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QUESTIONS IN INSTRUCTIONAL MATERIALS:

TEXT AND‘VlBEGTAPE
Purpose

~ The porpasés of this guide are (1) to provide an understanding of the
educational value of using questions in instructional training materials and
(2) to show examples and illustrations for incorporating questions into
instructional materials (print and video) produced by the Shipyard Training
Modernization Program.

Questions have been proven to be of significant value when used to guide
or stimulate student thinking in the classroom. The training materials
produced by the Modernization Program should reflect thoughtful consideration
towards designing instruction that will enhance learner motivation and

retention of {information. Questions. used properly and with discretion, ﬁill

help us, as instructional designers, to produce the best possible training
materials.

Who Should Use This Guide?

All Shipyard Training Hodernization Personnel should appreciate the value

of using questions in instructional development.r At the operational level.

however, all curriculum and training materials developers must be

knowledgeable on the use of questions. Buring the development of print
materials (instructor guides, student guides), the Subject Matter Experts
(SﬂEs). Industrial Instructional Technologists (IITs), and Shop Instructors

participation where appropriate.i If the course requires a videotape
presentation, the Script Writer should include quéstions that will parallel
the uritten material uhenever possiBle.f fntroductory and review questions are
particularly effective in videotape training applications. The T*levision
Production Specialist plays a key role in the ultimate effect of any questions
included in the script. He must carefully plan shots, pacing, continuity,

etc., to accommodate questions and make them most effective.
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__ Yhe combined efforts of the SME, IIT, Script Writer, and Television
Producer will ensure that the training materials we produce will incorporate
questions that are both meaningful and effective. This guide will provide
each mesber of the instructiona) development team with a definition of each
question type, and includes detailed examples of questions as they might be
used in our written lesson material and video production scripts.

Background

Questions have long been recognized as being effective when used for

review purposes 1n the classroom. Additionally, they have been shown to be a
powerful influence in student recall and retention when used before and during
instruction. A large body of research supports the use of the question as a
valuable instructional tool in guiding and directing trainee attention to
learning objectives through heiping him organize and better understand subject

matter content. The following research statements clarify this point:

&._ Questions posed before instruction can improve learner

vetention and_ enhance recall. Readers selectively engage in mental

processng of text information identified as relevant to questions.

(Reynolds, Standiford and Anderson, 1979)
b. _Questions posed during instructional delivery have long been

recognized as being an effective learning aid. The deeper the level

of student information processing (through questions), the more

meaningfe) the learning and resistant to forgetting. (Hall, 1983)
Nhile these résearch findings clearly support the use of questions in .

print materials, éﬁjjiiéaﬁcmsiahs have been reached during research
conducted about ‘questions as used in instructional video:

c.Liberal use of titles, questions, and other printed words can
improve teaching effectiveness. {May and Lumsdaine, 1958)
d. When a student participates frequently by responding actively

to some stimulus_ (questions); learning of the materials will be
increaseds (Allen, 1973)

e. Inserted printed questions cause the learner to pay close

attention, to look or listen for rezlevant or crucial clues, to have

a *set® or put forth effort to learn, and to respond or practice.
(May, 1965)



, As can be seen, we should derive optimal instructional use of questions
when used at the beginning and during the progression of the instructional
materials (print and video), as uell as for review at the end. See the

Appendix for further discussion on questions.

generating a high level of quality to our training packages. It is é&uiiiy )
important to ensure that the xp and level of questions developed are also of

high quality for the inst*uctional purposes in mind. Questions must not be
developed indiscrininately, simply for their own sake. 0n the other hand,

considered for each application. The chart below depicts the .
interrelationship Between type of question and level of mental processing

QUESTIONS IN INSTRUCTIONAL MATERIALS:

TEXT AND VIDEO
Difficulty . Level iype of Question
Stmple ; Knowledge Detail
Knowledge - Main Idea
Comprehension
ngprehension sééagaeé oi,
Application Events or Steps
Application Cause and Effect
Synthesis Anticipating
I Outcomes
Complex Evaluation Making =
| Evaluations
5 —
6
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__As can be seen from the chart, there are different types of questions
that can be developed by the IIT and the Script Writer. The type of question
employed should approximately correspond to the level of difficulty required

in the objective; 1.e.; do we want the learner to know siaple knowledges,

facts, and details or do we want him to focus upon increasingly complex

understandings involving applications, analyses, and evaluations? As

appropriate, the proper type of question will be chosen to stimilate and guide
learning.

Questions can be classified according to the Tevel of knowledge required

for the correct response: Benjamin Bloom, an educational researcher;
developed a taxonomy of educational objectives that can also be applied to
questions. Each level is progressively more complex and each is buiit on aii
levels below it.

Beginning with the lowest level, Bloom's taxonomy as adapted for
questions is as follows:

1. Knowledge. The knowledge level asks, “What does the text say?*
and requires only recall or recognition from memory for a response;
for example: .

© What is the formula for computing board feet?

O ‘What is the definition of viscosity?

O What are the main parts of a business letter?

___In general, questions requiring a simple yes® or “no" answer

should be used sparingly. Simple recall questions can be used in

introducing a lesson, or as the first question in a series of
questions that progress to a higher level of difficuity.

2. - Comprehension; The comprehension level asks, *What does the

text wean by what it says?" and can include translation

}tmsferringfmoneset of symbols to another), interpretation
explaining the meaning of something), and extrapolation (inferring,

projecting, or extending from known information into an area not

known or experienced, or extending the meaning of major ideas beyond

the 1imits of the information presented). For example:

© Explain the directions for mixing concrete given in the
bulletin. (translation)

s T " Il o : 7
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O What does the table show would be the curing time for

concrete poured at 60°F? (interpretation)

© Use your knowledge about concrete work to predict the

relative time required to pour the slab i1lustrated.

(extrapolation)

3. Application. The application Tevel requires the solving of

practical problems through selection and use of ideas, principles,
and theories (1.e.; using what has been learned in specific

situations). For example:
O Apply the principles of induction and magnetism to explain
how a generator works. ,
© Use your knowledge of. the basic colors to explain how
secondary colors can be made.

4. Analysis. The analysis level requires breaking a whole down

into 1ts component parts and determining the relationship between

the parts; for example: ;

© Which of the statements in the article on silverbrazing are
inconsistent?

O What is causing the car we have tested for malfunctions not

to start?

O What relationships exist among the different ailoys used to
make stainless steel?

5. Synthesis. The synthesis level requires putting together parts

and elements to form a new whole or pattern (i.e., using con;eg's,

principles, and/or ideas already learned to make a new product
For example:
O What type of piping system should be installed in the new

refrigeration system?

© What procedure should be used for welding the new high-
strength alloy?
6. Evaluation. The evaluation level requires making judgements

based on specific criteria rather than opinions; for example:

O How would you Eiijﬁiié;iﬁé,bepbsea;bibiﬁj §§§Eéﬁ; using

total plant energy consumption as the criterion?

O Does the new welding procedure meet our requirements, based
on current specifications?

T S R o T
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© Given the fe]lowing criteria. how would you judge and rank
each of the ten displays?

Qﬁéstions at the analysis. synthesis. and evaluation levels can be used
very effEetively te summarize class activities or videe presentations.
Questions at these levels also may Be used to guide student thinking in study
assignments or at the beginning of a video presentafion.

plan tbe sequence By noving from lower-1EVe1 te higﬁer-léVeI questions., For
example, the application level is based on the knowledge and comprehension
levels. Thus. the question sequenee woul& start with the knowledge level,
followed by comprehension level, and then application level.

N The fulluwing pages show examples of how questions can be inserted
ef?ectively within Instructor Guides. They serve as a guide to the CUrriculum
Beve16§er (T, SHE) in developing a conceptual framework for integrating
questions into Instructor Guides.



mdernizatien Proyru trﬂiiirig ilterials are baséd upen an established
formt. The 1esson outﬂne contained 1n our Instructor Guides should 1nc1ude

!arlier in fhe Baekground; wéstiens may be 1nserted within this Instruetor
Guide ;.“ms during, or after sections 1n your Presentation.

) The éleples that follow 'mustrate typical appl‘lcations in instructor
guides that have been produced to date in the program.

Excerpts from instructor guides

_ OUTLINEOFINSTRUCTION. INSTRUCTOR/STUDENT ACTIVITY
n WON ooz L T
A Definmous 7 Mf@%ﬂms @W HERE
1. Dead-ended cable - cable that is. 1. Show Transparency 3, DEAD-
diu:onnecled at one or both ends. ENﬂEﬂCAB o
2. End sealing - process of covering 2. Show Transparency 4, END. -
the cable end to insulate the SEALED CABLE. Emphniumd
coniductors 10 prévent moisture sealing eliminates chances of
from entering cable. personal injury.
- ASE QvEsTIoN @m
Questions
Elestions oﬂe _and two might be asked 1. What is a dead-ended cable?
before the esson presentation to (lmevnédgé)
guide student thinking. -
2. Why is end sea]ing per?omed.
{comprehension)
asEea after= 3. Hhat txpe of 1n1ury does end

Qilestion th i‘Eé might
wards to check g %

nt comprehension.

T SR &mwﬁ et §80 wf%ﬁ; o 7%%;‘157;&Q~A*“:‘31~7r A e e e e e

' sealing prevent? (comprehensionj



GENFOBY 0 NSTRUCTOR GUIDE

Il PRESENTATION (3 hours)

MOOUE: ors
INSTRUCTOR/STUDENT ACTIVITY

Dispiay full size biueprint throughout lesson.

A. Ogangi;gﬁpq of Qluqrinll D@cndmg on A.
their purpose; blueprints and drawings as a reference. Refer students to Fold-Out 1-A
vary in size, format and content. They in Student Guide.
nsually mmain theu blocks: - )
1. The title block 1. Show Transparency 1-1. Point out each
item in the title block as it is described.
a l.ocnled in lhe !ower righl hand
corner of the blueprint.
I;. Gonlems ,
() Drnwing number {1} Pointout Revision lstter within the
L Drawic s ""e drawing number. =
t2) Drawin
(3) Nume of lhe ii?guﬁiimion MK‘ %TIOH @”EEE
preparing the drawing or
7 blnepnm
[4) Scale (4} Instructor will point out the fact
S s . that the scale is selected to fit llu
{5) Sheet number for multiple object being drawnand space—-—--
sheet drawings. available: Therelore, mnnnnums -
should never be taken on a ¢ -,
- use ljllﬂﬂt!'!dig-!i!jﬂi,- Note
that scale on print 1-A is “s3 noted™;
} means more than one scale is
) used.
2 ::Z,- s o ,777 N ;;; .
Ask. QuesTINS (3) and () Heee
Gﬁéﬁfiéﬁé
Questions one and-two are used as 1. What might the Revision letter
instructional-tools during the indicate? (comprehension)
lesson presentation. ,
2. Why should measurements never
be taken directly from a
drawing? (comprehension)
Questions three and four are used 3. What information is included
afterwards to check student knowledge . 1in the title block? (knowledge)
after the presentation. R
4. Where is the title b'lock
located? (knowledge)
s 11




~ OUTLINE OF INSTRUCTION

INSTRUCTOR/STUDENT ALTIVITY

b. Box snd wrench ~ closed on
both ends: This: wrench is
less  liksly then . other
wranches to slip off the
work. ~ .

Combination wrench - hes
the edvantsges of both the

box and open end wrenches,

Shaped somewnhat iike the open

end wrench but hes & movable

jaw thet cen be set to fit odd-

sized hots,.

F. How to Use @ Solid Wreneh .
1. yroper -siz

Select the proper -size- wrench:
Wrenches are marked by sizes
according to the size nut they
fit. . .

»

Make cortain the
good condition. -

3. Wips off your hands and the
wrench, -removing- any -oil or
grease that could csuss ths
wrench 10 slip, - ]

Plece the wranch squaraly on

the nut. Don't tilt the jaws: ____

Pull on:the wrench; don't push.
If pushing is unavoidable, uise
the-open- paim of the hand.

Tighten the boit or nut until it is
snug.. :

wranch is in

Questions

Again, questions one and two are used 1.
as_instructional tools to assess.
trainee understandings during the

2

Question three 1 used after the 3.
presentation to generate a higher
level of student thinking.

c. Explsin that the combination
wrench has one opsn @snd
might be offset for clear-
ance over nearby parts end

Dex Dechinery, o
o ugsTioy D HeRE

mation Sheet 2, in student guids

"and discuss purposs of the adjuat-

sble-wranch. -Display and circulste

adjusteble wrench to students,

ASk Question @Hewe

1. Refer students-to-Figura 5, in-
formstion_Sheet 2,- in wtudent
guide. Explein thet size designe-
tions-—of open ¢ and box
wrenches rafer to ths distance
across the fiets of the nut,

Refer studanits 1o Figure 8, in-

5. Refer

formetion Sheet 2, in student
guide.

Ask. Gvesrion (3) Heze

What type of wrench should be
selected for applying high
torque to-a nut or bolt?

(application)
What part of an adjustable -

wrench s movable? (knowledge)
What might occur as a result of
pushing rather than puiling on
a solid wrench? (synthesis)




SUCTORSTUDENT A

D Installing smm-u Tubes

1. Use ubh ¢ assignment chart to
de’ 2rmine correct tube size for a
given cable.

a. Chart milind in Electric_

?\

¢. Stuffing tubes manufactured in
24 gizes designated by letters -
"A" lllrou:h A pllll "AA" snd
”BB", I
(1 Size"A" is smallent.
(2) Size~BB" ulunn.,,, B
{3) TheBtters"H." 1" "0."
and Q" are not used in
N - _arder to avold confusion.
2. Usathe hole splcin[ckun o

be drilled for a fiven cable:

3. Use the bile spacing charl.l6 -
datermine the correct spacing of
stuffing 1ube holes.

. liﬁ’ out pumoi of imhlhﬁon
olés. z
a. Couidcr existing lubn

ninl smooth flow
pathwav lor cable.

¢. Observe spacing requirements

- cited in hole spacing char1.

d. Mark lucation of hole centers

with punch.

Question one requires the student

to analyze a working procedure.

Question two checks student knowié&géa

- Refer students to Information - - -

Sheets 3 and 4 in Student Guide and
illjll!l purpose of cable assignment

pr!;ig,mnl n(m hy
selecting examples and follow
through with students.

c thlny Tnuplmicy Lnurﬁl
of EPISM 3BS. columns 1.5;
Display Transparency S.

. Display Transpacencies S and 8.

Refer 1o Information Sheets S and 8
in Student Guide and explain use of
thesa charts for hole sizes as well as
for hole spacing.

3. D Dlspliy Tmspcnuefn [} nnd 2

Refet to lformation Sheets 6. 7 )
and 8.in Student Guide and explain
use of these charta.

. Dhcuu layoul of new installation.

Refer to Figure 4. Information Sheet
9. in Student Guide. *
Display Transparency 8, example

layout. KK i Ak @ ”EQE

Discuss adding | tulgn to axisting

installation. Refer to Figurs 85,

Information Shest 8, in Student

Guide and display Trensparency 9. —

Ask GuesticN @ Here

1. Why should cable follow a
natural, smooth flow pathway?
(analysis)

2. What procedure should be

followed when laying out the

position of installation holes?
(knowledge)

-
',jw‘



Videotape Applications

effective when used in instructional videotape.f The purposes (review, guide
and direct thinEing, etc.} are the same ones that apply to print applications-
question types and objeetives are also similar to those used in print
materials. The author, however, is the Script Hriter, and it is important
that he understand the principles and techniques that are unique to video
presentations. '

- Videotape allows the learner to §__ and hear questions simultaneously.
This possibility adds a new dimension to the selection and placement of
questions within the video script. Students should be given the opportunity
to read and hear the question, and then pause, think and mentally answer ‘the
quéstion Before the videotape continues. The question-pause-answer method is
one method in which questions used for review purposes at the end of a

videotape are presented aurally and in print on the screen, followed by
three-second pause and then the narrated and visual answer. This method is

‘The three script models that follow illustrate several methods of script
application for incorporating questions into instructional videotape, They
serve as models to the Script Hriter in aeveloping a conceptual framework for

integrating questions into the script.

i1




Model A 7 Model A

Questions used at the | beqinning of - ﬁuééiiohs
this script would serve to stimulate L
and direct student thinking.

Questions used at the end wuuld be
used for review/test purposes and
could -be constructed using the
question-pause-answer method. -
Questions/Answers

_uaaém o Model B

Here, quesiiOHS;a?e used during the
video presentation, and they serve - ,
to _stimulate, direct and test the. Questions/Answers

Tearner. Again, the question-paﬂse-

answer technique could be used. R

Questions/Answers

Model C : Model C

In this example, the questions are - -
limited to the end of the videc script. .

puggg;eglfana should address high- L

1ights/important points in the
videotape. —

Questions/Answers/Review




EXAMPLES OF QUESTIONS
_IN_

VIDEO SCRiPTS

Excerpts from video scripts
gii{riﬁ,&eek and overhead o B

b general, overhead cableways must be at

Ieast & faet, § inches above the deck, for

example. All clearances specified in technical
Watertight bulkhesd illistration

(maybe from Stuffing Tubes or
MCPs)

= Watertight tntegrity.
The integrity Y of watertight buikhesds must be
maintained, by using approved watertight
penetrators for single and multipie ;.i,.., .g
f the "WT® Gesignation for s watertignt

o bulkhesdsppears. - - - __ @ -~
Drawing of stee! tape néxt to eable AX mﬂ @ md HERE
bend around a duct or something. TSt iinsis

Measure sections of the run as necestary to

make & good estimate of the length required,

to make sure you allow encugh (o the run.
Cartoon, with cables draped over
pipe and tied up with plastic tie-
wrap (X out). Tt

NAVBEA for supoorting or securing eables in o
 eemn 4K QuesTion (D) Heee
o ~ Questions
Questions one and two are used to 1. In general, how far above the
generate student interest and test deck should overhead cableways
their knowledge. be? (knowledge)

2. What designation s used on a
blueprint to indicate a
watertight bulkhead?
(knowledge)

Question three 1s used to emphasize 3. Who must approve devices used

an-important point or achieve a for supporting or securing

learning objective. cables in cableways.
(comprehension)




Ste_clesner~lubricator 1s anchored

by e sling whils the wire Tope is-
drawn through it, using the crana's
Dorsal_operating power. _Ths rope

is pulled through at 50 feet a minute.

Besr in mind_that the vire rope passes
through the lubricstion cannister first,
then through the clesning die.

The: reason_for this is that the cleaning
compound 1s combined in the lubricant,
80 it cleans and lubricates in one _
oparation, somevhat 1ike an suto cleaner-

The solvents in the lubricant soften the
Tasidue 80 that it is easily scraped
OIf when the rope passes through the
cleaning die.

—— | ask Guestion B ieee |

That's how the cleaner-lubricator

works. To keep it working, you'll
aoed certain supplies:

Questicn one s used to generate 1. Why is wire rope drawn throigh

student interest. the_ lubrication cannister

first? (comprehension)
Question two is used to test student 2. At what rate {s the wire rope
knowledge and may assess a learning pulled through the cleaner-
objective. lubricator? (knowledge)

T
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into a 1iquid by the process of
condensation. The amount of heat given off
“hen steam condenses Back to a liquid le
called the Latent Mest of Condensation.
L The cloud vapor you see coming off a
1 Pot of bolling water giving off vapor. - - - e
pot of boiling water is steas that has begun
to lose hest forming wWter dropiets becauss
of condensation.
_ o Thie vieible cloud ie called saturated
Diagran 212, R
stesm. It 1s used aboard ship to operate
soet of the suxiliary equipment and in
various typee of heaters.
__ - However, saturated stess ie not
Diagras #13. S
. suitable for use {n msin propulsion turbinee
as the water particles tesd to wear out the
o o turbine bladee. And; ssturated steas
Diagram P14. il
conducts and losee heat rapidly. Ship's
o oo boilers, therefors; are designed to produce
Diagres #15. S
both ssturated and superheated stess.
Superheated stean is ¢ry steam that hae

Diagrem 016. T T T T
had the water particles vemoved lryi l‘dllrlgr
additional heat. Therefore; you can't ses
superhasted stesa.
Diagran #17. Because nnrhuud stess causes nty
AsK Questions (O @m@m
Questions
Questions one, two and three are used 1. What 1s the difference between
at the end of this video segment for saturated steam and superheated

review purposes and to -emphasize steam? (comprehension

{mportant pcints or objectives of )

the lesson. 2. th would superhéited steam
tend to wear out turbine

[~ 3
.

Ele 1s superheated steam

especially dangerous?
(knowledge)

b
- ]
:'dw
Qo




this statement. He used questioning to the exclusion of all other methods.
Elearly, questioning is an effective way to stimulate student motivation and

participation. euestioning provides for involvement of all students. In
The effective use of the questioning technique provides students with
opportunities to practice self-expression and to have their knowledge used as
a class resource. At the same time it allows variety to be added to the

lesson.

Questions can be used for specific purposes within the lesson content or
video presentation. They can be used to introdice, summarize, or review a
lesson° to clarify points previously made, or to bring up points omitted.

oeveloping attitudes and values, and teaching students to use ideas rather
than simply memorize them.

can serve as a pretest of students' knowledge level.r Also, using questions
during she lésson can provide immediate feedback on how student learning is
progressing. Incorporating questions in the lesson summary or review can

questions in instructor guides, student guides, and videotapes that reflect
the highest standards of instructional technique. This program has the

capability and resources to set a training standard for all of industry. The



the placelent of questions should be. A revlew of the research reveals that
numerous studies have been conducted in this area. Their findlngs should be a
primary oonslderatlon for any curriculum developer or instructor interested in
developing effective questloning strategies.

i::f:,7 - gm; iﬁi e, 7§":;,; N :,tinni B

The first reported study uhleh déilt wltﬁ the effect of prequestlonlng

technlques on réidlnﬁ comprehenslon was conducted 1n 1921 by Gerﬁine., He

been allotted ‘the same amount of t1me to re-read the selectlon. Reported mean
scores were 14.3 for the experimental group and 13.9 for the oontrol group.
Thls was a one month nean dlfference 1n favor of the group that had been
exposed to the prequestioning treatment. Germane (1921) also conducted a
replication of the above study using 88 college sophomores and oBtalned
1dent1eal results. Based on these findlngs. Germane concluded that 1t would

artlcle than to allocate the same amount of tlme hav1ng students read the
selection.

study with the same stated purpose. In addltlon. Holmes was 1nterested 1n the
effect of prequestloning on delayed recall and the lnteraction of questlon
placenentiandithe nature of the material presented. Results showed that both

experimental groups scored higher than did the two control groups. On the
basis of these res:1ts, Holmes concluded that since readlng guided by



| prequestions surpasses rereading without questions in both the immediate

] Yoakum and Truby (1926) were concerned with the effect on comprohcnsion
of prequéstions that were general in nature. Reported results indicated that
the experimental group which had received the prcquestions scored a grade
equivalent of seven months higher than did the control group that received no

stated purposes.

Bistad (1927) conducted a unique study which sought to incorporate
specifically. the four treatnents ‘were: 1) reading to find answers to efght
specific prequestions presented hy the experimenter. 2) reading to find

results. Distad stated that eirected reading aids in the development of
reading habits which increase comprehension.

Hashburne (1929) sought to deternine the value of placing prequestions in
various positions. A conclusion of the study was that question location is an

‘proper sequence. Group three uas instructod to read the selection in order to
find the nain idea. Results indicated the group that had been instructed to

read the material for the main idea achieved the highest raw score, uhile the
group that had been given no direction achieved the lowest. Shores concluded

1 21



that presenting one general question to students prior to their reading the
materfal aided in the recall of, factual information. Bailard (1965) sought to
deteruine the effectiveness of different types of prequestions on the
eonprehension of a stony-type reaaing selection.f G6roup A received
prequestions that contained referenees to speeifie deta11 from the selection,

uotivating questions (Group B) were more beneficial than no prequestions.

] Henderson (1964) was 1nterested 1n comparing the effect on comprehension

Qénéfited By the teacher. Group one was asked to provide for 1tse1f a
eolleetive purpose prior to reading the se1ection. Group two received a
teacher generated purpose for reading the se1eetion. Group three received no

stated purpose. Results indicated that the most effective prequestions are

those that are generated By the student himself. However, a teacher generated
prequestion is more advantageous than the use of no prequestions.

20
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