your 1
. experiment
(44) 3.4 d. following instructions 1 2 3

(45) 17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?

(38)
(40)

understand calculations? 1
understand results? 1
. understand basic principles 1
invoived?

o~"

WL R
op

oow
NN

W Wt

L X ¥ _J

16. How confident did you feel

NN
W w
o b

2
yes. Please describe.
18. What did you Tike most about this lab?

19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the
following statements Don't
Strongly Strongly  know/
X disagree agree  Doesn't
apply

(46) &.Fa. I knew what I was expected to learnfrom 1 2 3 4 5 ()
. this 1ab session.
3.3 b. In light of the effort I put into it, I was 1 2 ()
satisfied with what I learned in this lab

w
Mo
(34 ]

session.

14 c. I was bored most of the time using the
videodisc.

Q.Fd. I was confused most of the time using the

. ideodisc.
Q. de. l‘/ interest in science has increased

()
()

1
1
1 )
because of this lab session. .
.+ f. I would rather learn this material in a 1

regular lab session than with a videodisc.
a,.0g. I found 1t difficult to concentrate on the 1

course material because of the hardware.
2.0h. I felt as if I had a private tutor while 1

. using the interactive videodisc.

(54) 3.34. I could Tearn more through a "real® experi- 1
ment rather than through videodiscs.
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(55)

(58)

(59)

(62)

(63) '

Strongly
20. (Con.) disagree
3.% j§. 1 would Vike more labs on videodisc. 1 2
3.3 k. If I were to use videodiscs again, I would
prefer to work alone. 1 2
3,8#1. I wish I could get printed copies of the 1 2
information that was on videodisc. .
t.+m This videodisc had too much text, too much 1 2
to read. :
21. Did you have any problems
No,
X not at all
'«¥H a. 1dnserting the videodisc or computer 1 2 3
diskette?
| & b. operating the videodisc and videodisc 1 2 3
player?
{5 c. using the keyboard? 1 2 3
2. 24d. with the relfability of the equipment? 1 2 3

22. Plecse rate the effectiveness of the following features

printed instructions on “"how -to begin"
instructions on the videodisc

q,j‘c: opportunities to work at own pace

oF the lesson

lesson
3,8 9. explanations
a.%h. quizzes
4,01. visual images and action (content)

39J5. quality of the sound

. opportunities for feedback on answers
y,oe. oppoertunities to review easily any part

opportunities to skip any part of the

7. 7k. quality of the videc screen picture

&t 1. readibility of the text on the screen
&.am. overall production quality

3.1 n. student worksheets

23. How would you rate the

a. challenge of the lesson:
b. amount of new information:
c. level of information:

too easy

1

too little 1
too elemen- 1

tary

)3

b b Pod Puht Pobd Pud Pubd Pud - Pt Pod b b

2
2
2

fot at all
effective

NN N N RN

3
3
3

W W W W Wwww w WL

4
4
4

W wWww w

o b6 n

oA b pELLM

5
5
5
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mnl.
Strongly  know.
agree  Doesn"
appl:
4 5. ()
4 5 .
4 5 (]
& 5 ()
Don't
know/

Yes, very Doesn't

much so apply
5 ()
5 ()
: (]
Very Don't
effective know

5

5

5

5

5

5 ()

5

5

5

5

5

5

5

5

too hard

too much

too advanced

24. Prior to this videodisc lesson, how many different videodisc lessons

have you used in this course?

l007v§1§
2
3

25. Please make other comments about this videodisc, if you wish.

:
gon't remember
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(1-2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC

Your responses will help us improve the videodisc. A1l comments will be

152

kept confidential and will not affect your grade i .
respond candidly. y gr n this course. Please
Campus: UQLA Course: _ Clem;i Sty
Date: T i o
~ CNT M)
Title of videodisc (check one):
(.) Chemistry: Titration ¢) Chemistry: Unknowns
3) Biology: Respiration 4) Biology: Climate and Life
5) Physics: Physics of Motion 6) Physics: Physics of Rotaticnal Motion
1. What is the general area of your major?
3 * (1) undeclared §3%(4) biological sciences
194% (2) engineering 5) social sciences
% (3) physical sciences 6) humanities

7) other (describe):

2. What is your approximate grade point average (GPA) at this school?

3 *(1) 3.5-4.0 14%(4) 2.0-2.4
YR 385 — &) betow 1.5
3) 2.5-2.9 6) below 1.
7; no GPA yet

3. What is your gender?

©(1) mal
iﬁ‘(‘:\’éz; l}\:m::'le

4. 1Is English your first language?
Loo_"g; yes

no (what is your first language? )
5. Prior to this videodisc how would you rate your skills in
Not at all Very
T skilled skilled
J.4 a. using microcomputers? 1 2 3 4 5
a.t b. using videodisc players? 1 2 3 4 )
>\ c. typing? 1 2 3 4 5
6. Prior to this lab session, did you
Don’t
No Yes Remember
a. stucfly this same topic in another Ei:ourse? 199% 2a1% 3
b. perform or view another lab experiment
on this same topic? 1Y% 5 a3% 3
c. perform this lab before? 1G% 2 v% 3
7. How mzﬁ separate sessions did you view this videodisc®
€% (2) two ___ {3) three or more
— (How many? )
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(16-18)
(19-21)
(22-24}

(25)

(26)

(27)

(28)

(35)

183

8. In minutes, approximately how mich time did you spend (6- 30
< 4

a. in preparation before you actually began working on the videodisc 1ab? £=3

b. actually working cn the videodisc? X ag. (O-5°)

c. outside of lab writing up a report?g_ 40 (¢ O- .;o)

9. The amount of time you were allowed for viewing this disc was
too much (more than necessary)

P 1;
gz too 1ittle (How much more time vas needed? )
K37(3) about right

10. For this lab videodisc, did you work
6% (1) alone
Go (2) with one other person
3) with two other people
4) with more than two people

11. Was it required that you view this videodisc?

3% (1) yes
q3 % (2) no
12. 1If you were not required to view this videodisc, please indicate the reasors

that you chose to do so (ple.se leave this question blank if you were recuired
to view the disc):

Not an A very
important inportant
T reason " reason
a.& 3. because the professor or teaching assistant 1 2 3 4 5
- recormended it

1.5 b. because another student recommended it 1 2 3 4 5

a3 c. to get additional help in an area in which 1 2 3 4 5
I am having difficulties

40 d. to learn more about the subject matter 1 2 3 4 5

3,18 to do better on t 2 exams or tests 1 2 3 4 5

1.5f. 1in order to obtai.. extra credit 1 2 3 4 5

439 as a substitute for another assignment or test 1 2 3 4 5

4.%h. to see what videodiscs are all about 1 2 3 4 5
i. other (please describe)

13. Compared to other sessions in this course, how would you rate your -
1 Lower Same Higher Knew
4.> a. level of attention in this videodisc lab? 1 2 3 4§ 5 i )
3 interest in the content of this video- 1 2 3 & 5 )

disc lab?
14. %hat 2 or 3 things did you learn from this videodisc?
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15. How effective was the videodisc in helping you

Not at all Very Don't
4 effective effective  know
(38) &( a. understand calculations? 1 2 3 4 5
3.¢ b. understand results? 1 2 3 4 5
(40) 4.0 €. understand basic principles 1 2 3 4 5
involved?

16. How confident did you feel

‘ Not at all Very Don't know/

T _ confident confident Doesn't apply
(41) 3.9 a. using the hardware 1 2 3 4 5

3.> b. conducting the experiment 1 2 3 4 5

3.3 €. reporting results of your 1 2 3 4 5 \

experiment
(44) 4O d. following instructions 1 2 3 & 5 ()
(45) 17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?
_‘}3_‘(1 no

3 1 %(2) yes. Please describe.
18. what did you 1ike most about this lab?

19. What suggestions do you have for improving this lab session?

Please indicate the extent to which you agree or disagree with each of the

20.
following statements Don’'t
Strongly Strongly  know/
i disagree agree Doesn't
apply
(46) QY a. I knew what I was expected to learnfrom 1 2 3 4 5 ()

this lad session.
33 b. In light of the effort I put into it, I was 1
satisfied with what I lezrned in this lab
session. ,
I.# c. I was bored most of the time using the 1
videodisc.
i€ d. I was confused most of the time using the
jdeodisc.
| e, A& interest in science has increased
| because of this lab session.
| a. ! f, I would rather learn this material in a

N
w
H

5 ()

~N

()
()
()

5?

b

1
1
regular lab session than with a videodisc.
I.4 g. I found it difficult to concentrate on the 1
course material because of the hardware.
Q9 h. I felt as 1f I had a private tutor while 1

using the interactive videodisc. ’

(54) 3.3 i. 1 could learn more through a "real” experi- 1

ment rather than through videodiscs.

~n N N ~N n Ny

w w W W w w w
B P R R T B R
(3 D ¢, B S, ] (3] [3,] (3, (3]
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(55)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(80)

20.
X

4.1 §. I would 1ike more labs on videodisc. 1
4.3 k. If 1 were to use videodiscs again, I would
15 : prefer to work alone.

3.2 m. This videodisc had too much text, too much 1

21,

X

(-4 a. inserting the videodisc or computer 1 2
t.fo b. operating the videodisc and videodisc 1 2
2
2

|-©c. using the keyboard? 1
(.14, with the reliability of the equipment? 1

22.

3.% a. printed instructions on “how to begin"
3.6 b. instructions on the videodisc

4,57 c. opportunities to work at own pace
4.ad. opportunities for feedback on answers
4.1 €. opportunities to review easily any part

4-2 f. opportunities to skip any part of the

3.99. explanations
4-3 h. quizzes

54.31. visual images and action (content)
«0J. quality of the sound

a1k, quality of the video screen picture
2.51. readibility of the text on the screen
4.3 m. overall production quality

" n. student worksheets

23.

X

3.c02. challenge of the lesson: too easy 1 2 3 4
3> b. amount of new information: too little 1 2 3 4
3.1¢. level of information: too elemen- 1 2 3 4

24.

25.

155pon 't
Strongly Strongly  know/
{Con.) disagree agree Doesn't

1
CF(’P ).Y

[y

I wish I could get printed copies of the
information that was on videodisc.

N NN N
w w W [
L L L
w (3,04, ] (4]

)
()

Oon't
Did you have any problems know/

We, Yes, very Doesn‘t
not at ail much so apply

s ()
5 )
:

Not at all Very Don't
effective effective know

to read.

diskette?
player?

Ww W w
L b

Please rate the effectiveness of the following features

of the lesson

()

lesson

$= 0md Pt b ft fmd fb b Db P b Pt b Pt
NNNNNN;\’N ~N NN NN
WWWWLWWwWwwW w WWwWwww
Sobhbobbs o LN
T n o g n

How would you rate the

too hard
too much
too advanced

U

tary

Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course?

=t
3) don't remember

Please make other comments about this videodisc, if you wish,
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1-2)
3-4)

(5)

(6)

(7)

(8)

(9)

(10)
(12)

(13)

(15)

(16-18)
(19-21)
(22-24)

(25)

156 £
STUDENT TRADITICNAL LAB SESSION QUESTIONNAIRE

Your responses will help improve these activities. Please respond candidly.

Campus: _ (JC LA Course: i Sty
Date: Title of Lab Session: LTGRO
1. What is the general area of your major? N> as)
%% (1) undeclared 4 o %(4) biological sciences
a5 % (2) engineering 5) social sciences
13 %(3) physical sciences 6) humanities
4§9.7) other (describe: )
2. What is your approximate grade point average (GPA) at this school?
c’o 1) 3.5-4.0 (3 % (4) 2.0-2.4
»(2) 3.0-3.4 5) 1.5-1.9
QM %(3) 2.5-2.9 6) below 1.5
44 %(7) no GPA yet
3. ¥Khat is your gender?
"21 male
2) female
4. Is English your €irst Tanguage?
'46"' ;yes
no (what is your first language? )

5. Prior to this lab sessinn, how would you rate your skills in:

Not at all . Very
T skilled skj'l'led
1.9 a. using microcomputers? 1 2 3 4 5
1+€ b. using videodisc players? 1 2 3 4 5
3.0¢c. typing? . 1 2 3 4 5
6. Prior to this lab session, did you:
Don't
No Yes remember
a. study this same topic in another 1 1%% 244 % 3 §%
course?
b. pe:l';oms another ek on this came 1 PAB 2 O by
topic? % % %
c. perform this lab before? 10%¥° 2 a86% 3 4

7. In minutes, approximately how much time did you.spend: me 0-136

a. in the room setting up and preparing to conduct the experiment? g- 43
b. 1in this 1ab session working on the experiment? 3= (26 (re~je o-.Wo)
c. outside of Tab writing up the report? (= ISt Cro~pe D-300 )

8. The amount of time alloted for this lat session was:

"(1) too much (more than necessary)
4% 22; too 1ittle (How much éime was needed? )
about right %




(26)

27)
28)

(29)
(31)

(32)
(35)

(36)

9.
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For this lab session, did you work:

lo® (1) alone

10.

4

ww x|

11.

12.

weL
g—»""

bwwgm

o @

14.

15.

with two other people

§§§'with ore other person
4) with more than two peopie (How many? )

Compared to other lab sessions in this course, how would you rate your:
" Lower  Same Higher Don't know

a. level of attention in this lab sessfon? 1 2 3 4 § 5 g
b. dfnterest in the content of this lab 1 2 3 4 5§
session?

What 2 or 3 things did you learn from this lab session?

How effective was the lab session in helping you:

Not at all Very Don't know/
effective effective Doesn't apply
a. understand calculations? ! 2 3 4 5 ()
b. understand results? 1 2 3 4 5 i ;
c. understand basic-principles 1 2 3 4 5

involved?

How confident did you feel:

Not at all Very Don't know/
confident confident Doesn't apply
a. using the equipment? 1 2 3 4 5
b. following instructions? 1 2 3 4 5
¢c. conducting the experiment? 1 2 3 4 5
d. reporting results of your 1 2 3 4 5

experiment?

During the lab session, did anything occur that interferred with your carrying
out the experiment?

3«‘*? no
2 *»(2) yes. Please describe.

What did you Tike most aboui this lab sessfon?




R
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16. What suggestions do you have for improving this lab session?
17. Please indicate the extent to which you agree or disagree with each
of the follwoing statements:
Strongly Strongly Don't
b4 disagrejl agree know
(37) 3.1 a. 1 knew what I was expected to learn 1 . 2 3 4 5 ()

from this lab sessfon.

3.1 b. In view of the effort I put into it, 1 2 3 4 5 ()
I was satisfied with what I learred .
in this lab session.

Q-3 C. I was bored most of the time in this 1 2 3 4 5 ()
1ab session.

2.1 d. 1 was confused most of the time in 1 2 3 4 5 ()
this lab session.

3.6 e. My interest in science has increased 1 - 2 3 4 5 ()
because of this lab session.

J.7 f. 1 feel that manipulation of apparatus 1 2 3 4 5 ()
increased my understanding of lab
concepts.

a.4 g. I had difficulty trying to figure out 1 2 3 4 5 ()
how to set up the equipment.

(44) a.5 he I think simulations or videotapes of 1 2 3 4 5 ()

experiments would be jJust as effective
in learning the material.

(45 18. Did you view a videodisc on the topic of this 1lab?
bl%(1) no
J9%(2) yes
(3) don't remember

Thank you for your comments.
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(1-2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC 159.

Your responses will help us improve the vidcuoisc. A1l comments will be
kept confidential and will not affect your ade i
respond camatal, y gr n this course. Please
Campus: : Course: (S COREA M
Unlnowns
Date:
Summe’§ 3
(V=S Stdhed S)

Title of videodisc (check one):
(1) Chemistry: Titration l/(?.) Chemistry: Unknowns
(3) Biology: Respiration (4) Biology: Climate and Life
(5) Physics: Physics of Motion (6) Physics: Physics of Rotational Motior

1. What is the general area of your major?

(1) undeclared (4; biological sciences
(2) engineering (5) social sciences
20 '%3) physical sciences gsg humanities
£59.(7) other (describe):
2. What is your approximate grade point average (GPA) at this school?
5o’°§1) 3.5-4.0 (4) 2.0-2.4
2ot 2) 3.0-3.4 —__(5) 1.5-1.9
&0 %(3) 2.5-2.9 6) below 1.5

a;ﬁ.é?) no GPA yet
3. What is your gender?

€07 (1) male
SO P (2) female

4. Is English your first language?

[00%(1) yes
=~ _(2) no (what is your first language? )

5. Prior to this videodisc how would you rate your skills in

Not at all Very

< skilled skilled
1+% a, using microcomputers? 1 2 3 4 5
t+3 b. using videodisc players? 1 2 3 4 5
&.€ c. typing? 1 2 3 4 5

5. Prior to this lab session, did you
Don't
No Yes Remember

a. study this same topic in another course? 14C% 2 (%3
b. perform or view another lab experiment

on this same topic? 140% 2 ko' 3
¢. perform this lab before? 140% 2 653
7.  How ma& separate sessions did you view this videodisc?
(20‘"(1) one 40% (2) two . (3) (t'?;:e m:’:'y_s?nore
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19-21)

&16-18)
22-24'l

(25)

(26)

(27)

(20)

160
8. In minutes, approximately how much time did you spend

a. in preparation before you actually began working on the videodisc lab?zi
b. actually working on the videodisc? Q5 Cranpe 1S -4
c. outside of lab writing up a report? —

9. The amount of time you were allowed for viewing this disc was

§g;;“(1) too much (more than necessary) .

du:’iaézg too 1ittle (How much more time was needed? )

eQ19(3) about right

10. For this lab videodisc, did you work

pb% (1) alone

! §2) with one other person’
3) with two other peopile
—__ (4) with more than two people

11. Was it required that you view this videodisc?
(1) yes

ToYoh 1607(2) no ]

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):

Not an A very
{mportant important
X reason “reason -

/S a. because the professor or teaching assistant 1 2 3 4 5

recommended it

V'O b. because another student recommended it 1 2 3 4 5

Q© c. to get additional help in an area in which 1 2 3 4 5

I am having difficulties

3 O d. to learn more about the subject matter 1 2 3 4 5

(£ e. to do better on the exams or tests 1 2 3 4 5

}, ©f. 1in order to obtain extra credit 1 2 3 4 5

3. D 9. as a substitute for another assignment or test 1 2 3 4 5

> ¢ h. to see what videodiscs are all about 1 2 3 4 5

@:” {. other (please describe)

13. Compared to other sessions in this course, how would you rate your bon't

n
X Lower Same Higher  Know
3% a. level of attention in this videodisc 1ab? 1 2 3 4 5 { ;
g,8°b. interest in the content of this video- 1 2 3 4 5§
' disc lab?

14. What 2 or 3 things did you learn from this videodisc? -

AILRBLE
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15. How effective was the videodisc in helping you
Not at all Very Don't
x ' effective effective  know
38) 1.8 a. understand calculations? 1 2 3 4 5 ()
o.5-b. understand results? 1 2 3 4 5 ()
40) AL understand basic principles 1 2 3 4 5 ()
involved? :
16. How confident did you feel
: Not at all Very Don't know/
ol confident confident Doesn't apply
41) 2.% u. using the hardware 1 2 3 & 5 ()
3 & b. conducting the experiment 1 2 3 4 5 ()
% c. reporting results of your 1 2 3 4 5 ()
3- experiment
44) 4,0 d. following instructions 1 2 3 4 5 ()
45) 17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?
0 9‘(1) no
4% (2) yes. Please describe.
18. What did you 1ike most about this lab?
19. What suggestions do you have for improving this lab session?
20. Please indicate the extent to which you agree or disagree with each of the
following stat-ments Don't
Strongly Strongly  krow/
- disagree agree Doesn't
X ' apply
\48) 4,0 a. I knew what I was expected to learn from 1 2 3 4 5 ()
this lab session.
3 & b. Inlight of the effort I put into it, Iwas1 2 3 4 5 ()
satisfied with what I learned in this lab
session.
ti@ c. 1 was bored most of the time using the 1 2 3 4 5 ()
videodisc. :
l.> d. 1 was confused most of the time using the 1 2 3 4 5 ()
- ideodisc.
3§ e. %’ interest in science has increased 1 2 3 4 5 ()
because of this lab session.
3,d f. I would rather learn this material in a 1 2 3 4 5 é )
regular lab session than with a videodisc. )
it 9. 1 found it difficult to concentrateonthe 1 2 3 4 5 ()
course material because of the hardware. ()
&2 h. 1 felt as if I had a private tutor while 1 2 3 4 5 )
using the interactive videodisc. ' )
54) 3,p 1. 1 could learn more through a “real"” experi-1 2 3 4 5§ )
ment rather than through videodiscs.
308 ' B




N

162

Don
Strongly Strongly ‘kno
20. (Con.) - ] disagree agree  Doesn

appi

/

\

{ )
)

5 ()
Don't

21. Did you have any problems know/

No, Yes, very Doesn'
not at all much so apply

5 ()
5 ()
: U

Not at all Very Don'
et.ective effective know

(55) 2% J. I would 1ike more labs on videodisc. 1
3,0 k- if I were to use videodiscs again, I would

prefer to work alone. 1

a: 5 1. I wish I could get printed copies of the 1

1

“ww w
L3 NS )

information that was on videodisc. )
(58) 3. ¢ M. This vzdeodisc had too much text, too much
to read.

N PN N
w
» o

(59) 1,3 & -inserting the videodisc or computer 1 2
' diskette?
}.o b. operating the videodisc and videcdisc 1 2
player?
{+3 C. using the keyboard? 1 2
f62) (o 3 4. with the reliability of the equipment? 1 2

ww w w
X _J o E )

22. Please rate the effectivenes: of the following features

(63) printed instructions on "how to bagin*
instructions on the videodisc
opportunities te work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson

opportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound :
quality of the video screen picture
readibility of the text on the screen
overall production quality

student worksheets ¢ WN:=| )

wwwyw W
I ¥ 2L P
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=%
Qo

(76)

23. How would you rate the
(77) 3
m 3

too hard
too much
too advanced

4 a. challenge of the lesson: ton easy 1 2 3 4

& b. amount of new information: too little 1 2 3 &

o0 ¢. level of information: too elemen~-1 2 3 4
. tary

(80) 24. Prior to this videodisc lesson, how many different videodisc lessons
have you uysed in this course? -

Uit

wo™(1) o
K lox[J 2; 1
3) don't remember

25. Please make other comments about this videodisc, if you wish.
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(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

Your responses will help us tmprove the videodisc. A1l ~omments will be

kept confidential and will not &fiect your grade in thi
AR y g n S course. leease

Campus : Vebrasvo - Course: O’Vuﬂ'\S'ﬁ_g
Date: - (JAnelonsS
‘ Co &)

Title of videodisc (check one}:

Chemistry: Titration / Chemistry: Unknowns
Biology: Respiration Biotogy: Climate and Life
Physics: Physics of Motien Physics: Physics of Rotational Motion

What is the general area of your major?

l'?-":gl) undeclared 33

2) engineering
T33A3) physical sciences

4) biological sciences

5) social sciences .
6) humanities

7) other {describe):

2. What is your approximate grade point average (GPA) at this school?

§o7o (1) 3.5-4.0 4) 2.0-2.4
2) 3.0-3.4 ’ 5) 1.5-1.9
SO% (3) 2.5-2.9 below 1.5
7) no GPA yet
3. What is your gender?
S6% (1) mle
ST (2) female
4. 1Is English your first languege?
% (1) yes
(2) no (what is your first language? )
5. Prior to this videodis how would you rate your skills in
- Not at all Very
X skilled skilled
®.7 a. using microcomputs rs? 1 2 3 4 5
{.#b. using videodisc players? 1 2 3 4 5
3, % ¢. typing? 1 2 3 4 5
6. Prior to this lab session, did you
Don't
do Yes Remember

a. study this same topic {n another course? 1331’ 2 g 3
b. perform or view another l1zb experiment

T, 1%
on this same topic? 183 3
c. perform this 1ab before? 1 $3% 2 (F3
7. How mq'} separate sessions did you view this videodisc?
Ho 7’(1) one __(2) tw O %(3) three or more
— } (How many? )




) 164

8. In minutes, approximately how much time did you spend (b -36¢)
(15-18 a. in preparation before you actually began working on the videodisc lab? i< \
19-21 b. actually working on the videodisc? a (30-15®
22-24 c. outside of lab writing up a report? (O~ 2a4)
(25) 9. The amount of time you were allowed for viewing this disc was

too much (more than necessary) ’

—"‘f'% too 1ittle (How much more time was needed? )

35% about right
(26) 0. For this lab videodisc, did you work

sO»(2) with one other person
2 with two other people
R |

(27) 11. Mas it required that you view tais videodisc?

‘7""{1) yes
2) no

7.512 alone

with more than two people

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (p1- -e leave this question dlank §f you were required
to view the disc):

_ Not an A very
¥ jmportant important
reason  Teason

(28) “4:0C a. because the professor or teaching assistant 1
recommended it
/S b. because another student recommended it 1
4.3 c. to get additional help in an area in which 1
1 am having difficulties
«.3d. to learn more about the subject matter %
1
1

2 W w W w

@28 to do better on the exams or tusts
(.5F. in order to obtain extra credit
1.5g. as a substitute for another assignment or test
(35) a,0h. to see what videodiscs are all about
" 4. other (please describe)

NN N ~N
hboabbh &b N
oy ot o

W WL

13. Compared to other sessfons in this course, how would you rate jour Don't
n
X Lower Same _ Higher Know
&35) 3.7Fa. level of attention 4n this videodisc 1ab? 1 2 3 4 5 { ;

37) ¢4.ab. interest in the content of this video- 1 2 3 4 5
disc lab?

14. What 2 or 3 things did you learn from this videodisc?




15. How effective was the videodisc in helping you

Not at all Very Don't
'] effective effective know

a.) a. understand calculations? $
A5 b. understand results? 5
3.3¢. understand basic principles . 5

involved? ‘

16. How confident did you feel

- . Not at all Very Don't know/
K confident confident Doesn't app:

3.5 3. using the hardware 1 2
2,3b. conducting the experiment 1 2
3,32 c. repurting results of your 1 2 )
experiment
1 2 5 ()

4,0d. following instructions
17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?

3% (1) no
(3% (2) yes. Please describe.

18. What did you 1ike most about this lab?
19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the
foilowing statements Don't
Strongly Strongly  know/
disagree agree Doesn't

x : apply

2 © &. 1 knew what 1 was expected to learn from 1 ()
this lab session. -

3.3 b. In light of the effort I put into it, I was 1 ()
satisfied with what 1 learned in this lab
session.

1.F c. I was bored most of the time using the 1 ()
videodisc.

t.5 d. 1 was confused most of the time using the 1 ()

ideodisc.

anT e. interest in science has increased 1 ()
because of chis lab session.

.©f, ] would rather learn this material in a 1

regular lab session than with a videodisc. 2
(.} g. I found 1t difficult to concentrate on the 1 (
course material because of the hardware. : )
3,3 h. 1 felt as if I had a private tutor while 1
. using the interactive videodisc. )
S.& §. 1 could learn more through a "real® experi- 1
ment rather than through videodiscs.

312




166

Don
Strongly Strongly kno
20. (Con.) disagree agree  Doesn
- 8pp
(55) 3.% 5. I would Vike more labs on videodisc. 1 2 3 4 5 (
«.2 k. If 1 were to use videodiscs agatn, I would
prefer to work alone. 1 2 3 5 g
3.A1. 1 wish I couid get printed copies of the 1 2 3 &4 5
information that was on videodisc.
(58) I & m. This videodisc had too much text, too muc 1 2 3 4 5 (
to nld. M
don':
21. Did you have any problens know,
=~ No, Yes, very Doesn
X rot at all much O aroly
(59) [0 a. d{nserting the videodisc or computer 1 2 3 4 5 ()
diskette? .
#:© b, operating the videodisc and videodisc 1 2 3 4 5 ()
player?
t«©c. using the keyboard? i 2 3 4 5 i ;
(62) 1.3 d. with the reliability of the equipment? 1 2 3 4 5
22. Please rate the effectiveness of the following features
,’( Not at all Very Don'
effective effective knov
(63) 3.3 2. printed instructions on “how to begin® 1} 2 3 4 5 ()
3.5 b. 1nstructions on the videodisc 1 2 3 4 5 )
3% c. opportunities to work at own pace 1 2 3 4 5 )
3.2d. opportunities for feedback on answers 1 ry 3 4 5
3 b e. opportunities to review easily any part .1 2 3 4 5 5
of the lesson
3,5 f. ?pportunities to skip any part of the 1 2 3 4 5 ()
esson
<.% g. explanations 1 2 3 4 5
a4 h. quizzes 1 2 3 4 5
3.5Y1. visual images and action (content) 1 2 3 4 5
a.7J. quality of “he sound 1 2 3 4 5
3,©0k. quality of the video screen picture 1 2 3 4 5
3.#1. readibility of the text on the screen 1 2 3 4 5
3 3 m. overall production quality 1 2 3 4 5
(76) «,&en. student worksheets 1 2 3 4 5
z23. How would you rate the
(77) 3,3 a. challenge of the lesson: - tooeasy 1 2 3 4 5  too hard
3,3 b. amount of new informatfon: too little 1 2 3 4 5§  too much
(79) 3,7 ¢. level of information: tooelemen-1 2 3 4 &  ¢op advancad
tary
(80) 24. Prior to this videodisc lesson, how many different vidzudisc lessons

have you used in this course?

ik
3% (3) don't remember

25. Please make other comments about this videcdisc, if you wish.
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(1-2)

(3)

(4)

{5)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC 8

Your responses will help us improve the videodisc. A1} comments will be

kept confidential and will not affect your grade
respond candidly. your g in this course. Please

Campus: LV C LA Course: _ CMemy shrom

-’

Date: Unna s
(N~ 10)

Title of videodisc (check one):
_ (1) Chemistry: Titration __v(2) Chemistry: Unknowns
3) Biology: Respiration 4; Biology: Climate and Life

5) Physics: Physics of Motion €) Physics: Physics of Rotational Motion

———
O p———

1. What is the gencral area of your major?

1) undeclared 30 *(4) biological sciences
2) engineering 1O fo (5) social sciences
A0 ¥{3) physical sciences 6) humanities

7) other (describa):

2. What is your approximate grade point average {6PA) at this school?

ao ' (1) 3.5-4.0 4) 2.0-2.4

50 w(2) 3.0-3.4 5) 1.5-1.9

o %s(3) 2.5-2.9 6; below 1.5
{0%e (7) no GPA yot

3. What is ycur gender?

sO% (1) mle
S0 (2) female

4, 1s English your first language?

gl (1; yes
ao % (2) no (what is your first language? )
5. Prior to this videodisc how would you rate your skills 1
Not at all Very
skilled skilled
T
1.5 a. using microcomputers? 1 2 3 4 5
1.q b. wusing videodisc players? 1 2 3 4 5
3.0 C- typing? 1 2 3 4 5
6. Prior to this lab session, did you
Don't
No Yes Remember

2. study this same topic in another course? 1 So%* 2 S0% 3
b. perform or view another lab experiment "

on this same topic? 140% 260% 3
c. perform this lab before? 150% 2535003

7. How mg} separate sessions did you view this videodi\sc?

(1) one . (2) two (3) three or more
[OO™*(2) on — (How many? )
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8. In minutes, approximately how much time did you spend (O-S 3
(16-18) a. in preparation before you actually began working on the videodisc lab?-g:i |
219-21 b. actually working on the videodisc? Y2 Q3% (o- &45) |
22-24 c. outside of lab writing up a report? _O
(25) 9. The amount of time you were allowed for viewing this disc was ‘
1; too much (more than necessary) ' |
33 %(2) too 1ittle (How much more time was needed? )
3 §5(3) about right
(26) 10. For this lab videodisc, did you work
80%* (1) alone
30> (2) with one other person
3) with two other people
(4) with more than two people
(27) i1. Was it required that you view this videodisc?
(1) yes
m‘t(Z) no
12. 1f you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):
Not an A very
important important
7 reason . Teason
(28) a-3 2. because the professor or teaching assistant 1 2 3 4 5
recommended it
-},  because another student recommended it 1 2 3 4 5
a» c. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
35d. to learn more about the subject :catter 1 2 3 4 5
3.0e. to do better on the exams or te:ts 1 2 3 4 5
I.sf. 1in order to obtain extra credit -1 2 3 4 5
.39. as a substitute for another assignment or test : 2 3 4 5
(35) 3,qh. to see what videodiscs are 211 about 2 3 4 5
i. other (please describe)
13. Compared to other sessions in this course, how would you rate your Bon 't
n
' ' Lower Same Higher Know
(36) 4.32. level of attention in this videodisc 1ab2 1 2 3 4 5 2 ;
(37) 34b- interest in the content of this video- 1 2 3 4 5
disc lab?
14. What 2 or 3 things did vou learn fro® this videodisc?
\
t
| Q
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(38)
(40)

(41)

(44)
(45)

(46)

Not at all Very Don't
T effective effective  know
Lwa. understand calculations? 1 2 3 4 5
9 §b. understand results? 1 2 3 4 5
23C understand basic principles 1 2 3 4 5
involved?
16. How confident did you feel

15. How effective was the videodisc in helping you

Not at ali Very Don't know/

T confident confident Doesn't appl -
33 a. using the hardware . 1 2 3 4 5 .
3 a2 b. conducting the experiment 1 2 3 4 5 :
Q.3 €+ reporting results of your 1 2 3 4 5 ’

experiment %
3.9d. following instructions 1 2 3 4 5 () ;

17.

During the time you spent viewing the videodisc, did anything occur that
interferred with your caryying out the experiment?

§0% (1) no
Ao (2) yes. Please describe.

18.

18.

20.

What did you 1ike most about this lab?

What suggestions do you have for improving this lab session?

Please indicate the extent to which you agree or disagree with each of the
following statements

Strongl,
disagree

<! a.

30; b.

a.v C.
Q1 d.

o).o‘ e.

3lbfo

a4 9.

2 ¢ h.
‘1‘-.\ 1-

I knew what 1 was expected to learn from
this lab session.

1

In 1ight of the effort I put into it, I was 1

satisfied with what I learned in this 1ab

session.

I was bored most of the time using the

videodisc.

I was confused most of the time using the
ideodisc.

ﬂ& interest in science has increased

because of this lab session.

I would rather learn this material in a

regular lab session than with a videodisc.

1
1
1
1

I found it difficult to concentrate on the 1

course material because of the hardware.
I felt as if 1 had a private tutor while
using the fnteractive videodisc.

1

I could learn more through a "real” oxperi- 1

ment rather than through videodiscs.
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PRICY APy oW >

Wi . e

(55)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(80)

Strongly
2%. (Con.) disagree
a.rJ. 1 would 1ike more labs on videodisc. 1 2 3
3.3k. If I were to use videodiscs again, I would
’ prefer to work alone. 1 2 3
3.9'. 1 wish I could get printed copies of the 1 2 3
information that was on videodisc.
«6¢ M. This videodisc had too much text, too much 1 2 3
to read. .
21. Did you have any problems
No
% not at a1l
(.0a. 1inserting the videodisc or computer 1 2 3
diskette?
l.1b. operating the videodisc and videodisc 1 2 3
player?
l.oc. using the keyboard? 1 2 3
1.\d. with the reliability of the equipment? 1 2 3

22. Please rate the effectiveness of the following features

Not at all

3 effective
3.9 a. printed instructions on "how to begin" 1 2 3
4 0b. instructions on the videodisc 1 2 3
4.3 ¢. opportunities to work at own pace 1 2 3
3‘qd opportunities for feedback on answers 1 2 3
3, 3¢ opportunities to review easily any part 1 2 3

’ of the lesson
3.3 f. opportunities to skip any part-of the 1 2 3
lesson

. ¥9. explanations 1 2 3
a.¢h. quizzes 1 2 3
331. visual images and action (content) 1 2 3
a (J. quality of the sound 1 2 3
< ¢ k. quality of the v°“eo screen picture 1 2 3
3.01. readibility of ti . text on the screen 1 2 3
3.3Mm. overall production quality 1 2 3
n. student worksheets 1 2 3

23. How would you rate the

; 2. challenge of the lesson: too easy 1 2 3 4

2 v b. amount of new information: too little 1 2 3 &

2.9 ¢ level of information: too elemen- 1 2 3 4
) tary

HHE b

SELLLLDLLELE H DOHLLN

(S 0 N,

CH

Strongly  knov
agree  Doesn'

app!
4 s )
4 5
HEH S
4 5 ()
Don't
know/

Yes, very Doesn'
much so apply

5 ()
5 ()
5
: )
Very Don't
effective know -
5
5
5
5
5
5 ()
5
5
5
5
5
5
5
5
too hard
too much

too advanced

24. Prior to this videodisc lesson, how many different videodisc lessons

have you used in this course?

i
3) don't remember

25. Please make other comments about this videodisc, if you wish.
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(1-2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
(11)

(12)

(14)
(15)

43 % (1) one 3% (2) two

STUDENT REACTION TO VIDEODISC

Your responses will help us improve the videodisc. A1l comments will be

kept confidential and wi'l'l not affect your grade in this course. Please
respond candidly.

Campus: _t1linois CMWM Collegefourse: __Physics

Date: Pkbs\u oF Motiom
(N 30D

Title of videodisc (check one):
1) Chemistry: Titration Chemistry: Unknowns
Biology: Respiration Biology: Climate and Life
Physics: Physics of Motion
What is the general area of your major?
undeclared 23 %4 biological sciences
engineering 5) social sciences
physical sciences 6) humanities
2¢ % (7) other (describe):

1171

Physics: Physics of Rotational Motion

2. What is your approximate grade point average (GPA) at this school?

(% (1) 3.5-4.0 (F%(4) 2.0-2.4
o (2) 3.0-3.4 3 5) 1.5-1.9
555 3) 2.5-2.9 6) below 1.5
—3®(7) no GPA yet
3. What is your gender?

¢ > %1) mle
CED (2) female
4. 1Is English your first language?
10074 s
2) no (what is your first language? )
S. Prior to this videodise how would you rate your skills in
Not at all Yery
73 skilled skilled
Q.© a. using microcomput: rs? 1 2 3 4 5
L@ b. using videodisc players? 1 2 3 4 5
ar+c. typing? 1 2 3 4 5

6. Prior to this lab session, did you
Don't
No Yes Remember

a. study this same topic in another course? 133 % 267 &3

b. perform or view another lab experiment f %
on this same topic? ]G0 250 3

c. perform this lab before? 1G3% 2 ¥+ 3

7. How m{} separate sessions did you view this videodisc?

20% (3) three or more
(How many?
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(16-18
(19-21
(22-24

(25)

(26)

(27)

(28)

(35)

%
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8. In minutes, approximately how much time did you spend (0-a go)

a. in prepar'-ation before you actually be.an working on the videodisc lab? Xz
b. actually working on the videodisc? X = [bd t¥- 3c0)
c. outside of lab writing up a report?yY o G F ( t0-1€0)

9. The amount of time you were allowed for viewing this disc was
1) too much (more than necessary)

3%
3_2% gzg too 1ittle (How much more time t.as needed? )
Ga® (3) about right

10. For this lab videodisc, did you work
1) alone

(§ o -
3390 2; with one other person
3) with two other people

%
.‘EQ_‘H) with more than two people
11. Was it required that you view this videodisc?

(1
sty

12. If you were not required to view this videodisc, please indicate the reasons
that you chose to do so (please leave this Question blank if you were required
to view the disc):

Not an A very
important- : important
7 reason " Teasen
a. because the professor or teaching assistant 1 2 3 4 . 5
recommended it
b. because another student recommended it 1 2 3 4 5
c. to get additional help in an area in which 1 2 3 4 5
1 am having difficulties
d. to learn more about the subject matter 1 2 3 4 5
e. to do better on the exams or tests 1 2 ? 4 5
f. 1in order to obtain extra credit 1 2 , 4 5
g. as a substitute for another assignment or test 1 2 3 4 5
h. to see what videodiscs are all about 2 3 4 5
i. other (please describe) .

13. Compared to other sessfons in this course, how would you rate your bon't
n
X ' Lower Same Higher  Know
g-" a. level of attention in this videodisc 1ab? 1 2 3 4 5 { ;
R b, 1nter$s§?1n the content of this video- 1 2 3 4 5
disc la .

14. What 2 or 3 things did you learn from this videodisc?
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15. How effective was the videodisc in helping you

)2‘ Not at all Very bon't
effective effective now
(38) 9-"’ a. understand calculations? 1 2 3 & 5
a.3 b. understand results? 1 2 3 4 5
(40) 3, 1 €. understand basic principles 1 2 3 4 5
involved?
16. How confident did you feel
) Not at all Very Don't know/
K confident confident Doesn't app'ls
(41) 3 3a. using the hardware 1 2 3 4 5
3.9b. conducting the experiment 1 2 3 4 ] s
3.1 c. reporting results of your 1 2 3 4 5
experiment
(44) 3. td. following instructions 1 2 3 4 5
(45) 17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?
24%(1) no
' (2 yes Please describe.
18. What did you 1ike most about this lab?
19. What suggestions do you have for improving this lab session?
20. Please indicate the extent to which you agree or disagree with each of the
following statements Con't
Strongly Strongly  know/
X disagree agree Does?'t
epply
(46) 3.1 a. I knew what I was expected to 'Ieam from 1 2 3 4 ()

this 1ab session.

3 Cb. In 1ight of the effort I put 1nto it, I was 1
satisfied with what I learned in this lab
sessfion.

<+ c. I was bored most of the time using the 1
videodisc.

23 d. I was confused most of the time using the 1

1
1

N
(78]
N
o

()

()
()
()

!

{deodisc.
a.3e. l‘/ interest in science has increased
because of this lab session.
At f. I would rather learn this material in a
regular Tab session than with a videodisc.
}.89. I found it difficult to.concentrate on the 1
course material because of the hardware.
Q8 h. I felt as if I had a private tutor while 1
. using the interactive videodisc. )
(54) &/ #4. 1 could learn more through a “res1" experi- 1
ment rather than through videodiscs.
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T

(88)

(58)

(59)

(62)

(63)

(76)

(77)
(79)

(80)

20. (

g}
a.¢ k

EX-R
a.am

21.
X

.1 a.

a0b.

iedc.
aad.

22.

V)
&’c
‘_’.__n-o 7'»'

w.L
T > sanpe

-

N
£ OWn

w g

w
oLy,

4O k. quality of the video screen picture

4,0m. overall production quality
Q0n. student worksheets

24.

(&% 1) 0
— 1

25.

J. I would like more labs on videodisc.

a.9 a. 4
a,3 b. amount of new information: too little 1 2 3 2
anec

174
. Don'
Strongly Strongly  know
Con.) disagree agree  Doesn'

1
5 ()

S
5 ()

Don't

Did you have any problems know/
No, Yes, very Doesn':

not at all much so apply

5 ()

5 ()
i

. If I were to use videodiscs again, I would
prefer to work alone.

. I wish I could get printed copies of the
i{nformation that was on videodisc.

. This videodisc had too much text, too much
to read. .

-
NN N
20 W w
L} F ¥ »n

()
w

inserting the videodisc or computer 1 2
diskette?

operating the videodisc and videodisc 1 2
player?

using the keyboard? 1 2
with the reliability of the equipment? 1 2

w W w w
L%} L

Please rate the effectiveness of the following features

Not at all Very Don't
effective . effective know

printed instructions on "how to begin”
instructions on the videodisc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the lesson .
opportunities to skip any part of the
lesson

explanations

quizzes

visual images and action (content)
quality of the sound

>

()

readibility of the text on the screen

el g e e e e S V7 S W P P
PR R RN RN
WWWWWWWLW W LW WL w
LR ELE & paprs

Tannanwanuunung o (. NI NI, N1, X1,]

How would §ou rate the

too hard
too much
too advanced

challenge of the lesson: tooeasy 1 2 3

U

level of {nformation: too elemen- 1 2 3
tary

Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course?

don't remember
Please make other comments about this videodisc, 1f you wish.
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(3)

(4)

(5)

(6)

(7)

(8)

(9)
(31}

(12)

(14)
(15)

STUDENT REACTION TO VIDEODISC 175

Your responses will help us improve the videodisc. A1l comments will be
kept confidential and will not affect your grade in this course. Please
respond candidly. .

Campus: _Knnsas Sicto, Course: Ehg SiCS
Date:  Physics of Moton
END G)

Title of videodisc (check one):

1) Chemistry: Titration (2) Chemistry: Unknowns
o 3; Biology: Respiration 54 Biology: Climate and Life
¢~ (5) Physics: Physics of Motion 6) Physics: Physics of Rotational Motion
1. What is the general area of your major?
. 1; undeclared 4) biological sciences
75{2) engineering — . (5) social sciences
A 3(3) physical sciances —w_ (6) humanities
. (7) other (describe!:
2. MWhat {s your approximate grade point average (GPA) at this school?
1 305-400 23‘10 4 2.0'2.‘
33 9o gz 3.0-3.4 5) 1.5-1.9
339 (3) 2.5-2.9 6) below 1.5

11 7 (7) no GPA yet

3. What is your gender?
(607 (1) male
22; female

4. 1Is English your first language?

o 2

no (what is your first language? )

5. Prior to this vidaodis how would you rate ;your skills in

Not at all Very
X skilled skilled
& @ a. using microcomputcrs? 1 2 3 4 5
(¥ b. using videodisc players? 1 2 3 4 5
d,4 typing? 1 2 3 4 5

6. Prior to this lab session, did you i
Dor't
. No Yes Remember
a. study this same topic in another course? 1 W% 2g%% 3
b. perform or view another lab experiment % - 733
on this same topic? 133%% 2 3
c. perform this lab before? 1/00% 2 3
7. How mg'} separate sessions did you view this videodisc?

'S_O:’°(1) one 5_9_7‘; (2) two —_ (3) three or more
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(How many? )
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(16-18)
(19-21
(22-24

(25)

(26)

(27)

(28)

(35)

8. In minutes, approximately how much time did you spend

PP (0-38)
in preparation before you actuclly began working on the videodisc lab?y¥=%

a.
b. actually working on the videodisc? £3(33 ( /o -3%0)
c. outside of lab writing up a report? X =3 (30 -~ L5O)

9. The amount of time you were allowed for viewing this disc was

% (1) too much {more than necessary)
2) too little (How much more time was needed? )
97(3) about right

14
10. For this lab videodisc, did ycu work

Q)‘*il alone
1 % (2) with one other person

A 53 with two other people
(t_% (4) with more than two people

11. Was it required that you view this videodisc?

1
5 (2 v

12. If you were not required to view this videodisc, please {ndicate the reasons
that you chose to do so (please leave this question blank if you were required
to view the disc):

Not an A very
% important {mportant
reason " Teason
I+ Va. because the professor or teaching assistant 1 2 2 4 5
reconvmended it .
1«4 b, because another student recommended it 1 2 3 4 5
{.0 . to get additional help in an area in which 1 2 3 4 5
I am having difficulties
a.& d. to learn more about the subject matter 1 2 3 4 5
1 e. to do better on the exams or tests 1 2 ? 4 5
f.49f. in order to obtain extra credit 1 2 ) 4 5
¢,39. 8s a substitute for another assignment or test 1 2 3 4 5
43 h.  to see what videodiscs are a1l about 2 3 4 5
i. other (please describe) .
13. Compared to other sessions in this course, how would you rate jour bon't
n
Lower Same - HYigher  Know
3.3 a. level of attention in this videogisc 1ab?2 1 2 3 4 5 i ;
3.4 b. interest in the content of this video- 1 2 3 & 5

disc lab?
14. What 2 or 3 things dfd you Tearn from this videodisc?
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(38)
(40)

(41)

(44)
(45)

(46)

i
il
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15.  How effective was the videodisc in helping you

Not at all Very Don't
3- eficctive effective know
2.4 3. understand calculations? 1 2 3 4 5
3.5 b. understand results? 1 2 3 4 5
’ 3 ¢. understand basic principles 1 2 3 4 5
H- involved?
16. How confident did you feel
: Not at all Very Don't know/ -
X confidont confident Doesn't appl: -
3.3 a. using the hardw:re . 1 2 3 4 5
32 b. conducting the experiment 1 2 3 4 5
3.8¢. reporting results of your 1 2 3 4 5 .
’ experiment :
3.3 d. following instructions 1 2 3 4 5 () :

17. During the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?

33%§1gno
(—3?a 2) yes. Please describe.
18. What did you 1ike most about this lab?

19. What suggestions do you have for improving this lab session?

20. Please indicate the extent to which you agree or disagree with each of the

following statements Don't
— * Strongly Strongly  know/
Y4 disagree agree Doesn't
apply
3.5 a. 1 knewwhat I was expected to leernfron. 1 2 3 4 ()
this lab session.
35 b. In 1ight of the effort I put into it, Iwasl 2 3 4 § ()
sztisfied with what 1 learned in this lab
session.
a:Oc. 1 was bored most of the time using the 1 2 3 3 5 ()
videodisc.
a:.5 d. 1 was confused most of the time using the 1 2 3 4 5 ()
{deodisc.
3,0e. “y interest in science has increased 1 2 3 4 5 ()
because of this lab session.
a4 f. 1 would rather learn this material in a 1 2 3 4 5 ,
regular lab session than with a videodisc.
{9g. 1 found it difficult to concentrateonthe 1 2 3 4 5
course material because of the hardware. : ) _
23 h. 1 felt as if I had a private tutor while 1 2 3 4 5
. using the interactive videodisc. '
a5 1. 1 could Tearn more through a “real" experi-1 2 3 4 5§ (

ment rather than through videodiscs.
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Don'
) Strongly Strongly  knov
26. (Con.) disagree agree  Doesn’
X app!
(55) 3.%J. I would.lik2 more labs on videodisc. 1 5 ()
.9k If 1 were to use videsdiscs again, I would
prefer to work alone. : 1 s g
3, 71. I wish I could get printed copies of the 1
information that was on videodisc.
(58) 2.0 M. This videodisc had too much text, too much 1 ()
to read. Do
n't

21. Did you have any problems know/

_ No, Yes, very Doesn’
X not at all much so  apply

5 ()

5 ()
i Y

N NN
@ Ww w
s b o
[3,) (3, X4, )

(59, 1,0 a. inserting the videodisc or computer 1 2
diskette? '
[,O b. operating the videodisc and videodisc 1 2
piayer?
{«3 c. using the keyboarc? 1 2
(62) § Fd. with the reliadility of the equipment? 1 2

22. Please rate the effectiveness of the following features

ww w w
E_ X ) L T N

Not at all Very Don'
etfective effective know
too hard

()
too much

too advanced

(63) 4,4 a. printed instructions on "how to begin"
3.9 b. instructions on thz videodisc
.1 C- opportunities to work at own pace
7d. opportunities for feedback on answers
35 ce. opportunities to review easily any part
’ of the lesson
1.+ f. opportunities to skip any part of the
lesson
3.49. explanations
3.1h. quizzes
3,7 1. visual images and action (content)
J. quality of the sound
c,k. quality of the video screen picture
g 1. readibility of the text on the screen
o M. overall production quality '
(76) ‘6 M. student worksheets

" 23. How would you rate the

WWwWwwwww wr W W W W W
oo ~»r 2L
(3 R RS RS NI N N N, (3, LS R RS R,

Ol b P P P b P P [ od 1=t 0=t Pt Pt Pt
NN N NN N

X )
(77) J.L8. challenge of the lesson: tooeasy 1 2 3 4
A b. amount of new information: too little 1 2 3 4
(79) - 3,ac. level of information: ‘::o elemen-1 2 3 &
ry

(80) 24. Prior to this videodisc lesson, how many diffarent videodisc lessons
have you used in this course?

(00%(1) 0
2)1
3) don't remember

25. Please make other comments about this videodisc, if ,\'rou wish.

(3, X3, 3, ]
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(3) .

(4)

(5)

(6)

(7)

(8)

(9)
(11)

g6 '(1) one }__(Z)two 326 T l\9°(3) threeormre -
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E STUDENT REACTION T0 vmsomsc' s

- . Your responses will help us fmprove the videodisc. All conments will be  ~»

A kept confidential and will not effect ur grade in this ¢ -
. *respond candidly Lo YOUT grace, ourse. Please‘. .

D -
: o
Sl "‘).-—M-

1. What is the general area of your major?

- 21’; undsc'lared 3 % g bio}o ica} sciences
30 s 9 engineering 2% social scliences
2 %(3) physical sciences = {6) humanitfes

_Z %(7) other (describe)

2. What s your approximate grade point average (6PA) at this school? cw=3s)

34 %(1) 3.5-4.0 _8%33) 2.0-2.4

ety B =g L5,

. - w
— (7) no GPA yet

3. What is your gencer? (M=as ) .
26 °(1) mle

1 % (2) female _

4. Is English your first language? CV* )

44%(1) yes
L% (2) no (what is your first language? )

5. Prior to this videodisc now would You rate your ski‘lls in
~Notatall’ . . Tyery

Ly skilled - ©  skilled o
a. using microcomputers? -1 2 3 & 5 - 3".|
b. using videodisc players? 1 2 3 4 5 '
& tping2 © - 1 2 3 4 5 o9
6. Prior to this Tab sessi’*n. iy L et :
) ‘ ' : - = "Don't o
R .- ',.._ Sttt -_No . -Yes.__lelenber \_
- it - x Ww’:“. R A
a. study this same tapic in enotber course? Ias’o 2 73'0 3 "%
-b. perform or view enother ‘leb experinent B T ‘”/‘"
" I -on this same topic? - C .- 160% - 24'*" 338 et L
e perfom this lab before? -_ _ : 195% 2 a% 3 = LS

“.‘..-.

7. Iiow qy separate sessions did you view this videodisc? CNs3 7)

M'“ﬂ' ‘

- s

ampuss T SEEE Ll Courses \\\\'\ois Cp,n\f'a}- -
.. Date: : Y8
Lo T = Esqcrg:) Tran sﬁ&rmm
“Title of viaeodisc (check ’one) " (NY “")
1) Chemistry. Titration Chemistry. Unknowns =
3) Biology: Respiration ] Biology: Climate and Life
—_ (5) Physics. Physics of Motfon / Pnysics. Physics of Rotational Hotion

by



22-24
(25)

(26)

(27)

(28)

(35)

36)
37)

16-18
19-21) . .

' 8 - In ninutes. epprox‘lmte’iy how much time did you spend
-_'.. 1n preperetion before you actually began working on the vide
<. b. actually working on the videodisc? ¥ = ;00. a
€. outside of lab writing up a report? a4
. 9 The amount of time you were allowed for viewing this disc was
too little (How much more time was needed?

1) too much (nore than necessary)

180°

odisc lab? Y j

k; ebout ri ght

10. For this lab videodisc, did you work

= (1) alone

~_(2) with one other person

- 3) with two other people
10GT (4) with more than two people

11. as 1t required that you view this videodisc? (y~3s)

A3 1) yes
—a%(2) no

12, If you were not required to view this videodisc. please indicate
that you chose to do so (please leave this question bl=nk if you
to view the disc): X
' t an

{mportant
reason

beczuse the professor or teaching assistant 1
recomnended {t

beczuse another student recommended it

to get additional help in an area in which

I am having difficultfes :

to do better on the exams or tests
fn order to obtain extra credit

-TJO K a oo [ J
® o o o o o * ¢ .

13.° Compared to other sessions in this course, how would you rate your

QRS .
a.¢ b

.14, What 2 or 3 things did you_ learr, from this videodisc?

1
1
to learn more about the ‘subject natter T %
1
1

as 4 substitute for another assignment or test
to see what videodiscs are all ebout
other (please describe) .

Lower

Tevel of attention in this videodisc 1ab? .1 -

interest in the content of this video- 1
dr.c lab? - D

-
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A very
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(38)
(40)

(41)

(44)
(45)

(46)

.u‘

-20. Please fndicate the extent to which you agree or disagree with each of the

181

. -
\
G v ey

,' 15. How effective was the vi_'deodisc in helping you P

. V= 30) ,
Not at all ‘Yery Don't
effective ' effective know

Pl

understand calculations? 1 2
understand results? 1 2 .
understand basic principles 1 2
{nvolved?

ooy
wwew
ann

QS
Q. ¢
3\
16. How confident did you feel (M= “3)

. : . Not at alil Very Don't know/ i
o .  confident confident Doesn't apply

4 5 g}
4 5
4 . 5
4 ()

W w

2. % a. " using the hardware . 1
5

2
2.9 b. conducting tha experiment 1 2
3. aC¢. reporting results of your 1 2

) © experiment

2.9 d. following instructions 1 2 3
17. During the time you spent viewing the videodisc, did inything occur that

interferred with your carrying out the experiment?
Gl ""21) no
o(2) yes. Please describe.

18. What did you 1ike most about this lab?

19. What suggestfons do you have for improving this lab sessfon?

Don't
Strongly Strongly  know/
¥ - disagree agree.  Doesn't
: : . - apply
&% a. I knew what I was expected to learnfrom 1 2 .3 5 - () -
this lab session. ". . - g '
2. % b. In 1ight of the effort I put into it, Iwas1 '2 5 ()
" . satisfied with what I learned in this lab ’ )
' session. . .
3 O c. I was bored most of the time using the
videodisc. ' '

following statements

[ 7]
F 'S

5 ()
5 ()

1
. & % d. I was confused most of the time using the 1
)|

.3'..5' f. I would rather learn this materfal ina .
" Q.3 g. .1 found it difficult to concentrate on the
'a.4 ho T felt as if I had a private tutor while . 1

X “yideodisc.
Py Ye.‘fé interest in science has increased
because of this lab session.

i N o~ ~N N
S Yo .
W W W W

W Wt

P
‘regular Tab session than with a videodisc. 1 e
course material because of the hardware. -
using the interactive videodisc.

3.4 1. _I could Tearn more through a *real” experi- 1
. ment rather than through videodiscs. - >

?
~ -h-}‘,h‘.ﬂdu A‘ S

L XN ORI R




| e Dot
.o ) . - Strongly Strongly  know/
20. (Con.) .. : disagree agree Doesn't

apply
5 - ()

2
5 ()

4

(55) 2.4 J. "I would 1ike more labs on videodisc. 1
3.4 ko If I were -to use videodiscs again, .I would :

R prefer to work alone. - 1
& 1. T wish I could get printed copies of the 1

" informatfon that was on videodisc.
(58) 2.3 m. This videodisc had too much text, too much 1
. o to read. - .

Don't

1. Did you have any problems CN=&S) " know/
No, . Yes, very Doesn't
not at all mch so  apply

5 ()

5 ()
P

22. Please rate the effectiveness of the following features '7‘,;"-' '.-3'5":

Not at all Very Oon't
effective effective know

. N N N
) w L) LW (1)
PO S

K

(59) t.d 3. inserting the videodisc or computer @1 2
.diskette?
a.) b. operating the videodisc and videodisc 1 2
nlayer?
1.V ¢. using the keyboard? 1 2
(62) 3. 3d. with the relfability of the equipment? 1 2

W w w
ol a o~

(63) printed instructions on "how. to begin®
fnstructions on the videod{sc
opportunities to work at own pace
opportunities for feedback on answers
opportunities to review easily any part
of the fesson .
opportunities to skip any part of the
lesson
explanations
quizzes
visual images and action (ccntent)
quality of the sound
quality of the video screen picture
readibility of the text on the -Screen
3. 2m. overall production quality

student worksheets :

23. How would'you' rate the

¥ - : . . )

(17) @-“a. challenge of the Tesson: tcoeasy 1 2 3 4 5  too hard

. @ 4b. amount of new information: too 1ittle 1 2 3 4 5 . too much

J79) o Ac. level of {aformation: tooelemen-1 2 3 4 5 ° too advanced
‘ : tary : . . DL o

Ve e m o  vepe e -

Ry € £0MEZWNR

OV W e mm K|
SrtesTO - sanow

FEx
Ow-o

-

Dod b Pt 0=t (b Pt Pud Pt [ ol o N X
NN NN [0 NN NN
) G2 ) ) LI W) W W (7] W W W W W
Tt v (3] LS N X N

(76)

AT
P
3
. PRARRRRARAL & nppan

-

(80) 24, Prior to this videodisc lesson, how many different videodisc lessons
have you used in this course? Wz 33) e

b

o 91’%%(13 S NP L f““ oA S 7
- .. ..9%(3) dor’\ remember | - ' - ;
25. Pleasé make other i:oments.about.this videodisc, 1¥ you wish.




1-2)

(3)

\4)

.6)

7)

8)

: STUDENT REACTION TO VIDEODISC © -. . ' :

Your responses will help us improve the videodisc. A1l comments will be
kept confidential and wi 17 not affect your grade in this course. Please
respond candidly.

Campus. ' * Course: _Em:. '
Date: ' Nebvrasua -
| Ch - jos )

Title of videodisc (check one):

1) Chemistry: Titration 2) Chemistry: Unknowns
~ (3) Biology: Respiration — (4) Biology: Climate and Life

5) Physics: Physics of Motion ___1A6) Physics: Riws$es-af Botatianal-Metton

. TensSformation
1. What is the general area of your major?

a“g; und:c'lar:d g; bio}oIgic'a} sciences
gy engineering social sciences
__22-(3) physical sciences -(6) humanities

..I._‘ 7) other (describe):

2. What is your approximate grade point average (GPA) at this school?
29 7+ (1) 3.5-4.0 r'4;20-24

I? (2) 3.0-3.4 1.5-1.9

Qg (3) 2.5-2.9 6) below 1.5

\_%(7) no GPA yet
3. What is your gender?

967"‘(1) male
L___. (2) female

4. Is English your first language?
f9%(1) yes

‘\T?- (2) no (what is your first language? )
5. Prior to this videod{sc how would you rate your skills in
_ Not at all Very
I _ : skilled skilled
3t 3. using microcomputers? 1 2 3 4 5
é. » b. using videodisc players? 1 2 3 4 5
3.1 € typing? 1 2 3 4 5
6. Prior to this lab session, did you

Don't
No Yes Remember

a. study this same topic ir another course? 1 13% 28% 32 %

b. perform or view another fab experiment
on this same topic? 15%% 2283 .5%

c. perform this lab before? 19%% 2 ,% 3 t7%
7. How mﬁ separate sessions did you view this videodisc?
% (1) one §3% 2) two - q"’3) three or more .
> g 330 (3) ghre W)
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8. In minutes, approximately how much time did you spend

-1 a. 4n preparation before you actually began working on the videodisc 1ab?¥ = [
8-2?3 b. .ctﬂu'{, working on the videodisc? ¥ 2 /60O
22-24) c. outside of 1ab writing up a report?{
5) 9. The amount of time you were allowed for viewing this disc was
%(1 " much (more than necessary) '
—\W.gz) Egg ?ggcle (How much more time was needed? )
$3% 3; about right -

26) 10. For this lab videodisc, did you work

= (1) alone

»(2) with ont Other person
23_' 3) with two other people
18 Yo(4) with more than two people

"7) 11. Was it required that you view this videodisc?

2 %(1) yes
¥ ) no
12. If you were not required to view this videodisc, please indicate the reasons

that you chose to do so (please leave this question blank if you were required
to view the disc): (V>3S)

Not an ' A very
important important
Fo reason reason
<8) a.}F a. because the professor or teaching assistant 1 2 3 4 5
recommende
1.5 b. because another student recommended it 1 2 3 4 5
lete C. to get additional help in an area in which 1 2 3 4 5
I am having difficulties
1% d. to learn more about the subject matter 1 2 3 4 5
1.G e. to do better on the exams or tests . 1 2 3 4 5
<,0 f. 1{n order to obtain extra credit 1 2 3 4 5
]iwg. asa substitute for another assignment or test 1 2 3 4 5
35) a.f h. to see what videodiscs are all about 2 3 4 5
"' §. other (please describe)
13. Compared to other sessions in this course, how would you rate your bon*
n't

Lower Same Higher Know

1
36) .% a. Tevel of attention in this videodisc Tab? 1 2 3 4 § ;
37) i L b 1:t:rest in the content of this video- 1 2 3 &4 5 é
disc Tab? |

14. What 2 or 3 things did you learn from this videodisc?
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15. How effective was the videodisc in helping you

: Not at all Very Don't
7 . effective effective know
(38) 3.© a. understand calculations? 1 2 3 4 5 s
3.3 b. understand results? 1 2 3 4 5.
40) 3 § ¢- understand basic principles 1 2~ 3 4 5 (
' involved? L
16. How confident did you feel
. Not at all Very Don't know/
< ~ confident confident Doesn't apply
41) 3. @ a. using the hardware 1 2 3 4 5
3, T b. conducting the experiment 1 2 3 4 5
3,5 ¢C. reporting results of your 1 2 3 4 5
experiment
'44) d. ‘following instructions 1 2 3 4 5 ()
45) 17. Ouring the time you spent viewing the videodisc, did anything occur that
interferred with your carrying out the experiment?
' S‘j‘?ﬂ(l) no
'_T!“. (2) yes. Please describe.
18. What did you 1ike most about this lab?
19. What suggestions do you have for improving this lab session?
20. Please indicate the extent to which you agree or disagree with each of the
following statements Don't
Strongly Strongly  know/
rd disagrae agree Doesn't
apply
'46) 3.1 a. 1 knew what I was expected to learn from 1 2 3 4 ()
this lab session. :
3.4 b. In light of the effort I put into ft, Iwas1 2 3 4 § ()
satisfied with what 1 learned in this lab .
session. -
a, 2 c. I was bored most of the time using the 1 2 3 4 5 ()
videodisc.
a.5 d. 1was confused most of the time usingthe 1 2 3 & 5 ()
. {deodisc. . ' e
TR e F‘r interest Tn science has increased T— 2 3 4 5 (Y
because of this lab session.
ax f. I would rather learn this material in a 1 2 3 4 5
reguliar Tab sessfon than with a videodisc. 2
1,9 g. 1 found it difficult to concentrateonthe 1 2 3 4 5
course material because of the hardware. €« - T
30 h. I felt as if I had a private tutorwhile 1 2 3 4 §
- . using the interactive videodisc. : . '
54) a.5 1. I could learn more_through 2 "real™ experi-1 2 3 &4 5

4) ment rather than through videodiscs.
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(80)

186 |
L. - Don't
- Strongly Strongly  know/
20. (Con.) disagree agree Doesn;t
apply

5 - ()

2
5 ()

3.5 j. I would 1ike more labs on videodisc. 1

2.1 k. If I were to use videodiscs again, 1 would
prefer to work alone. " 1

3 2 1. 1 wish I could get printed copies of the 1
information that was on videodisc.

a © m. This videodisc had too much text, too much - 1
to read.

N NN N
w W w
L _ T W L)

. B} Don't
21. Did you have any problems : kncw !
No, Yes, very Docsn't
z not at a1l much so  apply

5 ()
50O
s

Not at all Very Donit
effective effective know

1.d a. inserting the videodisc or computer 1 2
diskette?
/.S b. operating the videodisc and videodisc 1 2
player?
1+3¢c. using the keyboard? 1 2
.5 d. with the reliability of the equipment? 1 2

W w W
b L] L)

22. Please rate the effectiveness of the following features

printed instructions on “how. to begin®
instructions on the videodisc
opportunities to work at own pace
coportunities for feedback on answers
opportunities to review easily any part
of the lesson

opportunities to skip any part of the
lesson

explanations

quizzes

visual ir: »s and action (content)
quality of tha sound

quality of the video screen picture
readibility of the text on the screen
overall production quality '
student worksheets
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How would you rate tﬁé

N
(7Y ]
.

challenge of the lesson: too easy 1 2 3 too hard
amount of new information: too little 1 2 3 too much
level of information: too elemen- 1 2 3 too advanced

tary o .

——  e—— .-

2. ﬁ:?br to this videodf;E iééson, how many different videodisc Tessons
have you used in this course?

??:ﬁ 0
2) 1
, 3) don't remember

25. Please make other comments about this videodisc, {f you wish.
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