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» 3
Tumeu 2 miwannTsunsuiieadu (Preprogramming Development)
TuA 1 ad e Ivauaznszausoe (Develop Flowcharts and Storyboards)

myad1edena

g ool

Tdyndnualflfdhunesgumnalumseenuuy Wauwesnindonoufiunef

by

FAWTOU HESUAHWNIATI Y

ar o o= <1 o & ) o 1 1
FaygydnveinlFlumsSeud lvadonouiiuaeiteaou 1dun

O O

Connector Symbol

Operation Symbol :/\ Input Symbol

Decision Symbol

Terminal Symbol

Terminal Symbol

¥ T

T -4 ' 1
TEiuuagasuduuazyadugavoiunisey Taednldgiudri "Gy wie "Fudu"
] 3
Tugasudy wazldgauim oy muelugaduga
Connector Symbol
o & [ = A& 2 [} A = o4 1 1 as :f’
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wu fmuasaren losdunirsduvesunisominindnywiumsnaaautiony

Operation Symbol
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Decision Symbol

¥

It wuasafidosiimsifon Tavasuiuaey niovnauonaduilosiiudy  put
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¢laeeafi 1:  AYlvisAbsolute Branching
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Aelna Conditional Branching Juagfiunimgndesussimen

Begin Lesson
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Review A
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msadranssmuied (Storyboard)
FumssmuanseufissthueionuaamvsumSouite iy i sudunoy
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1 ﬁusﬁﬁ‘n}
2) uausiliodn
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4) suuniSey
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6) Video Clip R
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3
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HUuwn 1

wiuweh 2
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duil 2:  N19WAINY Support Materials
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- 980 W Transitional Frames
- OMUMTADUMUAUD (Instructional Frames)
- UBNIVAIDTY {Question Frames)
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1. 90MN Transitional Frames
iFoaTosdrudiaenen vesunSounsufiamosdivseu
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srsumAvewenmuilaiae mivegunssuivumSeuduldedaderies
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1) v9awMguiime (Orientation)
= Vg ¥ o o w9 o e
iusenmiide g s oudfudeyaninumBouiiozanan  seawil

o o o T 9

a o
wideingszmidvesunfeou  Iddonnudfgiidiamit  (Advance Organizers) uny
o o s = a £
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2) vonvithou Tus (Bridge)
H ¥ T 4 at 1 é
SussnmtiFoulosseniemszvosundoudiunile ldSndrunila
° ¥ oo A o g ot = = =t = 'R
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3) A IRHadPUNRY (Feedback)
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4) VWAINUONNANNUSEAIBUNS (Directions & Instructions)
= =Y o k2 2 = 1 Yy o &8
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»
szydaudn q uazaszvoaunitey iy udldindaymsufduddguesundou Tuasu
cio ar -1 8/
ndfgeumiFou Wudy
5) BMWIWNUHT (Performance Report)
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4 ot

2y WA INAA TN (Definition)

v
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iWusesmdwgieduayunisSoumsaouTasianunszenundoyah
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Fudiou mvadieteluswaziden
4) WAMAGIIUN (Rule)
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o

H S = et ot o ] Y
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8. e A0 Y (Questions Frames)
[ .
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senmmohuunSruaeuiunes viveen 1Aun
1) WNINAINY AR/GN (True/False)
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Wuriavesdinu-dreeuiliiufiduseluuns sunouiiunesoaauy
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Y o d'if 3 =S [ =)
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3) venmA1uLls1e (Multiple Choice )
o o c:in 9 St % + 1
Hussamueaiiinu-fseounsududswenuuuldianudany  drudwe
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5) DANAIDNOAUY {Constructed Response / Open-Ended)
[ » >
Wusenmmnldindnuileusneu 1ddwayss luaduq Tdeudananedeonin
° p a R oo w 8 et o a od w ¥ o I
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MANUIN 3

as Qs 4 = d
Mpghard Haveam seenuUL RN AT LT

Linear Branching (Lumioenuuufensuinnestivasuidiouasifmlumsian
a Y oa TR & ' w e o 'R o YR
uazmsnanieuiiqa ua lilanufeanguluvany 9 duddineuiiuneshremeuninnududou

a 3
'D'I&ﬂﬂﬂﬂ\'m

Simple Linear CAI Lesson Flowchart
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Physical %70 Progrm-Branching 1Humsduiiunsiauaeriuad awildsunsuwes
5 & o e
Hudtimua eI lFemusoldouldfumiuituammuisovessisauns uaz seringld
Branching IufenoufiuneiTrwmeudiunmsduiufonssunmmszuosumiSou Fafesen
. . &~ Y = = 2o o= = =
1 (Instructional Designer) #50 1nmaTulabasAnyutiudimun Tasmidsfasssumnaves
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. a -
Physical 1199 Program Branching Flowchart

Present A.

v

Present B

v
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Positive Feedback
Present C . v

v
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Neg. Feedback 8
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v v
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Instructional Branching Flowchart

Practice or
Posttest

Present
Practice 1

y

Present
Practice 2

v

Positive Feedback

;
/ Posttest /4————1
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A15¥3Y  Physical %30 Program Branching 1{8i% Instructional Branching Flowchart

Lesson Menu
select 1,2,3 /d

Yes

Begin Part 3
Etc.

Present 1 4—1

v
/ Question 1 /

Negative Feedback
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1. Forward Branching

Forward Branching Flowchart Based on Pretest Score

resent Pretest
Questions

Yes

Rules
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Prent Present Present

Rule 1 Comp. 1 App. 1
Present

Present Present

Rule 2 Comp. 2 App. 2

/ Rule Qs / Comp. Qs / /" App. Qs /

EtC. Etc.
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Forward Branching Flowchart Based on Learner Choices

Begin Lesson

Present
Part'1

# .

Present
Part 2

v

' Control
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2. Backward Branching

Backward Branching Flowchart Based on Response Accuracy

Begin Lesson

Prent
Part 1 Q—_—%
v

Present
Part2

v

Present
Part3

v

Present
Part 4

i
'y

Quest:ons
for Pt. 1-4

No
All Correct ? S

éYes
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8. Random Branching

Present
New Words

v

Present
Definitions

v

Examples
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Application
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Application
Strategy
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MAaNHIN 4

o o 4 4
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The CAI Design Checklist
There are many steps involved in the successful design and development of a CAI lesso
The CAI Design Checklist (CDC), prescribes the principal steps of the process.
Modify the CDC to meet your needs by adding, deleting, and rearranging steps.

The CAI design checklist (CDC)

Phase 1. Needs Assessment
1.1. Describe the student for whom the lesson will be written.

1.1.1, Agerange: 12 ..l_.é..

1.12. Readinglevel: 1 2 3 4 5(6)7 8 9 10 Adult

1.1.3. Orther significant characteristies;

_ﬂneg like game formats and animated
1J

Srophics-

1.2, Describe the environment in which the lesson is to be used.

1.2.1. 1ssupervision available to start the lesson? _}:__@
To answer questions? Y_@
1.2.2. 'Would music ar sound pose a problem for others? _Y@
1.2.3.  Describe the secting(s) @n which the lesson will be used:
0, Co'mlpu'!-er- labs
@ Classrooms
(@) Studesd con take the lesson home

1.2.4,  On whart compurter svstemi(s) must the lesson run?

Apple T Microcomputers

1.3. Describe the constraints within which the lesson must be developed:

1.3.1. Time:
1.3.1.1.  Date the project must be ready for

March 15%h

distriburion:
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1.3.1.2. Date the project must be ready for summative

F&L. , sT

evaluartion:

1.3.1.3. Date the project must be ready for

J-Clr\ . SrD

testing:

1.3.1.4. Date the design must be ready for.

20

programrming: Nov.

1.3.1.5. Date the needs assessment must be

Oet, 25

complere:

1.3.2. Fiscal:
1.3.2.1. Tortal cost of the project not to exceed:

$1, 500 %

1.3.3. Resource:
1.3.3.1. How many machines will be available for

development and testing? 1 for deve lop roert » 10

§
For +esting
U

1.3.3.2. What people will be involved in the development of the lesson,
and in what capaciry?

Name: Role:
Wilma Dan'uels S“bie°+ Matter Expar"'
Saro. Meagher Inst Des:’gnc-‘r-
)
Doug Archer Pr‘oﬁr-ammer
[}

qu‘-clqn MeMa'in Test+ Coordinator

Walt Wright Evaluator
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1.4. List the goals of the lesson:

O The student will understand how chords

Qre 'For-med .

® The stude~t will learn to name notes as

they are played.
¢ ==

@ The student will be able +o understand

how scales are formed.

1.5. Listthe objectives of the lesson and an assessment item for each.
Obj. # Objective (Conditions/Action/Quality)

1 Given the tonic note, the student will
provide the third note of the major
triad within Two cxHemlp'}*s. '

144 5 A . .
Assessment item: YOU are bugls{ing Q. oy or +\“| QcJ - “ e
7 (¥

tonic rote is the note F below miadle
C. Find ‘H‘\e ‘H\ir‘d no‘f‘c o‘F *ng “j‘ri‘ad. 22

Obj. # Objective (Conditions/Acton/Quality) .

2 Given Fhe note upon which _a scale is
buitt, the student will provide the 4%
note within 2 G#Em.p'{‘s.

Assessmentitem: . What s the 4% note of a scale
builh on +he note D’?O;uer above

M;‘ddle C?’:
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Ob}. # . Objective (Conditions/Action/Quality)
3 Given the note uporn Which a 7tk chord

is blilt, the shudent will provide +he
7% within 3 cxHem'p'l‘s.

pssessmentiem: Find the 1% in o T chord build
on_the note AP Lolow middle C.7°

Objectives/ Assessments: Page 1 of.__4:.

List the skills and knowledge the student must bring to the lesson in order to be
successful:

Must understand:
@ mag’or Hiad
@ tonic note
®—qug3;0u+ of a 'pfr:mo kegboor-d

Must recd ot the &th Srade level o abeove.

Evaluation and Revision of Phase 1.

. Student characteristics are adequarely.understood.

7 The environment(s) in which the lesson will be used is/are understood.

. The constraints under which the lesson is to be developed are understood and are
reasanable.

~7_ The objectives of the lesson are clear, measurabie, and attainable.
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A Assessment items are congruent with the objectives.
. List of prerequisite skills required of the learner is complete.

2 The resources (human, fiscal, and computer) available are appropriate for the size of
the rask.

Phase 2. Design
2.1. Sequencing the objectives
2.1.1. Examine the objectives listed in section 1.5 and place the objective
numbers below to indicate the sequence in which they will be met.

Lesson Lesson Lesson

Sequence Objective #  Sequence Objective #  Sequence Objective ;

1 —31 18 — 35 _—
2 3 19 S 36 R
3 4 20 L | W 37 -
4 2 21 -8 38 e
5 5 22 - 5 39 R
6 2 23 I8 - 40 _
7 7 ) 24 Z .2 41 R
8 6 25 L 42 -
9 1 26 — 43 S

10 i J 27 LAt ¢ 44
11 e 28 — 45 -
a 29 R 46 -

12

13 — 30 _— 47 S
14 —_— 31 S 48 S

15 —_— 32 —_— 49 PRRRER—
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Iesson ‘Lesson Lesson

Sequence Objective # Sequence Objective # Sequence Objective #
16 - 33 S 50 -
17 SO 34

2.2. Description of Activities to Meet-Obijectives
v 2.2.1. Examine each objective, generate multiple methods of attaining that
objective, and select the best.
v’ 2.2.2. Determine the method by which remedial instruction will be presented.

2.2.3, Record the decisions from steps 2.2.1 and 2.2.2 below:

Objective #: .+ Topic: 3cd note of mc:gor trad

Primary means of achieving the objective: Student will control

the movement of an cnimated flaure across
)

o ke‘dboord on the screen, and will Sﬂ[-o'o on

‘H\e Ccorrect note. Cam?u-l-er* will )pfag +he

student’s +riad and Fhe correct answer.

Method in which remediation will be presented: ..Qo rrect amswer

Y ow b‘-f
u - %)

highlighting _aporosriate keys as Fhe rofes
v, v, ] 1 T ]

will be lmrese.r'v]‘ecl Sra‘p]'n'ca”

are Dlo.dzd-. A f:m'e'P ex planatieon will
] i

'ﬁo“ow.
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Storyboard Form for Presentation Frame

Objective # 2. Board # .3_ of 1.

ﬁﬂ IEEVIEMI o,D.‘Flon a“m,u_c, .L/Q\J.jﬂ “bﬁck UF“
’”‘fwgh o Sectron of the /es.son.,,

The of?'h'on WI” b(lnj you- back

to  these sereens-.
The @E o)o'h'or\ allows you'f‘o viT
+he current lessorn and (efurn CZ% The,

/

)‘@660(‘\ mend. . .

PEE"—_’EQ@ Gire u:n)a.“ g.\ven
' & +he DO‘H’om o‘F e ‘pm.me

- O¥ Ql"c_ CVY\bcc{dEK tn The 'H:,d‘).

/ f Fress Tha <SPACERAR D +o continve,. {

W AR

AN

NSO OSSN NN

! T e Nl 2 LS L

Preceding Storyboard(s): r e
2 -4

Following Storyboard:

Action Required 16 Advance: SSPACEBAR o\ a—bl'v\- ety e-f:s:f'-w . )

Comments: S‘OFJM e ot a-i;x:b'.oW .a.iaia.mu—\:f...

-
zbqr‘ma.i{j wnbll Ao ,l[jubu. ACAZZ Lo oOMil:JueiL,

K,ijom (BEVIEW, HELP QUIT DIRECTIONS) +o

o nviaseol %o» &M?MD&WW x%/{oq.c/‘t.
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Storyboard Form for Menu /Question Frame

Objective # ._8..._ Frame # ﬁ_of 10

Eoo, NG MBI PsTEsT|
////""Qi‘m/ y y /TL//

Number Q.?QHT: | Number Wrong:
/ Qx)&*‘:‘i‘/on e

,n a Pt‘ece. c(' Musw 5‘;_0#5 come In
ﬁrou 5 o-ﬂ‘
4 2
B) 3
Q4
D) all of The above

TYpeAEJC or D) and press <£ETL)2./\J7D
[l L A KNP m //

AN AN

NN SN NN

Preceding storvboard(s): g 3
Anticipated ansvers: On this answer branch 1:
A PART CORPECT —» &l SUzS

PART CORRECT =7 Afc - SuUR3
.

=]
c PART coprEcT -5 AJR ugQ
D

CORRLECT JUL > T -4
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On unanticipated answer, branch to; L LLEG&GAL PROMPT SUuB

Record answers? Correctness: ( : ) N Actual response: " { : ’ N

2.4. Describe performance reports to be provided:
2.4.1. Swudent Performance:

2.4.1.1. Tothe student: IMmzol[a+e kﬂowl'edse of
correctness of hesfoong.ca,.l-p 0% or better

olay o sens. No written rePor'!' to +he

' g
S‘{‘u d Qn‘!‘.

2.4.1.2. To the Teacher or Supervisor: NONE

2.4.2. Lesson Performance:
2.4.2.1. To the Teacher or Supervisor: — NONE
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2.4.2.2. Tothe lesson’s Designer(s) Track the number O'F

responses each shudest makes ‘por‘ each
[)

it ers .

" 2.5. Make another pass through the storyboards modifying therm to increase inter-
activity and individualization.

Evaluation and Revision of Phase 2.

~ Sequence'of objectives is appropriate (progresses from easy to more difficult, no unde-
fined terms or necessary concepts covered later than needed, etc.).

~ Activites listed for primary instruction and for remediation for each objective seem
adequate to meer instructonal needs.

Storyboards communicate the designer’s intent unambiguously so thar the programmer
will be able to faithfully execure the designer’s plan,

<

Requirements for performance tracking are conveyed clearly.

NS

Lesson involves the Jearner by requiring meaningful interactions as opposed to a series of
autornatic or contrived responses.

The lesson adapts 1o the needs of individual students.

The student is made aware of the Jesson’s objectives. ( needs wor k )
The student is made aware of prerequisite skills required.

The lesson provides adequare remediation and re-teaching.

The lesson provides an adequate amount of learner contro}.

The lesson will maintain the student’s interest.

The instructions are clear.

The actions required of the student are unambiguous and easy to understand.

KRR KK KRR

The student is made aware of the correctness of each response.
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Positive feedback is not overdone.

Negative feedback is informative bui not punitive.

Feedback is varied.

Feedback motivates the student 1o respond correctly.

The lesson does not require an inordinate amount of Teacher /Supervisor involvement.
Test items match instructional objectives,

Questions are unambiguous and do not use unfamiliar terminology.

IR R KRR KK

Answer judging is thorough. Correct alternatives to the most likely answer are consid-
ered correct, anticipated incorrect answers are considered incorrect, and the student is
asked to redo unanticipated answers

N

Responses required do not interfere with the student’s ability to answer. For example,
inability to type is not misinterpreted as inability to generaie the correct answer,

The lesson uses graphics appropriately to eliminate overuse of text.

Highlighting is used to direct the student’s atention

NN

The lesson provides adequate opporruanity to practice.

Additional Comments on Phase 2 Work:

Nice 'clesigh!‘1C:‘cbd collaboration® between SU%QQ‘F

Moatte~ = expert and instruchon al designer.
, : _ %]

Phase 3. Development and Implementation
v 3.1 F]owcharti.ng
v 3.1.1.  Develop the flowchart.
v/ 3.1.2. Programmer and Designer review the flowchart.
" 3.2. Determine the programming language or authoring sy:smm or language which will
be used to produce the lesson. (Remember that the computer system on which

the lesson is to run and cost constraints should be major considerations in this
decision.) '
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v/ 3.2.1. Which programming language or authoring system or language will be

3.3

3.4.

3.5.

3.6.
3.7
3.8,

3.9.

3.10.

used? gupar PILOT

Set a dare for-preliminary review of first moduie of.the'lesson, to take place on the
computer system for which the lesson is being developed. Cizfis ‘)

Produce first module.

Review first module to verify that designer’s intentions are being implemented by
the programmer, and that any questions are answered before the entire lesson is

done incorrectly.

Make indicared revisions to the first module. Cdone 12 /2 o)
Produce remaining modules.

Test program to assure flawless program logic.

Designer takes entire lesson 1o validate that the plan was implemented as
intended.

One 1o one formative evaluation {See Chapter 17 for more derail on evaluating

CAD

v/ 3.10.1. Evaluate

~/3.10.2. Report results

v/ 3,10.3, Identify problems

v 3.11. Revise as indicated

/" 3.12. Small group evaluation

v 3.12.}. Evaluate

v 3.12.2. Reportresulis

v 3.12.3. Identify problems

" 3.13. Revise as indicated

v/ 3.14, Field test

v 3.14.1. Evaluate

v 3.14.2. Report resuits

V' 3.14.3. Identify problems



v/ 3.15. Revise as indicated

v/ 3.16. Revise the flowchart to reflect any changes made since it was first developed
v 3.17. Revise the storyboards'to reflect any changes
V' 3.8 Develop appropriate documentation to accompany the lesson.

v 3.18.1. Teacher/Supervisor level documentation

v/ 3.18.2. Student level documentation

/3.18.3. Programmer level documentation (for maintenance purposes)

Evaluarion and Revision of Phase 3.

v The lesson design has been imnplemented faithfully. Cas modified )

e The lesson has been thoroughly tested and has been proven to run adequately on the
desired computer sysiem(s) and to be free from errors of program logic.

v The documentation accompanying the lesson provides adequate information for the
Teacher/Supervisor to determine appropriate uses for the program.

e The instructions allow the student to use the lesson with minimal or no
Teacher/Supervisor involvement.

=~/ The lesson has been adequarely evaluated and meets its objectives.

_.,\{... Students like the lesson.
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